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it “was observed that just betlor# ignition copious fumes ^ere 
evolved from the apparatus, and some sulphur was deposited at 
tile top of the furnace tube, showing that much oxidation had 
occurred. 

Ex'perimenU with Wider fwmact. — The diameter of the porcelain 
lube was 45 mm. A glass nozzle with an orifice of 170 mm. 
diameter was used: 

Table XXXVIII. 

Rate of Rate of 

flow of HjS, flow of oxygen, Iguition* 

c.c. per mio. c.c. per min. temperature. 

10 40 — \ / Slow combustion with- 

10 99 —it out ignitioji, 

22 90 m°\ 

22 90 228 

22 200 221 

22 200 220 

80 110 220 1 227* 

30 140 226 /mean 

30 200 235 

43 110 226 

43 ISO 235 

43 200 231 . 

The results of this set of experiments are, on the whole, slightly 
lower than those of the previous set. Both sets show, as a rule, 
that a higher rate of flow of oxygen caused a somewhat higher 
ignition-temperature; but it is impossible to work within very wide 
ranges of oxygen supply, for, unless there is a fairly large excess 
of oxygen in the tube, the process of slow combustion prevents, 
ignition. 

The ignition-temperature may be placed at 220 — 235°. 

Ignition-temperature of Hydrogen Sulphide in Air. 

Diameter of porcelain tube, 20 mm. Diameter of the <^0ce, 
0 67 mm. 

Table XXXIX. 


Bate of 

Rate of 





flow of HjS, 

flow of air, 

Ignitioi 

d* 



c.c. per mill. 

c.c. per niio. 

temperature. 



4 '5 

99 

375' 




4-5 

99 

383 




6-0 

14U 





8-0 

HO 

363 




8-3 

19 

— 


No ignition below 

670" 

9-0 

9C 

— 


»» I* 

400 

10’5 

87 

— 


»» >> 

400 

10'5 

150 





10-5 

180 

SB4 




no 

180 

366’ 

864’ 



12-4 

140 

846 1 

mean 



17-0 

180 

S7I 




400 

250 

379 J 
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In these experiments copioRs fumes were evolved, and sulphur 
was deposited below the ignition-temperature. The results are 
about 140° higher than the corresponding experiments in oxygen. 
It will be observed, however, that the rate of supply of air has to 
be fairly large in order to cause ignition, and to see if these large 
rates of air would account for the difference in ignition-temperatures, 
an experiment was performed wifh hydrogen sulphide and oxygen 
flowing at the rates 10'5 and 250 c.c. per minute respectively. 
The result was an elevation of ignition-temperature of about 46°, 
much less than the elevation caused by air flowing at an even less 
rate. 

'Exftrmmts in the Wider Tahe.— Experiments in the apparatus 
with porcelain tube of 45 mm. diameter failed to give ignition on 
account of the slow oxidation of the hydrogen sulplyde, as shown 
by the production of fumes aud deposition of sulphur. 


Ignilion-lemferatvre of MeUiane in Oxygen. ^ 

Experiments in the yarrow Apparatus (22 mm ,). — Several sets 
of experiments were performed, the result of which was to show 
that the ignition-temperature depended on conditions which did 
not affect that of hydrogen, namely, the rates of flow of both gases. 
With methane flowing at rates from 10 to 30 c.c. per minute, 
aud oxygeu from 50 to 200 c.c., a lower ignition-temperature was 
obtained by either increasing the rate of methane or decreasing the 
rate of oxygen. The minimum was 556°, all the numbers lyinv 
between the rounded figures 550° and 670°. 

Experiments in the Medium Apparatus (45 In these 

experiments, with similar rates of flow of the gases, Sie limits 
were 590—700° It was peculiar that methane showed a decidedly 
higher ignition-temperature in the wider tube than in the narrow 
one. More remarkable is the fact that an increase in the rate 
of supply of oxygen lowered the ignition-temperature appreciably, 
instead of raising it as occurred in the narrow tube. 

These facts must be connected in some way with either the 
influence of surface or the excessive amount of oxidation which 
proceeds before the ignition-temperature is reached. It is of 
•course, uiflScult to say whether the ignition which took place 
ultimately was really the ignition of methane itself or of some 
product of Its incomplete oxidation. All we may say is that 
when a jet of methane issued into an atmosphere of oxygen, ignition 
occurred between the Umits, somewhat ill-defined, of 66^ and 
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Ignition-temptrature of Methane in Air. 

The numbers obtained in several sets of experiments in^both the 
narrow and the wider tubes gave results about 60 — 100° higher 
than the corresponding ones with air. They lay between 650° and 
750°. 


Ethane. 

The ignition-temperature of ethane depended, like that of 
methane, on the rates of how of the gases, and in just the same 
way as methane on the diameter of the porcelain tube. The results 
in the narrow tube lay between 520° and 630°; in the wider tube 
between 560° and 630°, for oxygen. For air the same limits were 
found. 

Propane. 

The results obtained with propane and oxygen showed the same 
general character as those with methane and ethane. The result 
of seventeen experiments was an ignition-temperature between 490° 
and 570°. 

Ammonia. 

The smallest furnace was employed, with a quartz nozzle and 
thermo-junction cover. Ammonia ignited easily in a large excess 
of oxygen, with production of much nitric acid. A trace of the 
latter was found in the gases issuing from the tube at temperatures 
just below the ignition-temperature. Increasing the rate of 6ow 
of either the ammonia or the oxygen caused a fall in the ignition- 
temperature. Roughly, it was within the limits 700° to 860°. 


The authors desire to thank Miss Florence Wilkinson for 
assistance in the earlier stages of the work, and Mr. D. Tyrer for 
similar service in the latter stages. 

Tag Univsksitt, 

Manchzstss. 
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HcKEKZlB AND MULLEK ; 


LXVIll.— Siwrfies in Asymrtmlrie Synthesis. Part VIL 
The Influence of the d-Amyl Group. 

By Alex. McKenzie and Hseuann Acbubt MUl1,eb. 

The optically active compounds wh jk have been employed hitherto in 
the course of this series of experiments on asymmetric synthesis are 
f-menthol, f-borneol, and d-bomeol. Of the two former alcohols, 
f-menthol is the more strongly Imvorotatory, and it appears from a 
consideration of those cases where an asymmetric synthesis of the. 
same compound has been effected both by fimenthol and by f-borneol 
that the extent of this synthesis is more pronounced when /-menthol is 
used. Thus a mixture of r- and f-atrolaotinic acids with [a]n - 9'6“ 
in ethyl-alcoholic solution was obtained from magnesium methyl iodide 
and f-menthyl benzoylformate (Trans., 1904, 85, 1249). On the other 
hand, when /-bortty! benzoylformate was substituted for the menthyl 
ester, the activity of the resulting atrolactinic mixture was much less 
namely, [ajo - 1-9“ in ethyl-alcoholic solution (Trans., 1906, 89, 365).' 
In a similar manner, a mixture of r- and d-atrolactinic acids with 
[uJd + 5-4“ in ethereal solution was obtained from magnesium phenyl 
bromide and f-menthyl pyruvate (Trans., 1906, 89, 365), whereas 
when f-bornyl pyruvate was used, the atrolactinic acid mixture was 
only slightly dextrorotatory (Trane., 1906, 89, 688). * 

In the work recorded in tho present paper, the question as to the 
directing inauence, if any, which would be exerted by an active 
grouping of slight optical activity, such as the d-amyl group, has been 
investigated. d-Amyl alcohol* has [OB’ -6-90° (Marckwald and 
McKenzie, Bw., 1901, 34, 485), and is thus much less active than 
either menthol or bomeol. The action of various Grignard reagents 
on d-amyl pyruvate and d-amyl benzoylformate was examined, and the 
asymmetric syntheses of substituted glycollio acids were, as we had 
anticipated, extremely slight. The reduction of d-amyl pyruvate by 
aluminium amalgam led to the asymmetric synthesis of d-lactic acid 
The asymmetric synthesis of f-lactio acid by the reduction of /-menthyl 

All the evidence which has been accumulated up to this point 
undoubtedly ^mts to the conclusion that the more optically active 
the directing asymmetric agent the more pronounced is the 
asymmetric synthesis. 

f"’ “““ ucm.nd.tur. d-amyl alcohol 
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Experimbntal. 

Action of Magnesitm Organic Compounds on d-Amyl Pyruvate. 

A-Amyl pyruvate, CHj’CO’COj'CjHjj, prepared from pyruvic acid, 
d-nmyX alcohol, and aulphoric aci^ according to . the Fischer -Speier 
method of esterification, is a colourless oil, which boils at 81 — 82°/ 
10 mm., and has 0'9724 : 

0-2064 gave 0-4562 COj and 01642 H^O. C = 60-3; H = 8-9, 
CgHjjO, requires C=»60-7 ; H = 8-9 per cent. 

In a 60 mm. tube its rotation was a" + 2-28^; whence [a]“ + 4-7°. 

When this ester (12 grams, 1 mol.) was acted on by magnesium 
phenyl bromide (1 J mols.), the resulting phenylmethylglycollic acid did 
not exhibit any appreciable optical activity. Similarly, no asymmetric 
synthesis took place under the conditions employed when magnesium 
d-naphthyl bromide was substituted for the phenyl bromide. A very 
slight asymmetric synthesis was, however, observed when magnesium 
ethyl iodide was used. The methylethylglycollio acid prepared from 
the Grignard reagent (2 mols.) and the ester (J grams, 1 mol.) wa» 
feebly dextrorotatory. 

Reduction of A- Amyl Pyruvate, Asymmetric Synthesis of A-Lactic Acid. 

A solution of 15 grams of d-amyl pyruvate in 100 c.c. of moist 
ether was added to 15 grams of aluminium amalgam. After three 
days, fresh aluminium amalgam was added, together with a little 
water, and the mixture allowed to remain at the laboratory tempera- 
ture for three days longer. The ethereal solution was drained off 
and the residue wa.shed with ether. The product obtained after 
removal of the ether was hydrolysed by shaking at the ordinary 
temperature for one hour with 360 c.c. of an aqueous solution of 
potassium hydroxide containing 7-2 grams of alkali. The active amyl 
alcohol was then completely separated frem the aqueous solution of 
potassium salt by steam distillation and subsequent evaporation of 
the aqueous solution. After acidification with sulphuric acid, the 
lactic acid was extracted with ether by means of a continuous extrac- 
tion apparatus. The ether was expelled, water added to the resulting 
syrup, and the aqueous solution (20 c.c.) polarimetrically examined. 
It was dextrorotatory, 16 c.c. giving oj>’ -bO-SS" in a 2-dcm. tube. 
The aqueous solution was then neutralised by sodium carbonate, and 
the solution of sodium salt evaporated to 20 c.c. This was Isevo- 
rotatory, 16 c.c. giving aB-0-28'’ in a 2-dcm. tube, and became 
dextrorotatory on acidification. 

The result was confirmed by a second experiment. 
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Action of Magntsinm Organic Compounds on i-Amyl Benzoyl/ormato, 

i-Amyl benzoyformale, CjHj-CO-COj'CjHjj, prepared from benzoyl- 
formic acid, d-amyl alcohol, and sulphuric acid according to the 
Fi-cher Speier method of esterification, is a colourless oil, which boils 
at I 637 I 6 mm„ and has Dj* I'OSO ; 

O'lfilT gave 0-4203 CO.^ and 0-1093 HjO. C = 70-9 ; H - 7-6. 

requires C = 70-9 ; H = 7-3 per cent. 

In a 1-dcm. tube its rotation was +4-26°; whence [a]Jf -l-41‘“. 

An ethereal solution of magnesium methyl iodide (IJ mols.), pre- 
pared from 1-25 grams of magnesium, 7-2 grams of methyl iodide, and 
30 c.c. of ether, was gradually added within an interval of forty 
minutes to a solution of 9 grams of d-amyl benzoylformate (1 mol.) 
in 30 0 . 0 . of ether. After twenty-two hours at the laboratory tem- 
perature, the mixture was boiled for forty-five minutes, and then 
decomposed by ice and sulphuric acid. The resulting ester mixture 
was hydrolysed by heating for two and a-half hours with 100 c.c. of 
ethyl-alcoholic potassium hydroxide containing 3 grams of alkali. The 
bulk of the ethyl alcohol was removed by evaporation, water added, 
and the active amyl alcohol completely expelled by steam distillation. 
The aqueous solution of potassium salt, after neutralisation of the 
free alkali present, could not be sufficiently decolorised by charcoal in 
order to render accurate polarimetric observation possible. An excess 
of mineral acid was added, the organic acid extracted with ether, and 
the ethereal solution decolorised. In this manner a mixture (4-7 
grams) of r-atrolactinic acid together with a very little of the d-acid 
was obtained ; when dried over sulphuric acid under diminished 
pressure, it melted indefinitely between S'l” and SB". When dissolved 
in acetone and examined in a 2-dcm. tube, it gave +0'10°. The 
acetone was expelled, the acid neutralised by aqueous potassium 
hydroxide, and the solution of potassium salt then examined in a 
2-dom. tube. The rotation was o„ -pO-12'’. 

When d-amyl benzoylformate (10 grams, 1 mol.) was acted on by 
magnesium ethyl iodide (IJ mols.), the extent of the asymmetric 
synthesis was again exceedingly slight. The aqueous solution of 
potassium salt, obtained after hydrolysis of the ester mixture and 
removal of the lavorotatory alcohol, gave only 0 ^ +015'’ in a 2-dcm. 
tube, whilst the phenylethylglycollic acid (4 grams) obtained from it 
melted indefinitely between 90" and 95", and was also distinctly 
dextrorotatory. 

A similar result followed from the u.se of magnesium a-naphtbyl 
bromide. The ester (10 grams, 1 mol.) was acted on by the Grignard 
reagent (2<) mols.) in the usual manner. . The aqueous solution of 
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potassium salt, obtaiaed alter the saponificatioa of the ester mixture 
and removal of the amyl alcohol, was dextrorotatory, and on acididca- 
tion yielded phenyl-a-naphthylglycollic acid (3'9 grams), which gave 
Op +0'16'’ when dissolved in acetone and examined in a2-dcm tube. 
The acid was converted into potassium salt, the aqueous solution of 
which gave up +016“ in a 2-dcm. tube. 

Amyl Eaters of GaMic Acid. 

The d-amyl alcohol (2-methylbutanoI-l), 

which was used for the preparation of the esters of pyruvic and 
benzoylformic acids, was prepared as described by Marckwald and 
McKenzie (log. ail.), who were the first to isolate it from fusel oil. 
This method involves the preparation of I d-amyl-S-nitrophthalic acid. 
The process is somewhat tedious, since the separation from the isomeric 
l-woamyl-3-nitrophthalic acid must be effected, and this is slow 
owing to the formation of mixed crystals. 

Attempts were made to prepare the active alcohol for use in the 
present investigation by substituting gallic acid for 3-nitropbtbaUc 
acid. Gallic acid forms crystalline esters both with d-2-methylbutanol-l 
and tsoamyl alcohol, {OH 3 ) 2 CH-CH 2 ’CHj'OH (2-methylbutanol-4), and 
has the further advantage of being monobasic. The experiments were 
not, however, successful. d-Amyl gallate could not be isolated from its 
mixture with isoamyl gallate owing-to the formation of mixed crystals ; 
the method of separating mixed crystals, which was successfully 
employed by Marckwald and McKenzie, failed in this case. A number 
of obseiwations were made regarding the amyl gallates, and these may 
be recorded here. 

For the preparation of isoamyl gallate, isoamyl alcohol was isolated 
from Kahlbaum’s pyridine-free amyl alcohol according to the method 
of Marckwald and McKenzie. Gallic acid was deprived of itp water 
of crystallisation and esterified by means of the inactive alcohol, using 
hydrogen chloride. 

isodmyi gaUoie, C 3 H 3 (OH) 3 ‘COj-C 5 Hj„ crystalh'ses from water in 
colourless, long, silky needles and melts at 145 — 146“ For analysis, 
a specimen was crystallised from chloroform ; 

0 1769 gave 0'3891 COj and 01064 HjO. C-60-0; H = 6-7. 

C,.,H„Oj requires C = fiOd) ; H = 6'7 per cent. 

The eater is very slightly soluble in water, and undergoes practically 
no hydrolysis when heated with water. It is sparingly soluble in 
lienzene, light petroleum, or chloroform; it is very soluble in ethyl 
alcohol or ether. 

It can also be prepared, although not readily, from commercial amyl 
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alcohol. In one experiment, carried out by Mr. G. H. Martin in this 
laboratory, an alcohol with -2-14° (1 = 2) was taken, and in this 
case 25 crystallisations, conducted with aqueons ethyl alcohol, were 
necessary before the separation of the isoamyl ester from the mixed 
crystals was complete. The ester obtained after this treatment gave 
the inactive isoamyl alcohol on hydrolysis. This method of prepar- 
ing isoamyl alcohol is not nearly so convenient as that involving the 
use of 3-nitrophthalic acid. 

isoAmyl gallate has already been described by Ernst and Zwenger 
(Anrudm, 1871, 159, 27) as melting at 139“, bnt it is certain that these 
authors did not obtain the ester free from its active isomeride. 

For the preparation of d-amyl gallate, the d-alcohol s^as prepared 
according to the method of Marckwald and McKenzie. Dried gallic 
acid was esterified by means of this alcohol and hydrogen chloride. 

i-Amyl gallate, CjH2(0H)j-CO2-C5H,„ separates from chloroform or 
benzene in colourless, silky needles and melts at 108 — 109°. It 
resembles its isomeride in appearance and solubility. 

0 2 254 gave 0'4951 COj and 6-1401 HjO. 0 = 59 9 ■ H = 6-95. . 
requires 0=60-0; H = 6'7 per cent. 

Its rotation was determined in acetone solution : 

7 = l,c=10,ai; -hO-dO”, [a]iJ -blO”. 

When the esterification of gallic acid was conducted with a mixture 
of <i-amyl and isoamyl alcohols having oi? - 7-65“ {I = 2), the unesterified 
portion of the alcohol gave oU - 7-76“ (i = 2). The solid product, 
obtained after removal of the un^terified gallic acid and amyl alcohol, 
was crystallised once from a large amount of water, after which treat- 
ment it melted at 115—117°. It was then crystallised eleven times 
from dry chloroform until the melting point was sharp, ' namely, 
119 — 120°. A determination 'of the specific rotation of this, product 
in acetone solution showed, however, that it was not homogeneous, a 
conclusion which was also arrived at from the fact that its melting 
point was different from that of the pure active ester. The activity 
was [aJU •+3'7° for c = 1011,.in acetone solution. The alcohol obtained 
by the hydrolysis of this product gave the value a'p -8-02° (7=2), 
whereas the pure d-alcohol has aJJ - 9-62“ (7 = 2). 

When the esterification of gallic acid was conducted with 'an 
alcohol having a“ -9-03“ (7=2), the product obtained after , ten 
crystallisations from chloroform and five subsequent crystallisations 
from benzene melted at 119—120° and also consisted of mixed 
crystals. 

Birkbeck College, 

LoJtDON, E.C. 
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LXIX. — Tetraketopiperazine. Part II. 

By Alfred Theophilus de Mouilpied and Alexander Rule. 

The preparation and some of the reactions of tetraketopiperazine have * 
already been described by the authors (Trans., 1907, 91, 176). Its 
behaviour towards alkalis and phenylhydrazine showed that its con- 
stitution was probably represented by the formula 



Experiments have now been undertaken on the reduction of the 
compound, and its behaviour towards phosphorus pentachloride, 
aniline, and phenylcarbimide has been examined. The prod4fcion 
of coloured compounds, which were decomposed at once by water, has 
been observed on various occasions, and these have been investigated. 

Tetraketopiperazine is very inert towards reagents, and in most cases 
any reaction has resulted in the decomposition of the compound. 
Thus it does not react with phenylcarbimide, bromine (in acetic or 
sulphuric acid solution), phosphorus pentachloride, phosphoryl 
chloride, or (as silver salt) with ethyl iodide. With tin and hydrochloric 
acid no action took place, but with hydriodic acid and red phosphorus 
the compound was entirely decomposed with the formation of oxalic 
acid and ammonium iodide, and sodium and amyl alcohol furnished 
a brilliantly coloured substance, the investigation of which is 
described on p. 550. 


Preparation and Constitution of the Blue Compounds. 

In the earlier preparations of tetraketopiperazine by the action of 
sodium ethoxide on oxamethane, the production of a deep blue colour 
was always observed, sometimes locally, sometimes throughout the 
mass of the productg. On repeating the preparation with amyl alcohol 
and phenol instead m ethyl alcohol, similar coloured substances were 
produced. 

These compounds are permanent in dry ether, and analysis showed 
them to be double compounds of one molecule of the salt of the tetra- 
ketoue with one molecule of sodium alkyloxide. 

We are of the opinion that the structure previously suggested for 
the yellow disodium salt of the tetraketone is preserved in the blue 
compounds, which would therefore have the constitution 

"^C(ONa)-CQ XiNa- 

Coloured subata,nce8 of simitar constitution have been obtained by 
Piutti (Oaitetta, 1906, 36, u, 723). 
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As mentioned in the former paper, on boiling the tetraketone with' 
aniline a white, crystalline compound is formed, which sublimes with 
great readiness to a voluminous, white product. Be-sublimation as a 
means of purification was abandoned, as it was found that some 
decomposition always occurred. The compound was recrystallised 
from methyl alcohol, and analy.sis showed it to be 2 ; S dianilo- 


tetraketopiperazine, 


Attempts to synthesise diphenyltetraketopiporazino by the con- 
densation of ethyl oxalate with, oxanilide in presence of sodium 
ethoxide were unsuccessful. 


Experimental. 

Compound of Teiraketopiptrazine with Sodium A myloxide. 

Three grams of tetraketopiperazine were suspended in amyl alcohol, 
and sodium in small pieces, was added to the boiling mixture ; at first a 
blue colour developed and quickly disappeared, but after the addition 
of more sodium the blue colour became more permanent, until a point 
was reached at which the whole mixture turned a brilliant blue. The 
boiling was continued for ten minutes in presence of excess of sodium, 
and the mixture was then quickly filtered. The residue was washed 
three times with hot absolute alcohol and transferred to a desiccator. 
The dry substance appeared quite homogeneous, and was dark purple 
in colour. For analysis it was dried at 110° ; 

0-0974 gave 0'0683 Na^SO,. Na = 22-71. 

C.O.N.Na^C.H.iONa requires Ha = 23-31 per cent. 
‘c^O^N^Na, Na= 24-73 „ „ 

The compound is immediately decomposed on the addition of water, 
the blue colour disappearing entirely. When the substance is kept in 
the air the colour slowly fades. , 

When, kept under absolute ether it showed very little change after 
several months. 


Compound of Telraketopiperazim with Sodium Ethoxide. 

If the tetraketone is suspended in ethyl alcohol and sodium 
added, as in the preceding case, a blue colour slowly develops, but 
disappears again on cooling. In another experiment the tetraketone 
was heated with sodium ethoxide in a paraffin-bath to 150°, but no 
blue colour was formed, the product being dark brown. ' 

It was found impossible to prepare the sodium ethoxide additive 
compound from the tetraketone direct, jbut by carrying out the con- 
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densation of oxamethane with excess of sodium ethoxide -in boiling 
xylene the derivative was obtained. 

Oxamethane (1 mol,) was suspended in xylene, .ethyl alcohol 
(3 mols.) added, and the mixture boiled. Sodium (3 atoms) was added 
in small pieces, and the first product was a yellow salt which. gradually 
became almost black. On prolonged boiling, a blue colour gradually 
developed, and after about two hours the product was deep indigo- 
blue and showed no white specks. The mixture was filtered as rapidly 
as possible, washed with boiling alcohol and ether, and transferred to 
a Bask containing absolute ether. 

For analysis a portion was collected, washed with ether, and dried 
at 110'': 

0-1342 gave 0-1136 Na^SO^. Na= 27-42. 

C^04N2Naj,02Hj0Na requires Nas* 27-16 per cent. 

The substance appears to be the most unstable of these compounds, 
and even under absolute ether decomposes slowly with- the separation 
of the yellow disodium salt. 

Compound qf TetraJutopiperaxine with Sodium Phtnoxide, 

Tetraketopiperazine (1 mol.) was suspended in xylene together with 
phenol (3 mols.). The mixture was boiled, and sodium (3 atoms) 
added in small pieces. No immediate change took place, but after a 
short time the mixture darkened in colour and assumed a blue tint. 
After boiling for three hours, the mauve product was collected, 
washed with alcohol and ether, and dried : 

0-1096 gave 0-0768 Na, SO,. Na=- 22-84. 

04H4N2Naj,CjHjONa requires Na = 22-69 per cent. 

The compound is very sensitive to the action of moisture, quickly 
becoming yellow when kept in the air. 

The compound formed by the action of aniline on tetraketopiperazine 
has been further investigated. It sublimed readily to a voluminous, 
white product, which was crystallised from methyl alcohol : 

0-1084 gave 0 2686 CO^ and 0 0474 HjO. C = 6514 ; H = 4-85. 

0-0746 „ 18-9 c.c. Nj (moist) at Ifi" and 762 mm. N= 19-07. 

CijHjjOjN, requires (X)j = 65-76 ; H = 4-10 ; N = 19-17 per cent. 

2:5-Dianilotelraketopiperazin« is insoluble in water, and when 
heated with potassium hydroxide, aniline is evolved. It is soluble in 
concentrated sulphuric acid, and is reprecipitated on treatment of the 
solution with water. 

Thk Organic LABCiiiA'roRjK-s, 

U.VIVKIi.SITY or I.IVKRl-OOI.. 
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LXX . — The Action of Phosphorus Pentachloride on the 
Methylene Ethers of Catechol Derivatives. Part 
IV. Derivatives of Dihydroxyphenyl-acetic, 
-glycollic, and -glyoxylic Acids. 


By Geoboe Bakoek and Arthhii James Ewins. 


Desivatites of ethylcatachol have recently receired much attention on 
account of their rektionship to epinephrine (adrenaline) ; certain cyclic 
carbonates and methylene ethers belonging to this class were described 
a short time ago by one of us (Trans,, 1908, 93, 2081), and the same 
and closely related derivatives have been obtained simultaneously 
•by Pauly (Ber., 1908, 41, 4151) and by Bottcher (Btr,, 1909, 42, 
253), The latter author claims to have accomplished a new synthesis 
of the active principle of the suprarenal gland— a claim the validity 
of which has been questioned by Pauly (Ber., 1909, 42, 484), not 
without reason. 

While working at this subject we were induced to prepare other 


HO 


substances containing the complex HO<^^2^CH(OH)-C in order to 


compare their solubility in water with that of epinephrine, which 
strangely enough for a substance of this type, is insoluble in water. 
In particular we attempted the preparation of the methylamide of 
3 : 4-dihydroxymaudelic acid, C5H5(0H)j-CH(0H)-C0-NH-CH, ; we 
found this substance to be very soluble in water, and were unable to 
obtain it in the pure state. As was to be expected, it was physiologi- 
cally inert, and it could not be reduced to a physiologically active 
base. 


The above amide was prepared from the corre-sponding ethyl 'ester, 
which we isolated in a pure crystalline condition. It is readily soluble 
in water or alcohol, and dihydroxymandelic acid itself & extremely 
soluble, in contrast to epinephrine. 

The starting point of our experiments was the observation that 
although 3 ; t metbylenedioxymandelic acid itself Can only be prepared 
in small quantities by the method given by Lorens (Ber., 1881, 14, 
793), a good yield of the corresponding ethyl ester is directly obtain- 
Z f this ester we prepared the 

Xo:-d pentachloride the acid 

distill t’ 'r "'‘*'1' could be easily porided by 

3 Si' "yclie carbonate of 

3.4-dihydroxyphejiylchloroacetic acid, C0:o,;C,H.-CH01-0O.H. re- 
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suited, wldch, on boiling vith water, was conrerted into 3 : 4-di- 
hydrozymandelic acid. 

The ethyl ester could not be readily prepared from the acid ; in 
order to obtain it, we utilised an ‘observation, that when ethyl 
3 ; 4-methylene(UozymandeIate is heated with only three molecular 
proportions of phosphorus pentachloride at comparatively low tem- 
peratures, ^scarcely any acid chloride is formed, the ester grouping 
remaining intact. In this way we obtained, by a series of reactions 
analogous to those already described, ethyl 3 : 4-dihydrozymandelat^ 
in a pure condition. lake homoprotocatechuic acid, this ester contains 
three hydrozyl groups, is readily soluble in water, and but sparingly so 
in boiling zylene ; 3 : 4-dihydrozymandelic acid contains four hydrozyl 
groups, is quite insoluble in boiling zylene, and eztremely soluble in 
water. 

In some of our experiments with phosphorus pentachloride (as well 
as with thionyl chloride) at a higher temperature (180—200°), we 
observed the partial conversion of the derivatives of dihydrozypbenyl- 
chloroacetio acid into derivatives of dihydrozyphenyldichloroacetic a(pd ; 
whilst the former could be converted into derivatives of dihydroxy- 
phenylglycollio acid, the latter ultimately yielded dihydrozyphenyl- 
glyoxylio acid, C,H,(0H)j‘C0'C02H. The methylene ether of this 
acid had been previously obtained by the oxidation of safrole ; we 
prepared it more conveniently by oxidising the correspondipg hydroxy- 
acid. Its methylamide, CHjlOjlCjHj'CO’CO’NH-CHj, was also 
obtained by condensing piperonyl cllloride with methyl tsocyanide. 

The formation of derivatives of phenyldichloroacetic acid from' 
those of phenylmonochloroacetic acid by means of phosphorus pqpta- 
chloride, referred to above, is quite analogous to the oxidation of 
piperonyloin (a benzoin derivative) to dicarbonyltetraozybenzil, 
previously described by ns (Trans., 1908, 93, 736) as the result of the 
action of thionyl chloride; in either case the grouping CH(OH)-CO 
is oxidised to CCIj'CO. 

We may here review the conditions under which the. various 
' chlorine atoms introduced by phosphorus pentachloride (and thionyl- 
chloride) are eliminated from the compounds described in this and in 
previous papers. The chlorine atoms in the methylene group, and in 
aliphatic carboxyl groups, are the most labile, and are removed by 
formic acid without boiling, and by exposure to moist air in the cold. 
The chlorine atom in 3 : 4-carbooyldioxybeozoyl chloride is somewhat 
more stable, and is only removed by boiling with formic acid for a 
short time (Trans., 1908, 93, 568). 

Next in order of stability come apparently the pair of chlorine 
atoms in an aldehyde group, as in 3 : 4-carbonyldioxybenzylidene 
chloride, which require boiling with formic acid for some time (Pauly, 
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Ber., 1907, 40, 3096). The removal of the two chlorine atoms, which 
gives rise to a diketone (Trans., 1908, 93, 737) or a ketouic acid 
(the present paper), is only accomplished slowly by prolonged boiling 
with formic acid. Finally, the single chlorine atom replacing an 
alcoholic hydroxyl group (Trans., 1908, 93, 2084, and Uio present 
paper) is quite resistant to boiling formic acid, and has to be eliminated 
by water. 

Expebirental. 

3 : i-MethyUntdioxypftenylhydroxyacetimiH&'ethyUtluir Hydroddorvie^ 

GHj<^>C5Hj-CH(OH)-C(OEt):NH,HCl. 

Piperonal (20 grams) is melted, and a concentrated solution of 
sodium hydrogen sulphite (15 grams) in warm water is stirred in. 
The additive compound which separates out is collected, washed, 
and made into a thick paste with a little water. A cold aqueous 
saturated solution of potassium cyanide (10 grams) is then added ; 
on stirring, the bisulphite compound dissolves completely, and the 
piperonalcyanohydrin separates as a colourless liquid, which soon 
becomes pink. It is dissolved in ether, the ethereal solution is 
filtered, and dried. After the addition of rather more than one 
molecular proportion of alcohol, the solution is saturated with 
hydrogen chloride at a temperature below 10°. On standing for 
a short time, the solution is transformed into a mass of crystals. 
After draining and washing with dry ether, the pure hydrochloride 
is obtained. It melts and decomposes at 118 — 119°. Yield = 60 per 
cent, of the theoretical : 

0-2067 gave 0-1104 AgCl. Cl = 13-3. 

CnHjjOjNCl requires Cl = 13-7 per cent. 

Etliyl Z-A-Mdhylenedioxymanddate, CH2<^>CjH,-CH(OH)-COjEt. 

The hydrochloride described above is warmed with water. The 
ester separates as an oil which solidifies on cooling. When crystal- 
lised from xylene it forms white needles melting at 72° and boiling 
at 179 181°)8 mm., 197°/15 mm. The yield is almost quantitative: 
0-1631 gave 0-3499 COj and 0-0786 H^O. 0 = 58 5; H-5-4. 

requires C = 68-9 ; H = 5-4 per cent. 

S-A-Uetiiylaudtoxpnandttic Acid, CHj<^>C 5 H,-CH(OH)-CO,H. 

Ten grams of the above ester were boiled for three hours with 
10 grams of potassium hydroxide dissolved in 100 c.c. of 90 per cent. 
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alcohol. The resulting eolation was nearly neutralised with hydro- 
chloric ac^ and filtered from precipi^ted potassium chloride. The 
filtrate wu evaporated to dryness, and the residue dissolved in 
a little water. On acidification, the acid separated out and, after 
reorystallisation from dilute alcohol, formed colourless, hexagonal 
plates, melting at 162°. Yield, 80 — 90 per cent. The acid is only 
very sparingly soluble in benzene. We are unable to confirm 
Lorenz’s statement that the substance is very unstable ; bis substance 
cannot have been pure, as be gives the melting point 152 — 153° : 
Garelli gives 156°. 

3 : i-3fethyUnedioxymandelamide, CH 2 <C[^^CjHj-CH(OH)’CO‘NH 2 . 

This substance was prepared by leaving the ester in contact with 
a large excess of concentrated aqueous ammonia, when it was'gradually 
transformed into glistening, rhombic plates, which, after recrystal- 
Usation from a mixture of ethyl acetate and alcohol, melted sharply 
at 140°. The amide is readily soluble in hot water : 

0'2196 gave 14‘2 o.c. Nj (moist) at 25° and 764 mm. N = 7'3. 

CjHjOjN requires N = 7’2 per cent. 

The reduction of this amide to a base was attempted without 
success. 

3 : i-MtViyUnedioxyphmylgbjoxylie Acid, 

This acid has been previously obtained 'by Ciamician and Silber 
[Her., 1890, 23, 1165) by oxidation of wosafrole, but the yield is very 
small. We failed to obtain it from 3 : 4-methylenedioxymandelic acid 
by oxidation with potassium dicbromate and sulphuric acid, but 
with alkaline permanganate a small yield of the ketonic acid was 
obtainable. 

Five grams of methylenedioxymandelic acid were dissolved in 
150 c.c. of water by means of a slight excess of sodium carbonate, 
and 10 grams of finely-powdered potassium permanganate were 
gradually added to the boiling solution. After removal of the 
manganese dioxide by filtration, the solution was acidified, and 
the acid, which separated out somewhat slowly, was crystallised 
from benzene, in which it is fairly soluble. It forms yellow needles 
melting at 148° if the benzene of crystallisation has been driven oS 
by previous heating at 100°. Yield, 10 — 20 per cent. 

This acid was also obtained from its metbylamide (by hydrolysis 
with sodium hydroxide), and then formed long, yellow needles, m. p. 
148—149°. The metbylamide was prepared by a different method, 
as follows : 
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3 ; i-Meihyhntd{tafipheMilglyoxylrntthylam,id«, 

CH,<^CeH,-CO-CO-NH-CH3. 

Equimolecular proportions of piperonyl chloride, 

cH^rOarCftHs-coci, 

and methyl iaocyanide were heated to 90° for fifteen minutes, when 
the odour of the latter substance had disappeared. The resulting 
syrup was dissolved in chloroform, and benzene waS; added until no 
more tarry precipitate was formed. On passing steam trough the 
yellow filtrate, a little piperonylic acid separated, and then, on cooling, 
a yellow Oil appeared which soon solidified. After recrystallisation 
from very dilute sodium carbonate solution, it formed pale yellow 
leaflets, im p. 112° ; 

0 1962 gave 11 ‘2 c.c. N 2 (moist) at 9° and 742 mm. N = 6’70. 

CjgHjjO^N requires N-6‘76 per cent. 


3 ; i'Dicfdoroniethtflemdioxpphenyle/iloroacetyl 

OCl,<^CeH,-CHCl-C001, 


Methylenedioxymandelic acid {5 grams) was heated with four mole- 
cular proportions of phosphorus pentachloride (21-6 ^ms) under a 
reflux condenser to 180° for five hours. On distillation, phosphorus 
trichloride and phosphory! chloride first passed over, and then a 
colourless liquid boiling 'constantly at 167°/10 mm., the yield of 
which amounted to 80 per cent, of the theory ; 

01808 gave 0-2405 COj and 0-0242 H^O. C = 36-S ; H= I-S. 

0-1816 „ 0-3430 AgOl. Cl = 46-7. 

CgHjOjCI^ requires C = 35-8 ; H— l-3i Cl = 47-0 per cent. 

3 ; i-CaThmyUioxypheaykhioroacetic Aeid, CO^^^CjHj-CHCl'CO^H. 

The acid chloride described above reacts violently with cold formic 
acid ; the reaction is completed by boiling for a short time, and then 
a crystalline solid separates out if the solution is moderately concen- 
trated. After recrystallisation from formic acid, the substance formed 
short, broad prisms melting at 144° : 

0-1828 gave 0-3159 COj and 0-0366 H,0. C = 47-l • H_2-2 

0-2041 „ 0-1310 AgCl. Cl = 16-9. 

C5H3O3CI requires 0=473; H = 2-2; Cl= 16-6 per cent. 



■^NTACULOBISE ON CATECHOL DERIVATIVES. 657 

SI 3 : ^-GarbonylSMxyftimyUgliermiMyl CMoride, 
CO<^>CiH,-CHCl-COCl, 

This sabsbaade was obtaiaed by beating the abore acid (1*5 grams) 
with tfaionyl cblonde (IJ e.c.) on the water-bath for one and a-half 
hours. On distillatipn; the. chloride boiled at 185 — 186°/9 mm. : 
0*2102 gave P'^isS-AgOl. 01 = 38*9. 

:,,^J^H 404 C 1 j requires 01—28*7 per cent. 

The sub^Rbp|^s>&-ti^ted in bwzene* solution with eqnimolecular 
proportions ' of .^vabioua' bases, but no crystalline produi^jspnld be 
isolate,;.’ 

a.i*rDU^drpxymandelw Acid, C,Hj(OH) 5 *OH{OH)*COjH. 

By warming- earbonyldioxyphenylchloroacetic acid in aqueous- 
acetone ^ ^lution on the water-bath In the presence of powdered 
marble, -ftnd subsequent evaporation, this acid is obtained as 
an amorphous, pale yellow solid, which is extremely soluble in 
water, alcohol, acetone, ether, or ethyl acetate, but not at all iit 
boiling beniene or xylene. When a concentrated alcoholic solution 
is dropped into a large quantity of boiling xylene, the whole of the 
acid is at once, precipitated. In spite of many attempts, we have 
been unable to crystallise the acid or any of its salts ; the only 
crystalline derivative' pbtained was the ethyl ester described below. 

A specimen,. puribed by precipitation from alcoholic solution by 
benzene, and still* containing a little calcium salt, was analysed, and 
gave, after subtracting the ash ; 

Found, 0-53*0; H-5'9. 

CgH,0, requires 0 = 52*2 ; H = 4*35 per cent. 

The acid thus obtidned was a white, amorphous powder, and was 
very unstable. Its aqueous solution darkens on exposure to light and 
air, instantly reduces ammoniaoal silver nitrate solution, and is 
colonred an intense green hy ferric cblorida The bruqine salt of the acid 
separated as an amorphous prempitate on mixing alcoholic solutions ot 
the two constituents ; the quinine salt is, on the other hand, readily 
soluble in alo^ol.- Keither salt could be crystallised. 

myl 3 ; t-l)ih^^<eyi>umdelaU, C4H,(OH)j*CH(OH)-CO,Et. 

Ethyl metbylenbdiOxJmandelate (20 grams) was heated under a 
reflux condenser with thm molecular proportions (55*8 grama) of phos- 
phorus pentachloride to 160^ for three houxa. J^n distillatiq^ a 
VOL. XCV. * O O ' 
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fraction boiling at 184 — mm. and weighing 19‘5 grams was 
collected : 

0-1406 gave 0-1980 AgCl. 01 = 34-8. ^ 

CjjHg 04 Clg requires Cl =s34’2 per cent. 

The chlorine content and reactions of this distillate showed it to be 
somewhat impure eihyl 3 : 4^ichloromet?iylenedu>xyphenylchloroacetate, 
CCl^lOglCQHj-GHCl’COj'CgHs ; the ester grouping had remained 
intact. The distillate reacted violently with cold formic acid, and 
after distillation, 11*5 grams, boiling at 197 — 201°/10 mm., were 
collected : 

0-2363 gave 0*1407 AgCl. Cl = U-8. 

^ CjjHgO^Cl requires Cl =» 13*8 per cent.; 

The latter substance was therefore a somewhat impure cyclic 
carbonate, corresponding with the first-named substance. The 
theoretical yield is 14 grams; the deficiency was partly due to 
the presence of a little acid chloride in the first distillate, which 
was subsequently converted by formic acid into the non-volatile 
acid. The second distillate, boiling at 197 — 201^10 mm., consisted 
therefore of ethyl 3 : i-carbonyldioxypli^nylchloroacetate contaminated 
.with a slight proportion of a substance containing more chlorine, 
probably the corresponding carbonyldioxyphenyldicbloroacetate. 

8ix grams of the last-mentioned distillate were dissolved in 3 00 c.c. 
of acetone, and water was added until the solution became slightly 
turbid. Rather less than the calculated amount of marble was added : 
the solution was then boiled on the water-bath for two to three 
hours, after which time a turbidity was no longer produced on dilu- 
tion with water. After concentration in a vacuum'to 10 c.c., a pink, 
crystalline solid slowly separated ; yield of the crude product = 70 per 
cent, of the theory. 

Elkyl 3 : i-diliydroxyinandelate, which was thus obtained, is very 
soluble in water, but only slightly so in boiling xylene, from which it 
separates in white crystals melting at 152 — 153“ : 

0 1596 gave 0'3323 CO. and 0-0863 H^O. C = C6-8; H = 6 0. 
CioHijOs requires C = 6C-7 ; H = 5-7 per cent. 

3 : i DiMoromelliyhnedim-yplienyldidiloroacelyl Chloride, 
tlCl2<^C5H3-CCIj-COCl. 

Methylenedioxyphenylglyoxylic acid (5 grains) was heated will, 
four inolecular proportions of phosphorus ijentachloride (21 6 grams) 
to 160° for three hours. On distillation, 6 grams of a liquid boiling 
at 172—18778 mm. were obtained ; the fraction 185—18778 mm. was 
analysed : 
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0 1632 gave 0*3456 AgCJ. Clc=52‘4. 

OgHjjOgCIs requiwg Cl = 52*7 per cent. 

3 : A-Carhor^ldioxyphenyldichloroacetie Aculf 
CO<^>C,Hs-CCIj-C02H. 

On treats^nt of the whole distillate with formic acid and boiling 
for half a minute, a white, crystalline solid separated, which was 
obtained pure by recrjstallisation from benzene and melted at 
152—163^: 

0-1762 gave 0*2666 CO^ and 0-0267 H.O. C = 41-l ; H=1'7. 

0*1692 „ 0-1712 AgCl Cl = 26-6. ' 

CjH^OgCij reguirea G=41*l ; H=l-5; 01 = 27 0 per-cent. 

The same acid was obtained direct from ethyl methylenedioxy- 
mandelate by the prolonged action of a large excess of thionyl chloride 
at a high temperature. Two grams of this ester were heated with 8 c.c. 
of thionyl chloride to 200*^ for ten hours. The excess of thionyl 
uliloride was distilled oS, and the residue then boiled at 190 — 225°/ 
14 mm. On exposure to moist air in a shallow dish, the distillate partly 
cryatallifled, and after pressing on a porous plate and recrystallisation 
from benzene, 0*3 gram of an acid was obtained, melting at 152° and 
identical with 3 : 4-carbonyldioxypheoyldichloroacetic acid already 
described, 

The primary result of the action of thionyl chloride on the ester 
wds doubtless the formation of ethyl 3 : 4-carboayldioxyphenylcbloro* 
acetate, C0:02:C<jHg'CHCl*CO2Et, boiling at 197—201710 mm.. 
described above. Two further reactions then took place ; in one 
the ester grouping was attacked, so that the acid chloride, 

coro^rc^Hj-CHci-coci, 

already described b. p. 185 — 18679 mm., was formed. Finally, this 
was oiddiscd by thionyl chloride to the acid chloride, 

co:Oj:c«H5'Covcoci, 

which in moist air yielded the acid COIOg.CgHg’CCl^'CO^H. A 
similarly complex distillate was obtained by fbe prolonged action of 
phosphorus pentachloride on ethyl methylenedioxymandelate at 

190—200° 

Thus the fraction 170 — 175710 mm. contained Cl = 40-3; the 
fraction 178—18479 mm.. Cl = 40*8 ; GCl3;02;CgH5'CHCVC0Cl 
requires Cl = 47 0 ; OCUrOjICrtH^-CHCl’COjEt retpares Cl = 34-2, and 
CCljiOjIC^Hg'CCl^'COjEt requii^s Cl = 42-5 per cent. 

As has been pointed out above, the two additional reactions scarcely 
take place with phosphoTus pentachloride at a lower temperature, so 
that the reaction product then constats almost wholly of the ester, 
'^C'i;o,:CeH,*cHri-co,Kt. 

o t) 2 
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3 : ^.-I)ihydroxyj^en.ylglyoxylic Acid, C^H3(0H)2*C0'C02H. , 

This acid is readilj' obtained by boiling tho cyclic carbonate of the 
corresponding dichloroacetic acid with water. The latter acid 
gradually dissolves, and the solution becomes yellow, carbon dioxide 
being evolved. On cooling, a well-crystallised solid sepa^ted, which, 
on recrystallisation from a mixture of ethyl acetate and petroleum 
(b. p. 80 — 90°), formed yellow needles melting at 159°. The substance 
retained one molecule of water of crystallisation, which it did not lose 
in a vacuum over sulphuric acid at the laboratory temperature ; the 
water is, however, given off under atmospheric pressure at 100°, the 
substance becoming more deeply yellow. 

For analysis the substance was dried by the former method : 

0-0965 gave 0 1689 CO^ and 0*0359 H^O. 0 = 47*7 ; H = 4*l. 

0-0299 lost 0-0026 H^O at 100° H.p = 8 - 7 . 

CjHjOs.HjO requires C = 480 ; H = 40; 1120 = 9-0 per cent. 

3 : 4 Dihydroxyphenylglyosylic acid is readily soluble in water, 
although much less than the corresponding hydroxy-acid (3 ; 4-di- 
hydroxymandelio acid, described above). The solution in water and in 
alcohol is coloured intensely green by ferric chloride, the coloration 
becoming pink on the addition of alkali. 

The Wellcome i'HvsioLoeic.vL RasEAncii Labojutokies, 

IIf.knf. Hill, Lo.huon, S.E. 


LXXI. The Conversioii of tl-a-Methylhoserine into 
d-a-Methylglyceric A cid. 

By Francis William Kav (1851 Exhibition Scholar of the University 
, of Manchester). 

Ilf the course of some investigations on tlie behaviour of /3-amino-acids 
towards mtrosyl bromide, it was discovered that o-methylfeoserine 
f/S-araino-a-bydroxyisobutyric acid) is converted by this reagent in 
tte cold into ^-bromo-H-methyl-lactic acid (/S-hromo-a-hydroxyisobiityric 

NH 2 -CHj-CMe(OH)-CO,rI CUjBr-CMe{OH)-COjH. 

previously been de.scribed by Melikoff {Amialen, 
1886, 234, 213), who obtained it by the addition of hydrogen 
bromide to a-methylglyceric acid : 

CH2Br-CMe(01I)-C02H. 
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The acid prepared from a-methylMoserine melts at 102 — 103° and 
IS identical in all respects with Melikoff’s acid. (/-a-Methyltscsenne, 
when submitted to the' same treatment, is easily converted into the 
corresponding A-^-hromo-a-nuikyl-lcbCtic acid^ which crystallises from 
benzene in long, silky needles and melts af T 14° : considerably higher 
than the racemic acid. 

d-/2-6romO‘a'methyl-lactic acid readily loses the elements of hydro- 
bromic acid when dissolved in alcohol and treated with the theoretical 
amount of cold alcoholic potassium hydroxide, potassium A-a.-methyl- 
glycidaie being obtained as a voluminous precipitate of silky 
leaflets : 

ptt 

CH,Br-CMe(OH)-CO,K -> 0< ^ 

Owing to the small amount of material at zny disposal and the 
fact that a-methylglycidic acid is a syrupy substance which crystal- 
lises with the utmost dilflculty, it was quite out of tho que.stion to 
isolate the free dextro-aeid and measure its rotatory power. The 
potassium salt was therefore employed for the determination of the 
optical properties. 

Now, according to the statements of Melikoff {loc. cU.), the potassium 
salt of r-a-metbylglycidic acid readily combines with the elements of 
water when its aqueous solution is maintained at 95 — 100° for some 
time. This hydration leads to the formation of the potassium salt of 
o-methylglyceric acid, thus : 

°<CMe-CO,.K OH-CH,-CMe(OH)-CO,K. 

In order to obtain a rough estimate of the rotatory power of the d- 
modification of the latter acid (as potassium salt), the optical activity 
of the contents of the polarimeter tube from the previous ex- 
periment was redetermined after they had been maintained at 90° for 
two hours. 


Experimental. 

Action of Niirosyl Bromide on A-a-Meihijluoserine. 

The <f-amioo-acid (3*6 grams) is dissolved in 3*5 grams of hydro* 
bromic acid (sp. gr. 1*49), diluted with 3 c.c. of water, and cooled in 
a mixture of ice and salt. After adding 3 grams (1 c.p.) of bromine, 
nitric oxide is conducted through the cold solution in a fairly rapid 
stream for an hour. 'The reaction is a slow one, and proceeds without 
the visible evolution of nitrogen gas. A further quantity of bromine 
13 grams) is now added, after which the nitric oxide is conducted 
into the solution rather more rapidly and with frejjuent shaking, 
"fhe third portion of bromine m finally added, and the gas passed in 
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nntil most oE the free halogen disappears. When this stage is 
reached, the current of nitric oxide is shut off and the bulk of the 
residual free bromine is removed by blowing air through the dark red 
solution. The remainder Ja destroyed by the cautious addition of 
sulphurous acid in the eola^ The almost colourless acid solution is 
next saturated with ammonium sulphate and extracted ten times with 
ether. The dried ethereal solution is evaporated under diminished 
pressure and the slightly brown, flaky residue recrystallised from 
100 c.c. of benzene. In this way a yield amounting to more than 
90 per cent, of the theoretical can readily bo obtained : 

0'1876 gave 0-1802 COj and 00620 HjO. C-26-19; H-3-70. 

0-2277 „ 0-2334 AgBr. Br = 43-62. . 

C 4 Hj 03 Br requires C = 26*23 ; H = 3-83 j Br = 43-71 per cent. 

The optical properties were measured in approximately 10 per cent, 
aqueous solution : 

0- 3696, made up to 3-8115 (ep. gr. at 20° = T0446), gave in a luicm. 

tube, a +0-75° (± 0 01), whence [a]“ +7-40° ( + 0-20);* 

1- ^-Bromo-a-JMlhyllactic acid crystallises in silky needles, which can 

frequently be obtained an inch long. These melt at 114° (uncorr.) 

considerably higher than the racemic acid — and are reidily soluble in 
alcohol, ether, acetone, or water. In boiling benzene the bromo-acid 
dissolves fairly readily, but the solution on cooling deposits almost the 
whole of the acid in compact, crystalline tufts. 


Fot<t$$ium d-a-Methylglycidate. 


The elimination of the elements of hydrobromic acid from d-^- 
bromo-a-methyl-lactic acid can readily be effected by the action of the 
theoretical amount of cold alcoholic potassium hydroxide. For this 
purpose, 3 grams of the bromo acid were dissolved in 6 volumes of 
absolute alcohol, carefully cooled in a freezing mixture, and gradually 
treated with a solution of 2 grams of potassium hydroxide (specially 
purified) in 20 c.c. of alcohol. The addition of the alkali was carried 
out in such a manner that the alcoholic solution always remained 
slightly acid, whilst care was taken that the temperature never rose 
above zero. By the time half the potassium hydroxide had been 
added, potrssium bromide began to separate. After the whole of 
the potassium hydroxide solution had been added, the mixture was 
kept at 0° for several hours so that the separation of the potassium 


A similar expenment wm carried out with 2-4 grams of the racemic au.ino- 

bromo-acid melting 

t 2 103 (nucorr.bwhiehisobviouslyidetiticalwiththatdeacribadbvMelikoti: 
0-1764 gave 0-1782 AgBr. Br=42-2I. 


CjHjOjBr requires per c ut. 



D-a-METHYLISOSERINE INTO D-a-METHYLGLYCERIC ACID. 563 

bromide might become as complete as possible. The solid deposit was 
now collected and wasl^^d with a little cold alcohol. As the 
precipitate still contained some potassium salt of the organic acid 
which had been carried down mechanically, it wwrtherefore exhausted 
a few times with boiling absolute alcohol, y^lding an extract which 
was worked up by itself, as described below. The potassium salt of 
the glycidic acid was finally precipitated from its alcoholic solutions 
by the addition of a large volume of ether. It was naturally con- 
taminated with potassium bromide, which could only be removed with 
great di£&culty. It was finally obtained practically pure by repeated 
recrystallisation from boiling absolute alcohol, from which it separates 
on cooling in silvery leaflets. The total yield of bromine-free 
potassium salt only amounted to 0*6 gram, or 25 per cent, of the 
theoretical, which is fairly satisfactory considering the method of 
purification. 

For analysis and the determination of the 'optical properties, the 
rather hygroscopic salt was dried at 95® in a vacuum over phosphoric 
oxide until constant in weight : 

0'1866 gave 0’1158 K^SO^. K=- 28*02. 

O^HjOgK requires K.=«27’96 per cent. 

The determination of the rotatory power was carried out in approxi- 
mately 10 per cent, aqueous solution : 

0'3964, made up to 3*9800 (ap. gr. at 20° — 1*0460), gave in a t-dcm. 
tube, a -1*83®(± 0*01), whence [a]" -17*57® (+ 0*20). 

PoiasBiwn ^-<i-methylglycidaU is sparingly soluble in cold absolute 
alcohol, but dissolves fairly readily in the hot solvent, and crystallises 
from the hot solution with the utmost readiness in mother-of-pearl 
leaflets, which when collected form a compact, scaly skin. 

Poia$9ium ^‘OrmethylglycercUt. — As stated in the introduction, the 
author bad to content himself, for the present, with an approximate 
estimation of the rotatory power of this salt, which was accomplished 
by pouring the contents of the polarlmeter tube from the above 
determination into a tared, stoppered flask, which was next weighed 
and then placed in the steam-oven for two hours, the stopper being 
loosely replaced so as ^ prevent evaporation as much as possible. 
When cold, the solution was diluted with water, so that it contained 
approximately 10 per cent, of potassium <f'a-methylglycerate : 

0 3824. made up to 3*8873 (sp. gr. at 20®^ 1-0430), gave in a 
I dem, tube a -0'41®(± 0*01), whence [a]^ -4 00®(± 0*20). 

It is hoped later to extend these experiments by the isolation of 
the free li-a-methylglyceric to carry out the corre- 

sponding transformations wi^ the Imvo-component. 
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In conclusion, the author wishes to thank Prof. Emil Fischer for 
the valuable advice and the kind interest he took in this work while 
it was being carried out in the Berlin laboratories. 

fioOLR XIE OHIMIE, 

.Gekeva. 


1,XX1I. A Polar'nnetrk Method of Identifying Chitin. 

By James ColqUhoun Irvine. 

The numerous investigations which have been carried out during tiie 
last thirty years on the nature and distribution of chitin have been 
greatly hampered by the absence of any definite test for the compound. 
In cases where the substance can be obtained in quantity, its identifi- 
cation usuall)' depends on the results of quantitative analysis supple- 
mented by conversion into glucosamine hydrochloride. These methods 
are not altogether free from objection, as the analytical figures obtained 
are liable to show some fluctuation, and, moreover, the conversion into 
glucosamine hydrochloride by the process at present in use applies 
equally well to many nitrogenous compounds other than ebitio, and is 
therefore inconclusive. In testing small quantities of material, even 
the above methods are inapplicable, and thus many natural products 
are classified as chitin in that they display merely the negative 
properties of insolubility in dilute .acids and alkalis, and resistance 
towards the action of dilute potassium permanganate solution. 
Conflicting results are therefore numerous, and the question has even 
been raised as to whether chitin, derived from different sources, or 
from different organs of the same individual, is in reality a definite 
compound of uniform composition. 

This view, however, seems to rest largely on the evidence of staining 
tests, which may vary greatly according to surface conditions, and 
thus thd opinion generally prevails that chitin is a definite compound, 
which in many ways plays a part in invertebrate animal structure 
similar to that shown b}' cellulose in plants. Considerable supjwrt is 
given to this idea by the results obtained by Hiss Sollas {Proc. Hotj. 
Soc.i 1907, 79, 474), who determined stftne physical constants of 

chitin obtained from various sources. It was shown that practically 
identical values were obtained in exact determinations of the specific 
gravity and also of the refractive index. 

Ihe following research wa.s carried out in the hope that determina 
tions of the specific rotations of chitin, together with the polarimctiic 
study of its conversion into glucosamine hydrochloride and chitose 
respectively, would yield definite evidence of identity or difference io 
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specimens of the compound obtained from widely difierent sources. 
In this connexion I take the opportunity of expressing my indebted- 
ness to Professor W. C. McIntosh and Dr. J. R. Tosh for their 
kindness in providing the necessary material, and in placing at my 
disposal many valuable zoological specimens. 

The usual method of obtaining pure ohitin was followed, the final 
precipitation of the compound being repeated until the product was 
perfectly white and free from traces of ash. 


' Specific notation of Chitin in Hydrogen Chloride. 

In determining the specific rotations the use of concentrated 
hydrochloric acid as a solvent necessitates special precautions. The 
metallic fittings of the polarimeter tube and its acces.sories were coated 
with a thin layer of vaseline in order to avoid corrosion by the acid, 
a method which did not introduce any experimental error. All the 
readings were taken at 20'^, and the concentration used was as nearly 
as possible 1*75 percent, in each case. Move concentrated solutions 
of chitin can of course be obtained, but as the substance dissolves 
slowly in the acid, a considerable time mt^t elapse in such cases before 
the first polarimetric readings can be taken. This is inadvisable, as 
the specific rotation alters appreciably on standing, and the above 
value for the concentration was selecte^i as the most suitable, as a 
solution of this strength may be rapidly prepared. In every case the 
sample of chitin was finely powdered and dried at 110*^ until constant 
in weight. Although chitin doubtless dissolves in the acid owing to 
hydrochloride formation, the specific rotations were calculated on the 
weight of substance used. 

The results obtained show that chitin is uniformly l^evorotatory, 
the average value being - 14*1'^ in hydrochloric acid (sp. gr. 


1 * 160 ), 

Source of the cintiii used. Initial rotation. 

1. Carapace of //"(W/urtM -14 7” -1,3 9' 

* 2 . ,, Ganger pogxiras 13’6 

3. ,, Limulus 13*9 

4. LUhfxifS 7niiui IS'.'i 

f). Total cliiliii from Crangon vttlgoria 14 '6 

i>. .. niada 13-9 

7. From the be.ak of /^i<ro 141 

From t'huirn /oliacta 14‘0 


In view of the uniformity of the specific rotations recorded above, 
there can be little doubt that all the specimens are identical in every 

resj)ect. 
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Changes in Rotatory Power dne to the Fonmtion of Glucosamine 
Hydrochloride. 

The claim for identity of the different preparations of chitin is 
greatly strengthened by a study of the optical changes shown by the 
rotation solutions on standing or on warming. Even at room 
temperature the specific rotations rapidly diminished, and the sointion 
ultimately became dextrorotatory. The rate and magnitude o/ this 
characteristic “ inversion ” are shown in the following table : , 


Time in hours from start. 0. 24. 72. v 720. 

Chitin from Clcwcr [a]i. —13*6“ -3*1“ +3*1“ 4*32*6“ 

„ BlatUt 13*9 8*0 4*0 34*1 

„ Jloimtrus ■ 14*7 3*4 4*0 3*2*7 


The increase in dextrorotatory power continued until the constant 
value (calculated on the original concentration) of [a]“ 4-&6“ ■was 
reached in each case. This optical change, which is of course due to 
formation of gluco^mine hydrochloride, is greatly acoHerated by 
keeping the solution at 40 — 45*^, the reaction being then complete in 
eight to ten hours. It was afterwards found that under these 
conditions the hydrolysis is complete and quantitative, and as no 
colouring matters are produced, accurate readings may be made. 
The polarimetric test for chitin should therefore include, not only the 
determination of the initial specific rotation, but also of the permanent 
values reached on hydrolysis. The following results show con- 
clusively that the various preparatioDvS examined were identical 
substances ; 

Source of the chitin 
used. 

Hoinant^ 

Ca 7 \eer 

Limulva 

Lithodes 

Mean, 66'0‘. 


Specific rotation 
after hydrolysis. 
+ 55 - 6 " 

56-3 
f>6-3 
55-6 . 


• Source of the chitin Specific rotation 
used. alter hydrolyaiB. 

Crangon SS'l* 

Blatla 55*9 

Loligo 55*9 

Flustra 


Action of Nitrous Acid on the Hydrolysed SMtions, 

The polarimetric examination was extended by decomposing the 
various n.tation solutions with nitrous acid and ezMOiining the 
activities of the resulting liquids. For this purpose 16 c.c. of each 
of the solutions referred to above were withdrawn, and 10 c.c. of 
5 per cent, potassium nitrite solution added drop by drop. The liquid 
was then gently warmed until effervescence ceased aod all nitron.? 
fumes were expelled, after .which it was diluted to 30 e.o. The active 
constituert then present in the solution is the monosaccharide chitoso, 
the, concentration of which may be calculated. The results obtained 
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by this process were not very uniform, and, in the absence of any 
reliable data as to the rotatory powers of chitose, it is impossible 
to explain the discrepancies observed; ' The general result was, 
however, the same in every case, the specific rotations diminishing 
to about half the initial value : ^ 

fo]^ after after conversion 

Source of the ohitin used. hydrolyns. into cliitose. 


Garcinut. +56'3'* +22-7'’ 

ffo?naru3 55*6 22*6 

Xdmulus 55 'S 28 *8 

BlaUa 55*9 27*4 

Idthades 56*0 255 


PolarirMtric Exa/mimUxon Chitin Obtained from Different Organs 
of the same IndvouUtaX. 

The external skeleton of the edible crab was selected for experiment 
with the view of determining the rotatory powers of specimens of chitin 
derived from the various regions. The well-rotted shell was dissected 
^fter decalcifioation, the carapace being detached from the abdominal 
:oating and being separately worked up. The leg cases and chel® 
irere also separately treated. The preparation of pure chitin |^m 
each of these regions was carried out exactly as before, and the 
following polarimetric results were obtained : 

[ol^' aft«r after treatment 

Initial [«1^. hydrolysis. with nitrous acid. 


Carapace region -18*6" -J-S.S’S'’ +24'' 

Arabolatory appendages.. 13'9 56*3 23'’ 

Chel« 13-5 2fi* 


The results show that in the particular case studied the chitin 
derived from the different structures is uniform in optical properties. 

A'p^xcaiixm of the Test to the Detection of SnviU Quantities, 

In applying the polarimetric test to very small quantities of chitin, 
special difficulties arise, as it is almost impossible to detach the 
precipitated compound from the filter without fibres of the paper 
adhering to the product. lu such a case the test may be applied by 
comparing the observed angles of rotation without calculating the 
values as specific rotations. If a« represents the initial observed 
angle, and o^,, the value after hydrolysU and decompoaifcion with 
nitrous acid respectively, then, when the same length of observation 
tube is ui^ed throughout, the numerical relationship between the 
different values is shown in the following approximate ratio : 

Oa — > Oft — Of 

-1 > +4 — ^ 

I'his admits of the test being applietl to as small a quantity as 
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01 gram. In order to obtain the maximum polarimetric reading the 
t^t specimen is dissolved in the minimum amount of hydrochloric 
acid necessary to fill a 1-dcm. tube, the initial angle is read, and also 
that observed after heating for ten hoars at 46® in a stoppered flask. 
The experimental error is naturally large, as the readings are small, 
but the following figures show that nevertheless the method is fairly 
trustworthy : 


1. 

On, 

-0'25° 



Oft. 

+ 101' 

2. 

0'2i 

J, 

0-99 

3 . 

0-1& 

,, 

0-76 

4 . 

0*12 

,, 

0-52 



+ 0 - 35 ” 
0-34 
OSO 
0-20 


In the coarse of the work a number of structures were examined 
in which the occurrence of chitin has been disputed. 

Negative results were obtained in the following cases : the egg 
capsule of ilfjia, the “spongin’’ of Halychondria and Chalina, the 
suckers and “ pen ’’ of Loligo, Alcyoniwn, and the outer integument 
of horn. 

It is hoped that the potarimetric test may be applied to establish 
whether the so-called “fungus cellulose” or “ fungus chitin ” found is 
Boldue eduHs and other botanical forms is in reality identical will] 
the chitin derived from animal sources. 


Discussion of Remits. Constitution of Chitin. 

The polarimetric results obtained in the hydrolysis of chitin throw 
some light on the problem of the structure of. the compound. 
Although molecular-weight determinations are impossible with the 
substance, investigators have not hesitated to speculate as to the 
probable complexity of the molecule, and various formulse, framed to 
suit analytical results, have in turn been proposed and rejected. The 
original formula suggested by Ledderhose (Zeilsch. physiol. Chsm.. 
1879, 2, 225) was apparently based on the a,ssumption that chitin is 
a glucosidic compound formed by the condensation of aminoglucose 
and acetic acid. This view was opposed by Sundwik {Zsitseh. physiol. 
CAem, 1881, 5, 384), who recommended various complicated altern-a- 
tives, indicating that the analytical data were best satisfied by the 
formula C35Hj„0,;,N^ or its multiples. He regarded chitin as a 
complex containing both glucose and aminoglucose residues, but 
questioned the presence of acyl groups. Different observers h.ave, 
however, identified acetic, butyric, and formic acids among the 
ydrolytic products ; as the reaction was in such cases carried out 
by boiling the solution of chitin in concentrated hydrochloric acid, it 
IS not surprising the two latter compounds were produced. 

I’ossibly the most acceptable view is that of Frankel and Kcllj-, 
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\7ho ascribe to cbitin a molecular complexity similar to that of starch 
or glycogen. They also showe4 that cbitin may be converted into 
acetylglucosamiue, thus indicating that in the parent substance acetyl 
groups are united to nitrogen. Presumably in a complex of this 
nature the sugar residues must be directly linked, and according to 
thU idea the hydrolytic action of hydrochloric acid consists in cleavage 
of the molecule, followed by removal of the acetyl groups. The 
simplest possible products of the hydrolysis should therefore be 
glucosamine hydrochloride and acetic acid. The polarimetric study 
of the change permits of the accurate estimation of the amount 
of the former compound which is produced, and the various formula 
suggested for cbitin may thus be tested in their relationship to 
the results obtained*. 

The conclusion arrived at is that Sundvik’s formula, is 

the simplest one which adequately fulfils the necessary conditions, 
although his explanation of the mechanism of the hydrolysis is mani- 
festly incorrect. He regards all volatile acids formed during the 
ctiaoge as decomposition products, and applies the following equation to 
the reaction ; 

CsoUjoOijN* + 7H,0 = 4C,H„05N + 

This view is no longer tenable, for, as already pointed out, the hydro* 
lysis of cbitin at 45'^ involves no extran<K>us decomposition of the 
sugar residues, but nevertheless it was found that acetic acid was 
formed in quantity during the reaction. The almve equation must 
therefore be modified. 

A review of all the available data makes it possible to devise a 
structural formula which would at least represent a fraction of the 
chitin molecule. A structural formula of this kind must, in addition 
to satisfying analytical re.sult8, account for the following : (1) the 
absence of reducing properties, (2) the capacity to dissolve in hydro- 
chloric acid, (3) the formation of a definite amount of both glucosamine 
hydrochloride .and acetic acid on hydrolysis. These conditions are 
realised in the structure shown below, in which one molecule of amino- 
ghicose is condensed with three molecules of acetylaminoglucose 
through the elimination of four molecules of water. 

- -0 _ OH _ O 

t'H C'IHXHAc)‘CH\OH)‘CiI*Cll*CH,-O*CH*CH(NH,pCH(OH)-0H’CirCH,-O* 

0 

' H’CHi\HAc,)-Cn(OnrCH*CIl-Cn,-0*L'HH*H(KHArrCiUOn)*CU-CH'CH/ 

0 ' OH ' “ ® ' OH 

The hydrolysis of such a compound would proceed according to the 

Hliiatioii ; 

+ 7H,0 + 4Ht;i -> 40^11, jOiN.HCl + aCUj-OOjlf, 
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so that the ratio between the weight of chitin used and that of the 
glucosamine' hydrochloride formed is 1 : M195. That this ratio holds 
was shown by the following exact experiment: Pare dry chitin 
(4 1238 grams) was dissolved in hydrochloric acid (sp. gr. 1-160) and 
the solution made up to 250 c.c. The rotation in a 2-dcm. tube was 
initially - 0'46° (a„ - 13-9°), and alter heating at 45° lor fifteen hours 
was + 1-86°. This value remained constant on continuing the hydro- 
lysis for an additional five hours. Applying the above ratio, the 
concentration of the glucosamine hydrochloride then present in the 
solution was c = 1 8476, whence [a]^ 51-4° A second experiment gave 
+ 51-1°. The rotatory power of glucosamine hydrochloride in 
hydrochloric acid being unknown, this value was determined, using a 
specimen of the compound which had been crystallised several times 
and gave the correct specific rotation in aqueous solution. The result 
obtained was : 

c = 1-6160,7 = 2, a« + 1-66°, [a]? + 51-3°. 

The close agreement shows that the amount of glucosamine hydro- 
chloride formed during hydrolysis corresponds with the given 
equation. * ^ 

It was also possible, by evaporating the rotation solution referred to 
above at 50° under diminished pressure, to estimate approximately 
the amount of acetic acid formed during the reaction. During this 
treatment, judging from the fact that the liquid remained practically 
colourless, no secondary decomposition took place. The acetic acid 
present in the distillate was estimated according to the method adopted 
by Ledderhose, The result indicated the presence of 0*5598 gram of 
acetic acid, a value which is about two-thirds of the calculated amount. 
Taking into consideration the fact that extreme accuracy cannot be 
claimed for an estimation which involves distillation under diminisbeil 
pressure, the result may be taken as an indication that more than two 
molecular proportions of acetic acid are produced in the hydrolyssis. 
In order to confirm the absence of 'butyric acid, a portion of the acid 
distillate was converted into the barium salt ; the product on analysis 
gave Ba = 53*1, whereas theory requires Ba = 53*8 per cent. Tiie 
combined results are therefore in agreement with the idea that the 
formula for chitin is containing acetylaminoglucose 

and amincglucose residues in the proportion of three to one. 

The general expenses of the above investigation were defrayed by a 
research grant fL'om the Carnegie Trust, for which I desire to ex])reM< 
my thanks. ^ 

Chemical R£.s£auou Labokatoky, 

Umtkd Colleoe of St. Salvatob and St. I.konarp, 

UxiVEKSITY OF ST. ANDKKWS. 
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LXXIIL — The Alkyl Compou7ids of Platinum. 

By William Jackson Popb and Stanley John Peachey. 

Some years ago we observed that many inorganic chlorides, bromides, 
ind iodides react vigorously with the Orignard reagent, and showed 
that the alkyl compounds of tin may ho conveniently prepared by 
the action of the magnesium alkyl chlorides, bromides, or iodides on 
stannic chloride (Proc., 1903, 19, 290). Since that time Pfeiffer, 
and his co-^orkers have applied the reaction to the preparation of 
a number of other organo-metallic compounds, and lapping has 
shown that the alkyl silicon compounds can in many cas^ be readily 
prepared by its aid. The Orignard reagent not only furnishes a 
convenient means for preparing organo-metallic compounds of the 
types which had beeo previously discovered, principally by £. Frank- 
land, with the aid of the zinc alkyl compounds, but Pope and Gibson 
have shown (Trans., 1907, 91, 2061) that the gold alkyl compounds, 
which were previously unknown, can be prepared by the action of 
magnesium alkyl iodides on auric bromide. Frankland has noted 
[Quart. Journ. CJiem. Soc., 1861, 13, 188) that, although the zinc 
alkyl compounds act violently on halogen compounds of platinum, 
the organic group does not unite with the metal. In the present 
paper we describe the preparation and properties of a new series 
of organo-metallic compounds, namely, those of platinum, which are 
obtained by the action of magnesium methyl iodide on platinic 
chloride. 

By aid of the reaction just mentioned, we have succeeded in obtainiug 
iriuitthylplatinxc iodide, (CUg)^?!!, which proves to be a salt-like 
substance derived from a very feebly ba.sic hydroxide, trinuthylphuinic 
hydroxide, (CHg)gPt*OH. The examination of the latter substance and 
its salts indicates that the quadrivalent platinum atom resembles the 
quinquevalent nitrogen atom, in that it appears impossible to attach 
four alkyl groups to the former just as it is impossible to obtain com- 
poiuids in which tive basic gi'oups are attached to the same nitrogen 
atom. Tim new substances now dcscribei) are further of importance 
in that they are the first representatives to be prepared of tne alkyl 
derivatives of the nine metals composing group VIII of the periodic 
classification. 

Trimuhylplatinic Iodide, (CHj)3PtI. 

I'ho successful preparation of trimethylplatinic iodide requires 
attention to a number of details, and it is conseijuently desirable to 
de^c^ibo the necessary precautions at some length. Chloroplatinic 
coubained in a distilliog flask, ia heated at 200'^ in a meul* 
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bath under. a low atmospheric pressure, the water and hydrogen 
chloride evolved being absorbed by suction through a Woulffs bottle 
containing solid potassium hydroxide; after some hours’ heating, 
decomposition comes to an end, and nearly pure platinic chloride 
remains in the distilling flask. This material is treated with 
anhydrous ether in sufficient quantity to dissolve part of it and to 
convert the remainder into a dark red syrup ; the solution and 
syrup are then slowly run into a solution of magnesium methyl iodide, 
the mixture being constantly cooled and shaken. The magnesium 
methyl iodide solution used is prepared with the aid of the minimum 
quantity of ether, and is afterwards diluted with five volumes of 
anhydrous benzene ; a considerable excess of tho magnesium methyl 
iodide is used, about twice as much as is indicated by the following 
equatioQ : 

PtCi, + 3CH3•^^gT = (CH3),PtI + nigCl^ + Mgl.. 

The addition of the platinic chloride solution to the Grignai-d 
reagent leads to a vigorous reaction accompanied by considerable 
evolution of heat. After standing for an hour, tl»e mixture is poured 
into ice-water and the benzene 'solution separated, the aqueous solu- 
tion being subsequently extracted several times with benzene. After 
washing with water, the benzene extiucts are distilled from the 
water-bath under diminished pressure, when a heavy sandy powder of 
a brownish-yellow colour remains behind. This dissolves readily in 
boiKng benzene, and, after liltration, the solution on rapid cooling 
deposits trimethylplatiiiic iodide as a bright yellow, crystalline 
powder. 

The analysis of the substance presents some difficulties, owing to 
a tendency to explosive decomposition on heating. The platinuin 
may be determined by treating a weighed quantity with solid iodine 
and a few drops of chloroform in a porcelain crucible and very slowly 
heating to redness. The iodine is determined by slowly heating with 
liiiiG and titrating in theu.sual way with silver nitrate and thiocyaniite 
solutions: 

0-1500 gave 0 0795 Ft. Pt = 53 00. 

0-2308 „ 0-0791 I. 1 = 34-27. 

CgHgIPt requires Pt = 53*10; I = 34'61 per cent. 

TriinethyLplatinic iodide dissolves- freely in hot benzene or chloro- 
form and crystallises well from either solvent. On slow evaporation 
of its solution in benzene it separates in square, doubly refracting 
plates of an amber-yellow colour, which rapidly become opaque owing 
to loss of solvent of crystallisation. It la readily soluble in cold ethyl 
bromide or methyl iodide, and from ^lution.s in the former 
deposited in hexagonal plates which apparently belong to tho cubic 
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system. It is insoluble in water and very .s{)aringly .soluble in ether, 
alcohol, acetone, or light petroleum. The substance i.s not attacked 
in the cold by bromine or iodine, nor by concentrated acids or alkalis ; 
alkali sulpliides cause no darkening in colour. When heated with 
concentrated nitric acid it slowly dissolves, with elimination of Iodine, 
and on evaporating the solution a white residue remains which 
explodes on further heiiting, giving a mixture of carbon and 
platinum. 

On beating with concentrated sulphuric acid, the sub.stance slowly 
dissolves, leaving a black re.sidue which probably consists of platinum ; 
part of the iodine is expelled by this treatment and the remainder 
is given off on evaporating and heating, a re.sidue of platinum 
remaining. When heated alone, the conipound (lecomposes with a 
slight explosion, leaving a sooty re.sidue of carbon and platinum; 
when slowly heated in a melting-point tube a gnulual decompo.sition 
occui'S and appears to be complete below 250^ On heatirig in a 
tlame, the suhj?tauce catches lire and burns with a smoky, lurid flame, 
leaving a residue of platinum. 

Diamruinotrmelhylplatinic lo'l'ide, {ClJ,) 3 PtI(NJIj|)^. 

The (iitTiculty with which amiuonia acts on trimetliylpi itiuic iodide 
led lit first to the view that no combinali<*n couM be induced 
between tlie.^e two .sub.-taiu’es ; more caioful inve.^ug.iiitui showed, 
however, that t)ie iodide coiiibitn s with nvo molecul a* e<pnvalenTs of 
aiinnunia in accordance 'vidi Werticr’.s clas^iiiciition. On heating 
tiiiiietliylplatinie iodide with a mixture of bouzene. alcdud, and concen- 
trated ammonia «m flic water ImiIi iind ev.iporatinj to drync'S, wliite, 
crystalline scalc.s are depo.Mled. 'riie sub.-ftan-a; ihu': piMduced is but 
^!ightly soluble in water, modcrattdy so in bcn.'.enc or ether, and dis- 
solves Very readily in alcohol, etiiyl acvtale. or acetone ; it i- practically 
in.stiluble in cldoroforut or light petroleum, and yiekhs free aitsmonia cui 
hiiiluig uith pota-siuin liydroxi-h* : 

II g.tve ii-l lOf) Vi. Ft - lb L’7. 

C3U,..N.J l*t iispiires Ft - IS 5'' {vrcL-m. 
li i- iiuti-worf liy that wliil>t the tluiuric lialogcii cimi[>ouiid form-^ a 
nuauiaiiiiiiino-derivative. (t ’.,1 ! u I h-( N 1! i < IVan-., 91, dn'i.'i), 

die nines[)Otiding trialkylplaliuii’ comjvomul vivids a vliainiuii.o dcriv- 
•itive, ^('H,.hFlI(_NH 3 y., in acctuJancr with Weiner's thcorv. 

Trimeth>/f/J<Uinic //j^ Iro^tde, (('H^LFftlli. 

\his substance i.s prepared by boiling triiuelbvlplatinio iodide in 
iiiai.sf acetone solution with freshly precipitated .silver hydroxide : 
tlioci'iiv.Msioii occurs but sKiwly under these c\»nditions, and is greatly 
V'll,. X(JV. [• 1‘ 
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expedited by addition of benzene, which dissolves the iodide and 
hydroxide and forms a sepirate layer of liquid (loating on the acetone 
solution. After filtration and washing with water, the benzene solu- 
tion is evaporated- when the liydroxide sep.irates in almost colourless, 
transparent crystal plates, which rapidly become opaque in the air. 
The crude trimethylplatinic hydroxide obtained in this way is punfie<l 
by crystallisation from benzene ; it is deposited in massive square 
tablets, wbich are colourless and transparent, but become opaque on 
washing with lignt petroleum owing to lo.ss of solv’ent. The crystals 
are double refracting, and shoiv straight extinction and a perfect 
cleavage parallel to their longer edges; they contain benzene of 
crystallisation, but the proportion of this could not bo ascertained 
owing to the rapidity with which elhorescenco occurs on exposure to 
the air. On healiug, the substance burns explosively, leaving a sooty 
residue of carbon and platiimi ; it was analysed by gently incinerating 
with hydriodic acid, after lieating at 100^ until all the bouzene had 
been driven off : 

0-lCeC> gave 0T-:6l Pt. Pt = 75 G9. 

C.J-f],,OPt requires Pt = 75'83 per cent. 

Trimethii^pUitinic hydroxide Ls fairly soUiblo in ether, alcohol, 
acetone, ethyl acetate, chloroform, or benzene, and ery.stallises from 
the last three solvents named witli solvent of ery.stalli.sation, which 
is quickly lost in the air. From alcohol or eldorofonn solutions it 
separates in solvenl-liee and nearly colourless cry.'tals ; these aie 
transparent, highly refractive, rliombic dode<?ahodra belonging to the 
cubic system. The substance is insoluble in water, alkali, s, or light 
petroleum ; it is not attacked in the cold by mineral acids, but 
dissolves on warming wit n nitric acul, Concentratod sulphuric vacid 
partly decompose.'; the hylro.Nide. 

Trhnethylj’laHnic •Salidiaie, (.Mo.jPt),_.HOp2 H ,0. 

Dilute sidphurie acid has little action on Iriinethylplatinit 
hydroxide, but the .'•ulphate is conveniontly' prepared by boilitig 
equivalent quantities of tiimethylplalinic iodide and silver sulphate 
with a mixtiire of moist acetono and benzene under a rellux condensei 
for several jOurs. After action has cease«l, the .solution is filtered aial 
evaporated, when Irimethyl/datinic sui/>h'Ue separates in small, colour 
less, rectangular plates, which are transparent and .'<how ^tI'aighl 
extinction. 

ihe salt is readily soluble in water, alcohol, or acetone, but practically 
insoluble in benzene, light petroleum, ether, or c.hlorvjfoiin. It is inosi 
eonvenii-ntly crystallised from water, but is dillicull to purify owing u* 
it.s ready .solubility ; the substance llms obtained contains water ol 
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crystallisation, which it apparently retains at 100^. The platinum 
was determined in material dried at 100° by slowly incinerating after 
addition of iodine and chloroform ; the sulphur was estimated by pre- 
cipitation with barium nitrate solution : 

0-2560 gave 0-1626 Pt. Pt = 63-51. 

0-3612 „ 0-1333 BaSOj. ^0^-15-18, 

C^Hj(^O^yPt„2H^O reqnire.s rt = 63-C7; SOj = 15-70 percent. 

It was not found pos.sible to make a combustion of the substance 
owing to its oxplo.sive decomposition on healing alone, and as it 
decomposes when heated .sudiciontly to drive off the wat<jr of crystal- 
lisation, a direct determination of the latter was not attempted. 

IWinxethylplalinic Xilrale. 

Tiimethylplatinic hydroxide dissolvo.s fairly readily when wanned 
witli concentrated nitric acid, or whou boiled for some time with the 
diluted acid, forming a nitrate which is very solulde and to 

ciy>-tallisc, e.'}>ecially from the aci«l solution. The crystalline salt is 
iiiore easily prepared by treating an mpit-ons solution of trimethyl- 
pliUinic .sulphate with an ecjuivalent amount of biriutn nitrate, 
filtering from barium sulphate, and evaporating, it .separates from 
the [uiro a(|ueous .solution in colourless, crystalline pi.itos which are .so 
iiiaikedly Jelique.scent that their aimlvTis wa< not aitemptCMl. The 
ri'v.stals aro thin, (Ut olate.s witli reidaced erid-> ; the laige face is 
pei'pcDdiculiir to tlic aeulo bisectrix of a fairly large optic a.iiial angle, 
the extinction is .straight, and the <loui.de refraction is negative in 
sign. 

Owing to their ready ••olubility in w.itor, trimethylplatinic sulphate 
and iiitr.ito form convenient .soiirecs fr-mi which to '.lerive a number 
of more .sparingly .soluidc s.ilis of the new la^e. 

TriinethijfphUinu'. Chhfri-.le, (CH.ljPtt ’]. 

Trimtthyli'UUlnic chlori-f-i is t-.i-ily prepare-! hv pi ceipitat iiiL: an 
ajueuas solution of the nitr.ite or .Miiphate wiih pot i>sium chloride or 
!y ilis'olviiig the hydroxide in alcidi-il atid ovapor.iting t<' virvneis 
after addition of hydro<-liI »ric acl-i. It is praeticallv insoluble in 

dU.solves very sp.aringly in acetone, alcohol, vr et hvl acet ite, 
acd is iiioder.ilely stduble in btui.cmc or chhu-.-fernu although disiinct^N- 
h'Ss so than is the iodide. Tlie suh'tancc cry.'.t.illi-.* .s from (‘hloroform 
Kilutioiis in coiourle-s.-^, rhomldi* dodtV'.ihedra, which belong to the cubic 
and contain no .solvent of ory.stalli.-atioii. Tlie following 
’‘fialy'is Has made hy gtuitiv lieating the substanci* in {•rost.uu'c of 
and i hloroforui and .suh.sitjuently igniting slrongly : 

I' i* 2 
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0-1S40 gave 0-1300 Pt. Pt = 70-65. 

C^U^jClPt requires Pt=70'75 per cent. 

Trbiielhj/lplatimc Cyanide, (CH 3 ).,Pt*ON. 

On adding potassium cyanide to a solution oP trimethylplatinic 
nitrate or sulphate, a white, flocculent precipitate is thrown down 
which is [lartly si>liible in excess of the precipitant ; the substance is 
insoluble in water, and too sparingly soluble in organic solvents 
to allow of its re.uly purification. It was not obtained in crystalline 
form, and was consequently not analysed. When boiled with sodium 
hyilroxide, ammonia is evolvo<l, but uo hydrolytic product of the 
nature of a carboxylic acid could be isolated from the small quantity 
available for investigation. 

Foiasdum Triinelhytplaiinic Ffn(i>io<^yaniJe, K(Me3pt)Pt(CN)^. 

The additiDU of potassium plalinoeyanide to an aqueous solution of 
trimethylplatinic nitrate causes the deposition of a slimy, yellow pry. 
cipitate, which is very ditlicult to tiltcv and wash. It is insoluble iu 
water and the usual organic solvents with tlic t*xception of acetono 
and alcohol, iu which it dissolves freely : on cvapor.Uion of its solutions 
in the hitter solvents, it remains a< an atnorpiious, re-inous film, of a 
greemsh-yellow coloma thi ignititfg a known weiglil of this aub.stancc 
witli iodine, white fume.s of polassimu cyanide were evolved at a led- 
heat ; after prolonged ignition over the blow*pipe, tim rosiduo wax 
weighed a.s platinum : 

0-1730 gave 0116b Pt. Pt-GT'ol. 

C;H..X,,K Pt., ic |uires Pt--07’4ll per cent. 

It thus appears that the precipitate formed by pota?.>ium phuibo- 
cyanide iu a solution of irimethylplatituo nvir.itu cou.-^ists of i 
potassium trimel/iylphitimc plofinoC'/nnol-; of the composition 
KJT{L'N)j,{Me.Pt)..Pt(CN)^. 

We desire to express our thanks to Mr. Oeorge Mattliey. K.ll.s , 
for generou-My allowing us the use of the }>latiuum reijuircil for thi^ 
work. 

lUE CHE.MIC.IL 1 Mc S icn'.\ Si HOOl. OK Tf.CH X"l.< i; V. 

l.'SlVEKrrJ rv UF CaMIULUKIE. b'MVEU.-^ll Y Of MaNC'UK') ! I. 
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LXXIV. — SUidif^s in the Azine Series. Part I. The 
Constitution of Safranine. 

By John Theodore Hewitt, Sidney Herrert Newman, and 
Thomas Field Winmill. 


The dyestuHs known as safranines, obtained by the oxidation of two 
molecules of a monoamine together with one molecule of a para- 
iliiiToine, have occupied the attention of many chemists for the greater 
part of half a century, and it is surprising when one considers the 
»,*normous amount of experimental detail \vhicl» has been accumulated, 
that any doubt should yet exist, not only with regard to ^ the 
quinonoid constitution, but even as to the orientation of the amino- 
groups in this class of compounds. Even after the composition of the 
siilts of the safranines had been definitely settled by analysis and the 
formation of the so-called |>heuosafranine hydrochloride by the oxida- 
tion of neutral salts of anilineand ;)-phenylencdiaiDine had been shown 
to be in accordance with the equation : 

2C,;H.‘Nir, + Cv]I^(ML). + HCl+ 10-4H20 + C,^TI,.>\C1, 


it was not recognised f(’r .some years tiiat these compounds were 
pht'iiylphetuizonium derivatives, and even then the position of 
tlio amino-groups remained in douV)t. for it is evident that 
a diamiiiophenylphetiazonium chloride. might consistently 

with its derivation from one molecule y>-phenvlenediaiiiin6 and two 
molecules nf aniline be constituted in cither of (he two ways shown in 
tlie I'oiiiiuhe ( i ) and (II).* 


/■ \- . \ 


Nil , 


NH. 

\/ 


N 


NH, 


Cl -" I 

Cl 1 


/ \ 

1 [ 

/'\ 

1 1 


1 1 
\/ 

1 1 

\ 

MI, 


(1.) 

vH ) 


' d" !,.it iiiit'iid in tiji.s l''■l 

liJiilCii Uiou !■• U!t-' 1' 

l:f q:;-. >1 i'ai ol 

..J ilu- liiiliini;- in 

1-' itjiUft nSi'i 1-5.1 ;i\ d'l: 

u n:i.:.';Ui:!ii lei 

A -li',;:.:; , 1 -; w.- shiil procii'lv 

'li-.u i- ‘•■vr- t. ti.it -j ‘ 

•..ifr.mi:.-- 

'yii.:; • .onuu.nnd. i* iinv hv t 

«iin i';C. d A piTA.v.hr., 11 

i--:-; v(\ Ki^ci.. : 

E' ll'iv, 30, M'l'. ••rl';-... 

juiu'-:-. 1 « ..sn} ' i: ■’ Kr i.rni: 

i:ai. l'-<T . . ■; 
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Considerable discussion arose as to the relative probabilities of these 
two orientations, formula (I) being advocated by Bernthsen {Ber„ 
ISSri, 19, 2690) and formula (11) by Witt (Ber., 1886, 19, 3121). 
The fact that a safranine can be obtained by oxidising molecular 
proportions of a para-dianiine in which only one atnino group is 
primary, together with a primary monoamine in which tho para- 
position need not be free and a substituted monoamine which must 
have a free para position, will agree equally well with both formulse, 
although it effectually precludes the structure : 


N NUj 





\ 

Cl C^-Uj 

which wouhi allow the employment of secondary and tertiary 
derivatives of ;)-toinidino. 

Xietzki 1S83, 16, 470; 1880, 19, 3021), wlio upheld the 
asymmetric formula of Witt, concluded that different diethyl- 
pheno.'iifritniues were obtained acoonliog to whotljor one oxidised 
one molecule of ;)-amiuodietliylanilinc together witli two molecules of 
aniline, or employed one molecule each of aniline and its lUothyl 
derivative with unsubstituted /)-phenylencdiainine. Xietzki’s results 
were afterwards corrected by Kbrner and Schranbe {Chein. Zeit., 1893, 
17, 305), who showed that identu'al products rej-ulled if the second 
molecule of monaminc were only added after completion of indamino 
formation. Tn fact, Nietxki himself subsequently furnished con- 
firmatory evidence by the synthesis of monophetiylphiuiosafraninp 
from (a) equal molecules of m- and yj-aininoJiphonylainino and (/-) 
equivalents of diphonyI-?/j-phonyleueiUamino and /J-phenylenediauiine, 
tho products being identical < /hr., 1890, 29, 1 4 12). 

The evidence, it will be noted, for the symmetrical strucluro of 


2316 ; Nii-tzki, Hi'.!., 29, ‘-7*1), or cross-linkvd -^Inu'fuiv, as -hown in thr foll.nv 


formula' ; 

,, 

HCl,XH;l ; ; XII., XII. i 

^ ' - - 

X > 

I 

tVh. fi 

tVhiUt we hope to cxamifK' fliis .pi, *>11.)] 

ohiy t'onccri).-i with tit.- ..f .,n, 

ill definite formukc (I) .-umI (II, f^ivii 

jiaraqainonoiil stni'-tur.-. iiir-t.-a-I wiiii 

anhydride, we do so without pr. jij-Uce. 


X 

Nil., XU,,, I .1 Nil., 

. >; 

'■-dl-, ri r.H, 

1 ill til'- ijr,ir futui,-. We at.’ at 
'iiteti-.il. :iu.l ill usiiii^ th<’ 
ii: tn hy.lr.>\y.,|'os.RfraiKui.‘ . »:iri:i’i''l i 
iiLT it as an iiit' iual oil ^ 
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phenosafranine is indirect, resting on the synthesis of substituted 
derivatives. But Nietzki and Otto ha<l obCained by removal of the 
ainino'groupg from safranine a compound of the fornmla 
the structure of which is that of a liydroxyaposafraiione (s.ifranol ; 
Nietzki and Otto, 1888, 21, 1593), 

and the synthesis by 0. F. Jaubert {Ber.^ 1895, 28, 273) of an ap- 
parently identical compound from nitrosophenol and w liydroxy- 
diphenylamine would appear to leave no doubt of the constitution of 
this substance and also that of phenosafraniiie, for the production of 
a qninoiioid compound can only take place in such a way as to furnish 
substance having one of the three following constitutions: 



It is on a priori grounds | robaldc that a substance having con- 
stimtion (I) w .uld bo pr.'duccdj wliilst If the substance is really 
identical with Niet/.ki’s >ifraiiol, no other formula is possible, for 
although structure (1) a;:rees with I'eruthsen’s formula for jdieno- 
^afiaiiiiic, constitutions ( 1 1) and ( 1 11) <anuot bo derived from either 
of the ftu'iiiuhe which have Itecu a'..,iguod to the diamino-compound, 
rnfc'itunatcly, no direct ctunparison was made, au.l the dehnito proof 
of lx'i'nths(Mi'.s f uuiulatioii of phonosafratiiiK* tom lined incoinideie. 

Meatiwliile. r. Barbicr ontored the liohl and gradually (ume to the 
(■ouclu-ioti that phenosafranine is a niixturc id' two i^omorides, the 
iiiajoi' portion of the colouring matter con>i'-tiiig of a substance having 
tlie structure ascribed by Witt to phenosafranine. whilst only a sin ill 
portmu c-onospondod wit li the symmetrical foitmila. Tlio results of 
iliCH' researches were collected ami puhlishod by r»ar!)ier and Sisley in 
a loiii: paper (-bi/i. Chlni. Vhya., 190S, [viiih 13, 9'*), in whicli not 
i-Hily was the separation of (be isomeride.s and many of their physical 
1'iMpi‘i ties (leM-rihcd (>olubilitv. clci'tric.il conductivit v. and absorption 
>rei(ri ot saU-:), but the synthesis (if an apparently undoubted 
'irisyiiiini tiicalgjdumosafratiine was also etTecied. 

ba‘ the synthesis of the uiisymmctrical phciiO'-ifranino. l>arluev 
Si.dey added a solution of {'otassium dichromate to a neutral 
‘'^1 lUuii of cijuiimdecular quaiiiitics of 2 ; 1 diamiiK*diphenvlamiue 
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and aniline, subsequently boiling the solution ; the product they 
obtained showed after scTen or eight recrystallisations the colour re- 
actions of phenosahanine. (Ked aqueous solution, the colour passing 
first into blue and then greou by addition of an excess of sulphuric 
acid.) 

The apparent definiteness of the results obtained by Barbior and 
Sisley led one of the present authors at first to form the opinion that 
in tlio partioilar ease of the simplest safranine the condensation 
follows an abuornia! course, but further reficetion made it appear 
worth while to examine the stibject further and the results obtained 
arc now recorded. 

Thiefiy slated the results are as follows : The safianol obtained 
from safranine by iNietzki’s method is identical with that synthesised 
by .Jaubort, for both products furnish acotyi derivatives of identical 
melting point which showed no depression on mixing the specimens. 
Further, the .=uppost;d synthesis of phenosafianine from 2 : I'-diamino 
diphenylamine and aniline is incorrect, for the former merely yield 
ainiiiophenazine. whether anilino is present or not. 

Preparation of l{y'Ji'oxy'tpo$afi'an<>ne. — Jaubort’s method of heating 


an aqueous solution of nitro>ophoiio!, ;>#-hvdroxydipheny] uiiine, and 
sodium hyilroxide 1895. 28, 27'J) w.is closely followed, cxcej)L 

in so far as the sodium salt of nitrosopljenol which he employed was 
replaced by the equivalent amounts of the free phenol and sodluui 
hydroxide. 'Hie only .analysis given by Jaub<?rt is a single estimation 
of sodium in tlie Medium dmivative. So as (o <*onfii i]j the purity of 
the product (.Jauberi's figures not Indiig in close agreement 
with the tbeoi'V), we di-composetl some of tin' reorvstailised sodium 
salt by acid and prep.iied dm-iv.atives. The free liydroxyaposafranone. 
although apparently erysfallitie, furni>heil extn-iti«dy bidly agreeim' 
rcsult> on analysis ^ various speciiiions gave i’ wo d — 7;> (h 11 -r: pi'., 
■trlnlit C„il,,().X,, n-iiniivs C - n, H..1-J ,.^.,, 1 . [t thus a]!. 

pe;ued very urmhifiil wlu-ilier the siibs!;Mii '0 railly possossvil the 
formula that Im] been ti-sigiitsl to it. [iotb Nietzki aiul Jauben 
found that tlieir iirodiicis were nearly insolufile in thu usual solvent-, 
although loadily clissolve.l by alkalis, and as Ihu -substaiu'e does no! 
melt on heating, control of [un ity is dillicult. 

Eventually the following inetlio.l of jnirilieation was fonini to give 
satisfactory results. Five giums of liydioxyapos.if, anone. as nhl niml 
by decomposition of its crystallised sodiiuu salt, wore dissolvoii to lun 
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overnight. The cry.stals after collection and washing with alcohol 
were well boiled with water, collected, washed, and dried at 120" : 
0-3000 gave 0-5407 CO,, and 0-0767 II^O. 0- 75-0 ; H = 4-3, 
rerjuires V~75'0 ; H ^4-2 per cent. 

That the result is not due to an accidental balancing of impurities 
was shown by a separate experiment, iu which 1 gram of hydrovy- 
npo.safranone (prepared from ils sodium salt) w-as di.ssolved in 
1(1 gram.s of phenol, and, whilo hot, treated with 20 c.c. of alcohol. 
.A crop (d) of crystahs wa.s obtained, which was washed ami dried in 
tlie usual manner. The phenolic-alcoholic llltratc furni.shed a .second 
crop (/i) by treatment with alcoliol and boiling water ; this crop was 
also wa.slied and dried at 110—115-’. Tloth crops had the appearance 
of pure substaiice.s, crystallising in leatlets with a .-plendid n.etallic 
ic-llt-x, but whilst crop d gave (1^71-4-2, 11 = 4-35 on analvsis. crop /} 
gave (.= i2 61, l[ = 4-40 per cent. It i.s* thus eviflenl tliat the 
uuknown imimrily accumulates in the mother lirpior. Tlie properties 
of liydroxytiposalriinone .-u-e Ihcsc recorded bv Xi' tzki .iml Otto, 
Jaiilici t, and Ki.si her attd [lopji. 

.lct'0/f /lerirottre. — llytli-o.\\;ii.osati-anoiie. pref-ai-ed bv .laubf-rt'.s 
[ucthod, was boiled for two Itooi.s with four tiim.-s its weight of acetic 
aiihyilride. (hi pouring tho product info hot water, the acetyl 
derivative separated iiiuiiediately in a beaut ifiiily i-ryst.illino condition, 
as slated by h'ischcr timl llcpp (/,V»-.. I’.inT, 30, lUI | : 

Ii-2i'il5 gave l.'i (I c.c. , at 1',' atnl T''ai nun. N-s.'S-ii. 

0 ,,ll.,tt,X, i-cijuiti-s .V : s 5 cent. 

Tile specimen m.-he.| at -.'71 (-ui.-oi-r.. faiily rapid h.-.itiriL'i and 

|""i-d vigorously, l-'isi-h. r ar.d llcpp give gil'i- -Jos tor ilietr 

product. which was obtaiiied i-videntlv from livdroxv apo-afr.ii.or.e 
lii-cparcd fi-()t)l safraliine. 

Hyiliovjaposalrat.one was also piep.ued iu- the na-tiiod given 
by N'let'ki and ihio, and a.-eiyhiied i the ohserved nailing point 
ill libs ca-e was -J71 i,uln-iu-r. i. and no depre-ssioli was on-.ei,VCsi on 
iiii.viiig tile specimens. 

li.e sliglit dillecnre in (he nielting' point from that given b\ 
Hscl.cl aiiil llepp is to li,. M-crilied to dilT. lelae in rate of l.o.llilig, 
h Ii.' b.ilii isw.irniid Very rapnliv. docomp silion i- avoi led. and 
111 ' 111 - Wav results as high as JT.'i li.ive lieen leeor.lod. 

ll I 1 - 11 ..U 11 S to e.xaaiiiio I’.arbi, r aid Sisiev's s\jstlie-is o! piioi.o- 
■sfl itill.c lidiii -J : I -dianuno liphenvlamino and ai.iiii.o. lb,-. 
3-uhnr- p(,. nil, lug, a--iino that when nvicto .inuinne 

' CM li.-. d togollu-r wilii aiuiii.e. one lu.bra ule of o.n-ii ooii j'..i.ont 
I'l'staci (ogdlu-r an anunodiny.liopln 11117 , 1110 , which ilicn mdoigoes 



HEWITT, NEWMAX, AND WINMILL : 


r,82 

further condensation with the other molecule of aniline in the 
following manner ; 

(4) + O, = 

2H,0 + 

It is most unliholy that such an aininodihydrophenazine would do 
otherwise than oxidise immediately to the aminophenazine melting 
at 2(i5^ described hy'O. Fischer and K. Hepp (Ber., 1889, 22 , 357 ; 
1896, 29, 1875), and further e.xamined by Nietzki and O. Bam 
[Ber.. 1895. 28, 2976, 2979). The solution of 2 : 4'-diarainodiphenyl- 
amine used by Barbier and Sisley was prepared by the reduction of 
2 -nitro- 4 '-amiuodiphenylamine, which had in turn been obtained by 
the corulen 5 ,ation of o-cliloronitrobenzeno with ;)-phenylenediamine. An 
admixture of the 4 ; 4'-derivative with the 2 ; i'-coinpound in such a 
preparation is not merely possible, but even probable. o-Chloronitrc- 
benzene, if prepared from chlorobenzene by nitration, is most (lifficiilt 
to separate from tlie para-i.somcride, and even .supposing that a pure 
specimen obtaiiied from o-uitroaniline were employed, the elimination 
of a molecule of ammonia from two molecules of p-phenylenediamine 
with production of 4 ; 4'-diaminodiplionylamine is not unlikely 
at 200". 

In order to repeat the syntliesi.s effected -by Brrbier and Sisley 
with materials of undeniable [unity, the .solutions of the 2 : 4'- and 
4 : i'-diaminodiphenylamines wer(! prepared by reduction of the 
corresponding dinitro-compounds. The latter .sulrstaiicc.s were fir.st 
prepared by Witt by the nitration of crude nitrosoiliphenylamine 
(7?rr., 1878, 11, 758), and sub.’^erjuently’ examined by' Lellmanu [Btr., 
1882, 15 , 828), the constitution of the 2 : -t'-derivative beingTitially 
settled by Tsietzld and Baur (/nc. cit.). Since any possible isomeiic 
admixture had to he rigidly giiardeil again.st, the nece.s.sary dinitro 
compounds were prepared by the condensation of o- and p-bromonitro- 
benzene respectively with ^cuitroaniline in the presence of potassitiiii 
carbonate, cuprous iotli'lc being u.sotl as catalyst (frma Goldberg, 
D.K. P. 185663). 

2 : i’ - D i uiirodipheyvjJaminet obtained in this way from p-nitroanilirte 
and o-bromonitrobcijzcne (prepared from o-nitroanilino by tlif 
Sandmeyer reaction) by heating at 195 — 200 for about one hour, 
melted, after two ciy.stallisations from glaci.al acetic acid, at 218 
(uncorr.); IVitt gives 21 1-5" and Lcllmami219 — 220’. The yield ul 
the etude product was ncaily tlicorctical ; 

0'1152 gave 16'3 c.c. at 17 ' and 751 mm. X s. IG'3. 
t.Y.IhjtljX'., requires N-- IS‘2 per rent. 
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^'■Dmiirodiphtnylamim'vrA^ prepared by heating the necessary 
materials for one hour at 210 — 220”; after repeated recry.stallisation 
from glacial acetic acid the substance melted at 213” (uncorr.) ; Witt 
gives 214° and Tiellmann 216” : 

0‘1 164 gave 16 ‘3 c.c. Nj at 17” and 754 mm. N — 16'1. 

requires N = 16-2 per cent. 

OxArlalion of 4 : \'-Diaminodip?t.enylamim loyel}i€,r with Anilinn. 

Two grams of 4 : 4'-<linitrodiphenylamine and 30 c.c, of glacial 
aretic acid were heated to about 100”, and zinc dust added until all 
colour was discharged. After removal of excess of zinc dust, the 
solution was diluted to about 100 c.c. with water, and in succession 
0'7() gram of aniline and 2*3 grams of potassium dichromate dissolved 
]Q 25 c.c. of water wore ad<led. Successive iiidamine and .safianine 
formatiou were observed ; the colouring matter was isolated, and 
showed the colour reactions of phonosafranine. For purposes of 
c'onli’ol the platinichloride was prepare<l and analyse<l ; 

0 1340 gave 0-0206 Pt. Pt--- l'J-8. 

A\),.PlCI... requires Pt - l'j*H per cent. 

i)xi<}alion of 2 V '<IliininO'it}ih*.yiyhiiiii,(>> to'jeih^r xoith AiXiUne. 

Four grams of 2 : 4'*diQitro»iiphenyI:nuino clissolvod in vSO c.c. of 
acetic acid were reduced with zinc dust, the solution diluted, 
ariilinc (I'j gram) and potassium «lichroiuate (40 grams) 
siiecessively added. No indamine f<*nnauon could he olverved. and 
;in expciiment in which the aniline was omitted followed exactlv the 
same cour.'G as wlion this base w.\s present. Tlie colouring matter 
pnduct'tl was dissolved as f:ir txs possible, salted out* the hydrochloride 
(kcoiup- M'd by animr.ni:i (the ^ub.vtamv is undoubtclly u weak base and 
([uile from a powerfully i»asic .safianine). and crystallised, lirsr 

tfoiu a mixture of benzene and alcohol, thou from a(pie«'us lilcohol. 
lilt? resulting d.irk bix)\vn sub>tanee w;i.s fro«‘ from halogen and proved 
tv he aininophona/.ine, for it inellod at 26,'» — gtbs • funcorr.) ; it 
>aMiiji(‘d easily, and tho nitrogen estimation is ejuite incompatible 
'virli any other sub.slanee whicli could be formed in the reaction : 

'‘■•iDlT gave IS lt c.c. N . at- 17 and 773 tmn. N - 212. 

,N, rotjnires N =2r5 per cent. 

h diniild iif noted that in working up tiu* provluct of the oxi.hnion. 
^'Hti v.str.aet as well .as the rc'-iilue was tre.xtcd witli coi.cenxrated 
iUihf'cliloru' aci'l, but in no 4'a.so c<'u!d the IduercactKui vt'U* to an .‘uid 
'' t I'f a iirai^no be detoctcil. 
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In conclusion we wish to tender our best thanks to Mr. Zilz of the 
Badische (lo., who very kindly procured for us a fine specimen of 
phenosafianine ; and to the Government Grant Uommitteo of the 
Royal Society for .a grant by which a great part of the expense of the 
investigation has boon defrayed. 

East Londijn Coli-ege. 


^SX.X.~■Cu^n^t'nso.ti•^ns C/f(/whf/»lyins\ Part J. 

CoiK^f-n^vU'oii Pro(ii(i.(s from Aulsuldchydecfjano^ 
^i/di’in if ltd Cuiiiarroddi-hijdrcijiinohydriii. 

By J{AJtil.TO.\ Mf CoMP.iE ami Kthei. Pakky, M.Sf. (Priehtlny 
Ikeipeaivli Sfbalnr of the University of Birojingbaiu). 

By saturating a solution of bcnzalUehydfoyanohyilnn in absoliik- 
etbcr Tvith hydrogen eiiIoii<le, Minovici (/>r,, 16D0, 32, 220f.i] 
obtained a yellow compoiind of the formula 

2CV,Hi-CH(Olf)*<'X==C,.l*^./)X..+ if.p. 

He found that the siib.-taiice was not hydrolysed by healing citbci 
with potassium hydroxiilo or wiUi l»y<lroc|ilorlc ;n id, and siiggesth-l 
that it might have tiie f'on>titiiUi)n 

hut stcated that the Jeactions of tho coinjioMnd wm.* not compatible 
witJi tliis foniiiila. 

Japp and Knov (Trans., lUk.) 87, 7*>1) sIio\v(>d that liiis compound 
was identical with a substance whiclj dapp and .Miller (T/'.ijjs., ISi'i", 
51, 29) obtained, along witli other piovlucts, by di>so)vi/ig btui?:i] 
in alcohol, addling a considerable excess (»f anhyduiUs hydrocyaiiik 
acid, and s.itur.itiiig il»e (itjuid with hydrogeu clilorido. 

Tile reactions of tlie coiupouinl led Japp and Knox to rogaivl i! as 
S-keto-d : D-diphenyl-3 : 4-dihydro-l : -l-diazinc, formed accor-ling to 
tlio scheme: 

CX-CllPI, -un +011 ■(.'HPIrOX ll ,,0 ! il. 

In the same paper, Min iviei describe': ilie efFect of patuiafmg 
a solution oi anisaldLdivdccvanohvdrin in ab.-oluto ^‘tber niili 
hydrfigeri cbJoiiJe. j!y liiis nn.-ans lie obtained a ct.>mp'iuiid nicliing 
at 14,5-', and nis anaiyses agieeil with the foi iiiula U,- ! I , OjN. U i> 
seen that ’nis com]>oun(l tliJFors from tiie corresponding lionzabK'bydc- 
cyanohydriri deiivativo in iliai it contains only ono atom of uitiogcu. 
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Further, it cannot be hydi’olysed by heating ^either with potassium 
hydroxide or with hydrochloric acid. Miuovici suggc.stcJ as a 
possible constitution for this compound : 

CH3-O*CaH^-CH(CN)*CO-0gH/O'0ll3, 


but he admitted tliat the properties are scarcely in harmony with 
cuc-h a formula. 


This striking ditYerence between the behavionr.s of ben/^aldoliyde- 
<yanohydrin and anisaldehydecyanoaydrin when subiected to the 
:i.(.‘tion of dehydrating agents led ns to investigate tlic matter more 
fully. 

We found that, unless the hydrogen chloride was absolutely dry, 
p-iuethoxymandelumide, Clt 3 ‘U*C,j!I_,*CH( 01 l)*CU'NU. 3 , ui. p. 101"’, 
was formed. 

In the experiment, as conducted by Minovici, no particular 
precautions were taken to purify tlie cyanohydrin from any admixed 
aldehyde. On repeating his expeiimont wo obtained a small amount 
of a white solid melting at l ib'-'. In order to obtain a better yield, 
pure anisaldeliydecyatiobydriii wa.s dis.-^olved in absolute ether and the 
solution saturated with hydrogen tdiloride. I'nder fhc>e coiuUtions. a 
mixture of two substances wa.s obtained. About one <]niiter of the 
mi.xtui'c consisted of a yedlow, crystalline substance, wiiiclt coiAainei) 
no chlorine and melted at 15'>'. 'riie re.'t of the mixture consisted] of 
a siihstanre which molted at t'-d'' and contained chlorine. No trace 
of tlie wliite s<did mehing at 145 was i.ow louiul. 

At the <*onipo\n d im Iting at lb'.-' wa> cou.'id* red to be merely 
a [luror form of llie compound which Minovici tb.sciii'ed as being 
foniicd iu this reaction. 'I'lii- appeared imp« (djaldt*, liowever, .-eeing 
lint we were no\v dealing witli a yellow >ub.stancc crystallising 
in needles, whereas M inoviei describes Ins s\ih>tatice as < i V'tallising 
inuliite, tilt lo:illet.<. (.>1 tlie <niiip.oun<l melting at lb' was 

obtained by using impure ani>a!debydecy,iiiidiv»lriti, aiid w.i' puoved 
to be 1’ : b-di />methoxydij'l:enylo.\azole. A determination of the 
melting p)oint of a mixture (d the two sub'.tancos proved con’clusively 
tluit llicv were nut i<lenlical. Curiously enough. '_*:bdi-;'-mellio.xy- 


'hpl u'liyloxa/.oie. 


N-“ra,.npCMei ^ 


was 01 igiually described bv Miiioviid liiiiisclf l>’."h 29. L’l'"'). 

Analysts of tills .substance (m. p. l.'ui ) agree with the lU'becular 
formula C.^Kj^O^Nh We iiUeud to investigate its .structure more 

fully, 

The in.ujor part of the sdid preeipitate 1 when dry hviliogen 
tliiui ide acts on .‘int&ildehydecyanohydrin consisted ».>f a solid nudting 
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at 2235 This subst*nce proved to be a hydrochloride, which, on 
heatiiif!, lost hydrogen chloride and yielded the free base ; this was 
found to be Z-Iir.to-i-.i^i-'^meAoxydipUnyl-'i-A-iWiiidro-i : t-diorme, 
„ „sC(C,|liVO.\Ie)-CO^j^y . Tifords, the compound formed is 

"<OUXXC,n4-OMe)^ ’ . . , . j 

the ditnetha.vy-dcrivntive of the base which Jlmovlci obtained on 
dehydrating benzaldchydecyiinobydrin. It yields a picrate, whicli 
crystallises from glacial acetic acid with two moWeules of the 

solvent. r- f j 

On sub]<*oting (unnamaldeliydecyaiiohyiliin to the Action nl diy 
hydro.'™ chloride, 3-fo«i-2 : i-distyryl-'^ : i-dihydro-l ■. i-diazine n- 
bulte.Uhecou.ieiisaiion taking place in e.tactly the same way as was 
the case with hcnzaldeliydccyanohydrin. 

Exteuim extal. 

P.-ej^unnioK of AuUaJdehydeojaiiohyilrin. 

Ori'nnallv, anUaMebyilocyADolivihin prepared according to t)ic 
method lieseribetl by Kuorr {Bei\, 1904, 37, 3173). As, ]io\vever, it 
was piuticularh- de.drablc tliat the oy.tnoliydriii should be pure, and 
e.-jpecially that it should be entirely free from any admixed aldehyde, 
the process wa.-< considerably modilied as follow.^. 

Thirty grams of powdered potassium cyanide (90 — 100 per cent.) 
and 33 grams of hydrwddoric acid (sp. gj-. M3r>) were added Alter- 
nately ill small quaniilie.s at a time to 00 grams of aui.SiiKiehyJrf 
placed iu a freezing mixture. During the reaction tlio temporafiire 
was not allowed to rise above lO . At the end of die addition, the 
mixture was extracted 'vidi ether, any unchauged aldehyde u':i> 
removcii by sluikiug the ethereal solution with a >atiiiMlei] solution 
of sodium hydrogen sulphite, and tlie vlrioil otlieical cxtiwct Wikj; 
.evanorated. Tim crude cy;un.iiiydrin was hually reciystallii-ed from a 
mixture of benze/ie and light petroleum. Tlie pure product lueltvd 
At, 67^. . 

Action oj Jh/Jrogen C/donde on Anisaldehydecyanoh^drid. 

A.s has beeu exolaincfl in the introduetion, Minovici (foe. ciV.). liy 
the action ot hydj-ogeu chloride on aiiisahlcdiyflccyanohydriu, olaaiued 
a comoound melting at li'f\ ami corrc.sponding with the foniiui.i 
C^H.AN- In carrying out the conden.''Ation, however, MiiKniii 
took no precautioii.s to ’free the cyanohy<lriu from any adniixcd 
aldehyde. We repeated tlie experiment exactly as Minovici li.nl 
described it, anil obtained, as he did, a compound uitdting at 14 ' . 
We suspected jthat tlii.< sulMtaiu-e wa.-^ 2 : 5 di /Miiftrioxydii'liciivi 
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oxazole, and confirmed our suspicions by preparing a specimen of the 
oxazole according to the method described by its discoverer (Minovici, 
Jkr., 1896, 29, 2100). Mixed melting points were taken, employing 
the free base and also the hydrochloride; the latter was prepaVed in 
diy acetic acid solution, and melted at 195'^. These experiments 
allowed that the substance (ra. p. 145’’) obtained by Minovici by the 
action of hydrogen chloride on anisaldehydecyanohydrin was identical 
with 2 : S-di'/j-methoxydiphenyloxazole. The cause of its forma- 
tion was the presence of unaltered amsaldeliy<lo mixed with the 
cyinohydrin. 

Having satisGed ourselves on this point, wo next proceeded to the 
investigation of the action of hy^lrogen chloride on pure anisaldehydc' 
(yauohydriu to see if it differed in any respects from the action on 
benzaldehydecyanohydrin. 

About 250 c.c. of absolute ether were saturated with dry hydrogen 
chloride, and to this ethereal solution, cooled in a freezing mixture, 
were added 10 grams of anisaldehylocyanohydrin. (ireat care was 
exercised to keep both the ether and tlic hydrogen chloride ab^jo- 
Iiitely dry. In the presence of uioi.sture, y^-metboxyinandelamide 
(ill. p. 16\'^) (Tiemano, Her., 1881, 14, 1976) was formed. The cyano- 
liyiii'in dissolved, the solution becoming turbi<l after a .‘‘hort time, and 
iinally a white .solid was deposited. Tlie mixture \<*as allowed to 
stand overnight, tlie solid wa.s collected, washe-1 with ether, and kept 
on ii porous plate until no more hydrogen chloride was present. The 
Pui.)^tanco so obtained \va.s a, white i»owder, which tuine<l pink on 
ixposuie to the air, and had a mtdting point varying fiom to 

132 ‘, Tills powder ^vas found to he a mixture of two substances, 
ivljicli were separated by means of methyl alcohol. The mixture was 
dis.'olvcd in the least pos^^ble quantity of this -olvent, and, ufter 
?omc time, pale yellow needles separated. On recrystallisatiou from 
ilu; same solvent, this .substance was obtained with a. nu-hing point 
of 156 b It contained nitrogen, hut no halogen. It exhibited no 
liiisic jiioperties, for all attempts to prepare a bydrochlorido or a 
j'loiau* proved nn.succcsstul. The compound is very soluble in methyl 
alcohol, ethyl alcohol, acetic aci*l, or ethyd acetate : 

O ldiiU gave O'3 j 50 t.H), and f>-0618 (J = 7l'o ; H ..= 5-0. 

‘' loOS ,, G-.S c.c. X., (m<»i'‘() al 12 and 750 mm. N 

roipiires C= 71-7 ; M -5-2 ; X' ^5 2 per <vnt, 
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'^-ICeto ‘2 • : i-di/iydro-\ : A-dlazine, 

.,^C(C„U/OMe)-CO^ 


On concentrating tho mother liquors after the separation of the 
lii'st coitifiouna, or, better still, by saturating those mother luiuori 
with hydrogen chloride, a substance was obtained containing chlorine 
and niti'Oiren. This substance, which is tho hydrochloride of 3-keto- 
2 ; 5-di-yJ-n-iethoNydiphenyl-3 : 4-dihydro I : 4-diazLne, was crystallised 
from alcohol saturated with hydrogen cliloinde, and separated in pah 
yellow, hat, glistening plates melting at 223 ’. When heated to 150’, 
liydrogeu chloride was evolved, and the substauco lo.st its orystalUne 
appearance. The free base thus obtained was fairly soluble in 
benzene or methyl alcjxdiol, sparingly so in et-hyl alcohol or acetour, 
and practicaKy insoluble in cliloroform or carbon tetrachloride, 
After being recrvstalHsed from benzene, it melted at 217'’ ; 

OT390 gave 0 :bj02 CO.^ and 0-1300 H,d>. C = 70'1G ; H = 5-57. 

O'lOSl >, 15-0 c.c. No (moi.st) at 16-^ and 738 mm, N'«0-1. 

L’j,.l{i,.t\No requires C==70'l ; H^5-2; N'^0-1 percent. 

Tho hf/d/'ocUori'lt of this base was obtair.eil directly ftom unis- 
aldehydeeyanohydrin. Afrci' i ecry.stallis.if ion from uiethyl alcohol 
satvirateJ witii liydrogen chloride, it nuduMl and decomposed at 223 , 
Tiie salt was not slal)le in air, and lost bydrogoti ebituide even wboi; 
placet! in a vacuum dcsiet-atof. This fact accounts for tho chloiiiitt 
estimitions bAng always low and the values for nitrogen high ; 

0‘1677 gave O’UdSo Aiit.'L Cl — 

O'lo-lS 1T3 c.c. X., t^moisL) at 10 and 718 nuu. N* =8'32. 

Cjj;1Ij-<.).XT '] rexjuires Cl — It* 3 ; X 813 per cent. 

The piemte, C, -Tu a quantity of tSu- 

ba:«e dissolved in a small quantity h<it glacial acetic avid tia 
theoretical qvrmtity of picric acid, likewise «lissolveil iu acetic aLi l, 
was added, (dn (he addition cd the picric acid, a distinct colour cluinve 
was observed. As, however, no imnicdi.ate precipitation took pfuv. 
the solution was heated on the water-balh for about half an hour 
On cooling, large, well deliJied ciysi ils Ivlouging to Ihu hc.xagunal 
system \vi a deqx ited from the liquid. T'he.s** crvslal.s wore bi ix'hT 
yellow in colour witii a green lluore>ccnce. Tim sviiistance was ic 
ciysialiised from glacial .icetic acid, and thou melted at 131 It con- 
tained two molecules of acetic acid of ci-ystalUsation, which ;ue 
expelled at yO'' : 

O-lGhlgave 18'2 c.c. X., (moist) at 1 1 ' and 738 mm. X- 10'7b. 

O'-fOi: fo.st 0-0000. boss- ls-;!(i. 

20.^11^0. requires. X lO'Go ; 2C.,U,U., 18'2b per cent. 
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The picrate freed from acetic acid melted at 183° : 

0'1898 gave 2T4 c.c. Ng (moist) at 13° and 702 mm. N = 13'18. 
Co^HigOioNr, requires N = 13*03 per cent. 


A clion of Jlydrogen Chloride onCinnaiiialdehydecyaaohydriti. Preparation 
of ^-Keto-2 : O'distyryl-o : \-dihydro-\ : A-diazine, 

„^c(CH:onPh)-(’()^ 

^cu:c(on:cHPh)^ 

The cinnamaldeliydecyanohydrin required for these experiments 
was prepared according to the method described by Fittig {Annalen, 
1809, 299, 11). 

About 200 c.c. of absolute other wore saturated witli dry hj'drogen 
chloride and cooled in a freezing mixture, 'ten grum^ of cinnam- 
nidchydecyauoiiydrin wei*e then added. The cy.anohydrin dissolved in 
the ether, giving a yellowish-red solution. After about three minutes, 
the solution became turbid and crystals were deposited. After keeping 
the solution overnight, tlie crystals were collected and preserved on a 
porous plate until they were free from e.\cessof liy<lrogen chloride. In 
ciUTviug out this condeusatiou, it was found iliai a purer product was 
obtained by saturating the other with liydrogen chloride before the • 
addition of the cyanohydrin than by saturating an ethereal solution 
ot the cyanohydrin. Further, tiie more dilute the >olulion of the 
cvaiioliydriii is, tile bettor is the )ield and the purer is the product 
obtained. When concent rateil solutivus were einplo\ed, a certain 
uuoiint of tar was always formed. 

I'lie condensation product w:i> recrystallised from tise smallest 
p 0 ‘>il.ile (jiiiuuiiy of methylated spirit or metliyl .alcoiiol. 'I'h.- mother 
llquoiN were saturated with liydrogeu chloride, wliena further yield of 


ihc sulistaiicc was obtained. Tin,* t-oiiipound w;«s then hoatod with 
.iiiUiial chaiaaial in met hyl-alcoliolic solution, and [Uccipitated by 
sduiating the suluticUi wilh hydrogen chloride. On' further recrystal- 
fiDUi all-oili)! ^atllI•ated from hydrogen chloride, the .>ui)>i;uice 
w;i> i'(.iiiid to melt at . It wa> evidently tlie hydrochloride of a 
ill*-- e.Mieim lv .sc'lubh* in alcohi-l. and >in-i!ar to the one oluunOil from 


;ii.i,'ahieliyileey:inoliy‘lrin. On heating for ui.oat two hours to loi.b. the 
livarogcn eiiloride \va.< expelled and tlie free b.i-e wa> ubtaiiu-d .ind 
'v;k> rr\ 't;illi>i.'d ironi ai-et. )?!,■. 


'1 : O-i ijjtyryl-'A : i-di^/p iru-} : i-dinziHe is much brighter in 
' 0 :oui tli.ui tin* eoi re>poriding haM* obtaintsl from ;un>a]deiivdo- 
<}' uiiihydii 11 , It. is very .''oluble in chleroforni. acetone. an>l et Itvl or 

li'ethyl ;ile()!iols ; 


b l-Hs u CO., and n-iid'Jn II A). ( 7',' b ; II -- b 7. 

bbiM' ,, i;i-7 (.-.r. N., (moist ) ;a I I and 7 IS nitii. N '.‘-ll. 

‘ . 11 ),d • rcipiires C Su-l» ; I1 b’3 ; N b per eeiit. 

V"l,. M V. 
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The hydrochloride, C2(,Hj...ON‘ 2,H;C1, was obtained directly by the con- 
densation of ciunamaldehydecyanohydrin. After recrystallisation 
from methyl alcohol, it melted and decomposed at 259°. This hydro- 
chloride readily combines with bromine in glacial acetic acid solution : 

0-1212 gave 0 0475 AgCL Cl = lO'oS. 

iC'.juires Cl — lO'Sd per cent, 

Tetmhromvh, — Tito base was dissolved in chloroform 

(in which it is easily soluble), and the theoretical t^aantity of bromine, 
likewise dissolved in chloroform, was added. The solution became 
colourless, and ilie tetrabrouiide crysttiUised out on staudiug. It was 
recrystallioed from a miiiture of methyl alcohol and water, and melted 
at 183° 

Chemical D£rAivrMENr, 

UXIVEUSIIY or BtKMINCJilAM. 


fiXX\ 1 . — TIw Miscihlliftj of Solids. 

By Ernest Vanstone, B.Sc. (W'ales) ("Isaac Roberts” Research 
Scholar). 

It is well known that the phenomenon of miscibility, as shown 
by the formation of mixed crystals, is of very frequent occurrence 
among the elements, whereas, at the present time, comparativelv 
few inorganic or organic compounds are known to be miiciblc 
in the solid state. The work of Garclli and his collaborators has 
given us the rule "that the degree of miscibility grows as the 
chemical relationship between the substances becomes closer.” 

Nernst {Theortti^clic C/itinie, p. 132) states that this rule lie? 
hidden in buried fo\nKUuions. whilst Bruni {Fisfe hisunycn uh.I 
Isomor'phinfiius, p. iS) says: "The cau.se of tins greater inclination 
of the elements to give solid solutions is to be sought in the often 
studied inhuence of tempirature.” 

.Giuni also has shown that ini.xod crystals can be formed iu 
three ways, namely, (1) Condensation from the mixed vapours; 
(2) crystallisation from the fused mixture; and (3) crystallisatiou 
from solution iu a couitifon solvent, fn each of these, wc are 
dealing w-ith separation from a honiogcucous medium. 

The conditions for miscilnlity among compounds are as follows: 
(1) A close relationship in chemical constitution; (2) similarity lu 
crystalline iofm; (3) iieariy equal iiiulecular volumes. 

No explanation of miscibility has hitherto beeu suggested. Ihe 
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theory of Barlow, and Pope, however, contains the following 
statement: "For an element to be isomorphously replaceable by 
another, their spheres of influence must be much more nearly of 
the same magnitude than if they are merely to possess the same 
valency ’’ (Trans., 1906, 89, 1725). 

This idea is capable of development, and can be applied to the 
c^uestion of miscibility, as the domains of the molecules concerned 
constitute a very important factor. 

The explanation now suggested may he stated as follows : The 
greatest degree of miscibility will be shown by two compounds 
xchtn their assemblages of spheres of atomic influence possess 
similar marshalling and are capable of being partitioned into units 
possessing almost equal volumes, the volumes of tht units being 
the molecular domains. The phenomenon of miscibility among 
the elements will first be considered. 

Barlow and Pope have shown in their discussion of the crystal- 
line forms of the elements (Trans., 1907, 91, 1158) that the 
marshalling of the spheres of influence or the forms of molecules 
of the elements in the solid state are in very many, cases the same. 
We need therefore consider only the magnitudes of the spheres of 
atomic influence, A comparison of the atomic volumes, and a 
knowledge of the valency values, afford information as to the 
relative sizes of these spheres. In the periodic* curve of atomic 
volumes, most of the elements mentioned are found in the neigh- 
bourhood of the minima, and the minima occur at points of 
iifjpro.ximately equal atomic volumes. Thus the atomic volumes 
of tlic elements do not in general differ very widely from one 
■another. 

Geueialiy speaking, then, the conditions for miscibility are 
satisliod in the case of the elements. 

Ij.xperimental evidence is obtained from the freezing-point curves 
of p:iir.- ot oleiiicnt.i. In talilc I (p.ige 5j2), pairs of oieineuts are 
aiKiiiged ill the same horizontal row. The freezing-point curve 
for . each is cominiious. and wc conclude that the elements are 
tiiiscible ill all ]>ruportions. 

Tla- elciuciits in Ibc s.imc horizontal loV in table I eiv.-tal- 
h« 111 Iiic .-aiJio xy.-U'iu, ami, as is shown, iiavc luariv equal 
atomic vuluuic,-. A third important factor is the corrcspondeiice 
m valency values. The condilioii lor miscibility among the 
may be slatcil as lollowjj; 

fwo elements will show tlic greatest degree of miscibility when 
t possess sjilieres of atomic inlluenee of nearlv the same volume, 
laoviilej they crystallise in tlic same system. ' 

clctiieiits in the .same horizontal row of tabic 11 form two 
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Table I. 


Elemeut. 

Atomic volmut*. 

Valcnoj'. 

Eleineut. 

Atomic volume. 

Valency 

Cl 

26-5 

1 

.. . Or 

26*7 

1 

Br 

20-7 

1 

.. .. 

25-5 

1 

H 

ir>-4a 

]t>-23 



16-4 to 18'5 

2 


16-4 to IS ii 

0 

To 

20 •! 

2 

On 

7-1 

1 or 2 ... 

IM 

9-3 

2 or 4 

On 

7-1 

1 or 2 ... 

Vt 

9'0 

2 or 4 

As 

10-2 

1 

All 

10-2 

1 or 3 

As 

10-2 

1 

l\l 

l*-3 

2 or 4 

Au 

10-2 

ii>v3 ... 

Ft 

9-0 

2 or i 

An 

10-2 

1 or 3 ... 

:.... Pd 

9-3 

2 or 4 


13-8 

<> 

Cd 

12’8 

2 

C.l 

12-S 

') 

Hg 

14-(j 

1 01-2 

Hg 

14 0 

2 

Sii 

lt>-2 

2 or 4 

Sb 

is-0 

3 

.... Oi 

21 ‘2 

3 

Ff 

7 '2 

2 or 3 ... 

Cr 

■•5 

2 or 3 

Fe 

7 ‘2 

2 or 3 ... 

Mu 

7-3 

2 or 4 

Ff.> 

7*2 

2 or 3 ... 

Co 

0-9 

2 or 4 

F« 

7 2 

2 or 3 ... 

Ni 

0-0 

2 or 1 

F,' 

7-2 

2 or 3 .- 

Pt 

9-0 

2 or 4 

Mn 

7*3 

2 or 1 . . 

Cu 

71 

2 or 4 

Mii 

7*J 

2 or 1 ... 

CV 

G-9 

2 or •! 

.Mil 

7*3 

'2 or 4 ... 

XL 

6-0 

2 or 4 

Co 


2 or 4 ... 

Ni 

6-6 

2 or 4 


series of mixed crystals. The freezing-point ctirvc is characterised 
by a single cntecfic point, and on cither .side of it, solid solutions 


exist. Tlie degree of iniseibility is now lower than that of tlic 


elements 

in table 1. 

T.-VliLE 

II. 



Kleineiif. 

P 

Atoiiiic volume. 
14-7 ttliitc 

VaUuuy. 

Kicuiciii. 

Atomic volume, 
ir.-la 



U'-S n-d 

3 

... S 

10-28 

.. 

Pu 

7-1 

1 or 2 

... Zu 

9-1 

■, 

Cu 

71 

1 or 2 

... Kc 

7-1 

■> ■' 

Cu 

71 

1 or 2 

... Co 

0 -y 

•2 nl 1 

C« 

:•] 

1 or 2 

... Xi 

0‘6 


Cu 

7-1 

1 .11 2 

- A- 

10-0 

\ 

Cn • 

7-1 

1 or 2 

... An 

1') 2 



I'VO 

1 

... Zn 

9-1 


T1 

17-2 

1 or 3 .... 

.. Pn 

13-1 

■ 


A st -tiy of this table again shows that correspondence in .lioijA 
volumes and also in valency values are the determining fa, ton. 
ihe differences between the atomic volumes aie now greater tii.m 
they were in table 1. It must be pointed out that tlic ervstn) 
forms of compounds liave, up to the present time, not bc'ii 
sufficiently investigated for the proper v.ilenev value.s to lu 
■assigned to the elements, lienee t-lic use of more than one iiiur.ixr 
’.n the tables. The elements in tal.le ITT do not form loixf! 
crystals, the freezing-point curve has a single cuteetie point. 
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Table 

Element. Atomic volume. Valency. 

III. 

Element. 

Atomic volume. 

Valency. 

Cu 

7-1 

1 or 2 

... Bi 

21 '2 


Tg 

10-2 

1 

.... Pb 

18-1 

2 or 4 

An 

10 2 

1 or 3 

.... Tl 

17-2 

1 or 3 

Au 

10-2 

1 or 3 

. .. Ni 

OM) 

2 

Zii 

9-2 

•> 

.... CM 

12-8 

2 

PI. 

i-sa 

•j 

.... SI. 

18'0 

y 

c.l 

12-S 

2 

.... Tl 

17-2 

1 Of 3 

Xa 

23-0 

1 

.... K 

Id-O 

1 

Thu 

difl'erences in 

atomic volumes now 

arc very much 

greater 


with tlic single exception of lead and antimony. In this case the 
two elements have not the same arrangement of the atoms in their 
VL'spcctive molecules, as lead crystallises in the cubic system and 
antimony in the hc.xagonat 

The MheihUity of Cow pouiul^.- The notion of marshalling now 
h('cnmcs more prominent, as wc are dealing with different atoms, 
(ir .spheres of ditTcrent niagniludes, and the form of the molecule 
depends <m the mode in which rlieso are marshalled. .Similarity 
in niai'slialling is indicated by a close relation between the struc- 
tural formula: of tlic compounds, and by correspondence in 
(,'i'vstallino foini. The following table contains in the same 
horiz.oiilal row pairs of compounds which are miscible in all 
proportions : 

Taulv. IV. 


(.'utCpi-llllii. 




in V'd. ii. y 


Aiithivi' t Ilf. (',,11.,, 

( 11 , 

C:i!ii|'l;or, <'..11,4 

( () 

fj.Jb 

<;npii:rHTO.,H ... , 
I'liro 

M it i • :uiLy>lri<lo, 0 

Cltn O 

(V{l,.TO..ll ... 

DlixiiZyl, . ... 

i'iuoirii,-. rH.d'’li.. 

Xl’llhXPh 


p).. ' Vlb 

‘ i'll-, 

P..-nit'..], <\U.4 ■ 

c, 

;»-Di! iotn<>l>fn/i'ii,', 

/9-P!i- iiv!j'i.ij'icH)ii‘ m-id, 

rH„Picrii M\v,H 

'rn-/<u 

CH/rCi 

Klrjiil'i.’ Aoi'i. r.-JI TO II . . 

Stiliuiif, (’HPlV:riiph 1 

CMPliiCItPh 

Si.lliiii*-. t'UPlirCHPli - 
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Table V. 



Difference, 

liioreanic componiub. 

Inorganic comiioutids. i in valency 

i volume, 
j 


Mercuric Itronnde 

Antiiivny trihruiindo — 
Totassiuju sulnluito 

Calcium di-^ilioate, Ca. 

^•0 

Jla^jiiesium .'ulpiiatc 

1‘otassium at^m 


uO.. 


ifcrcmic iodide j 

Arsenic tvilironiide ...| 

Potassium chroniate ( 

. ' 

Jlaiij'anose disilicaie, 'SiO: 

^0 ! 

Ferrous sulplmte 

Cliroino ahun 


0 

0 

0 

0 

0 

0 


In all cases observe close rclationsbip in constitution, and 
almost identical valency volumes. It is obvious that a close 
agreement must also exist between the molecular volumes, as 
volume is mainly an additive property, and the compositions of 
the molecules are almost identical. 

It will be seen from table IV that two compounds. J,be valency 
volumes of which differ by two units, may yet be miscible in all 
proportions. This means that the addition of two unit or hydrogen 
spheres, to the group of spheres representing the molecule of 
cinnamic acid, say, does not alter to any great extent the volume 
occupied by that group. This explanation is also suggested in 
the Barlow and Pope theory, as the following quotation shows: 

“ The geometrical peculiarities, which are the analogues of au 
ethylenic and an acetylenic bond, suggest that the spheres between 
which the double or triple bond is operative are not closelv 
surrounded by other spheres, and that when a carl.»on sphere is in 
a state of saturated combination, the shell of spheres enveloping 
it vill be found to liavc a maximum densitv of packing’' (Trans., 
1906 , 89 , 1741 ). 

The work of Kopp and Thorpe on molecular volumes has shown 
that the grouping .C*C. occupies a greater volume than 
and this supp^.'ts the above explanation. It lias been pointed out 
by Barlow and Pope th.at a change in the molecular volume of a 
compound caused by the substitution of one atom by another, as 
hydrogen by chlorine, means an expansion nr contraction of the 
molecule uniformly in. all directions. The removal, then, of two 
hydrogen sph^'rcs from the saturated inoieculc is accompanied by 
an expansion of the remaining spheres, whereby the change in 
volume is to some extent compensated. Precisely the same 
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explanation applies to the oxidation of the 'CII’OII group to 
•CO, and, conversely, tlic addition of two hydrogen spheres or the 
process of reduction is accompanied by a shrinking of the other 
spheres already present: this is the interpretation of Kopp’s 
statement that the atomic volume of oxygen in carbon monoxide 
is greater than oxygen in the hydroxyl group. The perfect misci- 
bility of camphor and borneol is tliiis explained, the volume 
occupied by the spheres of atomic influence constituting the space 
unit of the camphor molecule is very nearly equal to that occupied 
by the spheres constituting the space unit of the molecule of 
borneol. Again, the work of Eopp and Thorpe has shown that 
different changes in the molecular volume take place when the 
substituting atom or group enters dilTerent positions in the benzene 
nucleus j the ortho-substituted compounds have the least molecular 
volumes, and the para-compounds the greatest. The same 
phenomenon occurs in connexion with substitulion in the naph- 
thalene ring, and the perfect miscibility of 3-naphthoI and 
naphthalene may be accounted for l)y saying that the addition of 
an oxygen sphere does not produce any great change in volume 
if it enters the ;8-position in the naplithalene ring, a greater 
cliangc occurririij if the oxygen atom enters the a-position. The 
assumption of a doul)le linking between the two carbon atoms in 
(lie /3-posi(ion5 provides another possible explanation. 

The term isomorphism " has been omitted in the preceding 
discussion, because various interpretations of the word are current. 


Kx I’KH I M K.VT.\ r.. 

Of .solid substances possessin<x a x-npour pressure susceptible 
of accurate measurement, camphor .stands out prominently; hence 
iri was suggested to me by Dr. K. V. Perman that I should search 
for a .substance capable of forming solid solutions with camphor, 
and from determinations of. the vapour pressures of the pure 
sub.^tance and of its dilute solid solutions obtain values for the 
nioUx'ular weight of camphor in the solid state by the application 
of Raoult’s Lav^’. This work led me to consider the relation 
between crystalline form and chemical constitution, and hence to 
n stiidv of the thooiv of Harlow and Pope, resulting in the 
development of the preceding views of miscibility. 

Camphor crystallisc-s in hexagonal prisms, capped by pyramids. 
■i:id, of the closelv related derivatives, borneol or hvdroxycamphor 
‘’ry.stallises in liexagonal plates. 

A comparison of the stnictuml forraulrc shows that the relation- 
between these two compounds is an extremelv close one. The 
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molecular volumes have been determined by Kuhara (Amer. 
Chem. J., 1SS9, 11 , 244), with the following results; 

Caniphoi' ilolecular volume 187 ’42 

Boriicol !, ,» IDO'S 

We thus have three indications that borncol will probably form 
mixed crystals with camphor. 

Preparniion of Mired Cnjsfah from Sotntion. — Mixed crystals 
were obtained by <he .spontaneous evaporation of solutions of 
these substances in alcohol, toluene, and light petroleum. 

The crystals from alcoholic sglntion were small, and appeared 
honiogeiicous wlieu exainined microscopically, although no definite 
shape could be distinguished ; those from light petroleum were 
large, thin plates similar to thiu plates of ice, and those fron; 
toluene were small, fern-like crystals. 

Approximately equal quantities of the substances were dissolved 
ill each case, and the melting points of the mixed crystals, deter- 
mined by moans of capillary tubes, wore always intermediate 
between the melting points of camphor and borneol. 

Mixed Cr^sfrde pn pared hp Ftidon and i^iilneqntnt Solidifin/ 
fio7i. — iMixturcs in varying proportions were fused in scaled tubes, 
the tubes allowed to cool, the solid mass I'emoved. and its meltin: 
point taken in the usual manner. 

In each case the molting point of camphor was raised, ili, 
elevation boinc: approximately juoportionnl to the qnantitv /-f 
borneol ]>rcscnt. 

{nreitir/adon of (hr Freezinri-poinl Curve. — The pridiminarv 
experiments described clearly indicate that borneol and carnplm'r 
form solid stdiitions. and an accurate investigation of the frcc/.ii!. 
points of a soiio^ "l. mixtures was iie.xt <atte}nptcd. 

Tliis was found l<' be ;t task of coiisidt'rable di!lirult\'. I'nr tlit. 
following reasons : 

(1) The comp;;i-ai)Vfiy iii^h temperature of tlie molting pnim,', 
namely-. 178 — 20d''. 

(2) The great volalilityof the compounds at those temperatures 

(H) The substances char if kept, for any leugtli of time in tlif- 

fused stale; her c all determiiiarif-n.^ iim.-t be tmado as rapidlv 
as possible. 

The melting points f»f the pure suli^tanccs were determined .■!> 
follows; A gla.ss: tube, nitlier longer than a to.st tube and of 
somewhat thicker L'kiss, r-ontained about live graiu.s nf the sni' 
stance. The tube wa.-i }ir'‘.videfl witli a .'vtirrer made of stout coppe!’ 
wire. An Anschutz normal thermometer, idled with nitrogen an-l 
naving a range of 140'-^ m ■■1.-', was used. This thermometer 
graduated in fifths of a degree, tt was standardised by suspending 
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it in the vapours of suitable liquids, boiling at atmospheric 
pressure, and was found to be correct to within 0'1°. The 
thermometer being only six inches long, passed almost entirely 
within the tube, being kept in position by means of an ordinary 
cork, bored so as to take t.bennometer and stirrer. 

By immersing the tube almost to its mouth in the bath, con- 
densation of the camphor took place only at the mouth, and did 
not obscure the mercury thread. 

The outer bath consisted of a large boiling tube nearly filled 
with olive oil, and was also provided with a copper stirrer. The 
balli was heated directly by moans of an ordinary Bunsen burner. 
]l Avas found convenient to illuminate the bath of oil by means 
nf an incandescent burner placed behind it. 

The same apparatus was adopted in the deterinination of the 
ireezing points of mi.xtures. To prevent volatilisation ns far as 
[jossible, a tightly fitting cork was used and pushed well into the 
tube; in this way the only means of escape for the vapour was 

llirough the small hole through wliicli the stirrer pa.^sed, and 

ilii'ougb llio pores in the cork. In all cases a small quantitv 

escaped. I)ut its cfTect was considered to be negligible, a.s about 

five grams of substance were used. In order to increase the 
rapidity nf the experiment and minimise the effect caused bv 
cliarring. the sul>slances wore weighed ('>ut in glass tubes, on the 
ends of which bull>s liad been blown, the other ends were then 
scaled; the substances were fu.scd bv beating the Vtulb with an 
ordinary burner and mixed thorouglily by shaking the tube. It 
was not found possi})1e to <lctcnuiue the meliiu'j points of the 
mixtures, as the suVstances |*ass throu.di a translucent state, and 
lioiK’c the tcnipcrature at which imlting begins (.«>u!d net be 
accural elv oliserved. 

The ficezing points culd. liowevt-r. be T.bvorved with p!\ci>inn. 
ihc tciipwrature remained *-on>tatU lor a '!i«ul tinio. when the 
greater ]):u'l iif the ^ui^'.ta^cc Sulidir.cd ; ^U]‘crlus^■u\ was not 
ubsii'vcd ill aiiv of tbc detciiuin.il i' uis. 


Tl’ . 1 / ill f ’,l !.: p/;nr .tU-.f 

W.iub; ..! b. 1- .-nt U-. .-f bj'-.o,: 


I -UlOl 
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The Freezing Points of Mixtures of Camphor and Bomtol 
(continued). 

Weight of 'Weight of Percentage of Free2ing 

camphor. horneol. hornool. ]>nint, 

o.s7<^‘V 1 '5780 30‘3 189’4 

189-0 

188-8 

1890 

189-0 

•i nrQK 1 -99S2 /-horneol 39'S ... — ..... 191‘0 

‘ 191-0 

191-0 

191- 4 

•I..', -04 2-1200 48-0 194-8 

' 195-0 

195-0 

194- 8 

195- 0 

2 '031 6 S-f'l^S 60 -0 199-0 

199-0 

199-4 

199- 6 

4-7:28 07-8 200-8 

200- 3 
200-4 

1-0214 4-0138 79-5 203-4 

203 -f. 

203-4 
20s 4 

0-5040 . 1 8970 90-0 208 4 

206-2 

205- 8 
205 -8 

2'9950 2 0188 horneol 40-0 192-6 

192- 4 
192-2 
19-2-3 

U-OO?-: 3-0-2>8 T'O-.-i 198-4 

198-6 

Pure I'/.liornc'^l { Kahlh.itim's) 208 6 
Mh-iniool (.<1 liiiiinn-rsj -‘206-8 

206- 8 

The melting points of camplior and borneol obtained from 
various sources have been determined by Haller (dnr?. Chim. Phy!^.. 
1892, [vij, 27, 392). The following are his results: 

f'amph'ii. ruirncfil. 

Mf lriiv' j'oin*. Mcltin;; [-oinl. 

Mi'i" 208-4'' 

178-2 203-8 

178 -6 li03 0 

irs-.'. 20-8 -6 

209-0 

Mean 178-4 

.Mmii ... 208 -.8 

The various freezing points have'been plotted on a temperature 
concentration diagram, Fig. 1. The curve obtained is of the same 
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iform as that obtained by Miers and Isaac (Trans., 1908, 93, 927) 
for mixtures of naphthalene and /^-naphthol, and is conclusive proof 
that camphor and borneol form a continuous series of solid 
solutions. 

The freezing points of the pure substances and of their mixtures 
were also deterifained by means of capillary tubes attached to the 
thermometer and immersed in a boiling tube containing olive 
oil. To prevent volatilisation, tho walls of the capillary tube 
were caused to fall together by heating in a small flame at a point 
below the open end ; the sealed portion of the tube was then 
completely immersed in the oil. 

In this way the temperature of spontaneous crystallisation is 


Fig. 1. 



I 

1 


determined, and tlie curve shown in Fig. 1 corresponds with that 
obtained liy 'fliers and Isaac for naplith«ilene and jB-naphthol. 

It sceifts. tlierefore, that the freezing points usually obtained 
are tlie temperatures of supersolubility. 

Spreife lh)tations of Cawphor oml Borneol. — In order tc test the 
puriiy of the camphor and borncoi used, observations of their 
rotatory power were made. 

Tlie following results were obtained, using a 2-dcm. tube; 
‘-'olumn 2 contains those calculated from Landolt's formula: 

[a]--' - .vr:^s 0 l , - 0-00036O 0-. 

^Iiere 7 percentage of solvent in solution. 

I II. 

la];.' f«;;: - ?• 

-* 4:t'r7 S4T.P 

+ 43-40 + 4-2 74 ^9 7 ? 
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The following values for the specific rotation of borneol were 


Borneol. 

k;’- 

Haller’.s 

results (/oc. cit.). 

13 2.8 

-i-27-63 

-i-37-33 

13-37 

27-07 

-27-77 

14 -54 

27-57 

*-37-77 

15-06 

26-87 

- 38 -20 

15-39 

27-12 

— 

1.S-3S 

2S-00 

— 

lU -79 

28-14 

— 

17-80 

29-01 ill 

Inliienu solution. 


Dr. il. O. Jones, of Cambridge, was kind enough to supply im 
with some M)oriieoi pi'opared by Sehimnicl; its melting point 
constant at 206‘S'^, whereas Kalilbaum’s borneol melted at 208 I'J. 
Determinations of the specific rotation of the /-borneol gave tin 
values — oo'Co and — 35'“j in alcohol solution at about 12®. 
mixture of camphor and /-borneol containing 39 7 per cent, of fh 
latter solidified at 191®. These results show tliat Kahlbaum'; 
borneol is partly racemised. and Schitnmers /-Imrncol contains sonii’ 
impurity. 

The case of camplior and borneol is. I think, tlie first found in 
which a ketone is capable of forming solid soiutioiis witli its 
corresponding secondary alcoliol. In order to determine whellur 
such miscibility was tlie general boliavinur of tliose two classc.*^ ni 
compounds, olber pairs of ketones and alcohols liavc been investi- 
gated. 

‘The case of benzoin and benzil was thought to be a suitable one, 
These substances ervstallise in (he same s\stem and are rclatcfl in 
the same manner as eamplior and iHU-iiofJ. The freezing poiiif.; 
vere determined by the method aitvady de'^cril'ed. iiut the dilTi- 
cultics encountered with caiupltor and borneol wore now absent. 

The followin;^ results were obtained; 
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Weight of 

Weiglit of 

Percentage of 

Freezing 

benzil. 

benzoin. 

benzoin. 

point. 

3-8646 

1-7172 

30-5 

89-6 

4-2674 

2-5320 

37-0 

96-5 

3-3988 

2-2.020 

39-6 

99-0 




99-4 




99-1 

3-401 

3-3012 

49 -0 

106-2 

2-1180 

2-2006 

50-7 

107 




107-0 

2-0781 

30164 

59-0 

113-4 




l]3-0 

2-1494 

2-2131 

60-5 

U3-6 

4-3916 

2-4272 

6-1-7 

116-2 

1-2078 

3-9069 

76 *2 

12-2-S 




1-2-2 -2 




1-21 -S 

1-0092 

4-0184 

79-7 

124-6 

0-6108 

4-5T;S 


r2>-4 

O-iiOSG 

3-4696 

91-7 

1-28-7 




32S-6 




1-28--1 

Kjlilbaum's pure 

benzoin 

100-0 

132-8 

1 3-2 -5 

I’ure bunzoiii, seven times n'Crystillissed.. 

— 

133-2 


In tlii’se experiments it was observed that the temperature fell 
several degrees below the freezing point given above, but rose 
rapidlv to that value as a mass of crystals separated; the mixture, 
however, did not solidify completely, but remained partly liquid 
unlit the temperature had fallen below that indicated by the point 
of intersection of the curves in the diagram ; the uiercury then 
rose again, remaining constant at the temperature of the horizontal 
portion, namely, 81-^. while complete solidilicatiou occurred. 

All mixtures containing from 17 to Go j)cr cent, of benzoin 
behaved in this manner. 

Mixtures with quantities of benzoin beyond these limits solidified 
roinplctclv within a much smaller range of leinpcraturc. 

A mixture of benzoin and benzil in the proportions indicated 
Ijy the point of inlei’scction of the curves was found to SLdiUifv at 
The Icmpcralnrc remained quite constant, while the whole 
ni:i<s solidiiicd. 

A mixture enniaitiinL: 1 7 ]ter cent. <'f bcuzciin partly si'lidil'ed 
nt '“1 1'. ihi< beiuu' the maximum temperature <dworved whi'e the 
jj;i!’lia! .snlidi;ic'it :on iM-curro'l ; the ! cinperat uve then fell slowlv 
umii tlu' reiuaintlcr .■^olulii’.ed. wlion it rose to Slu . 

liius tile tcmpiualurc iiuMspoiiiiing with tliC j'oint of intor- 
III' the eiiivcs \\a> not reached, a horiz«-nial j oition of the 
curve lieini: nblained in the m‘ii:hbourhood of that point 

Del crimiiat ions of tile melting ]ioints of the mixtures in caiuliarv 
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tubea showed that mixtures which exhibit the second freezing 
point, 84°, begin to melt at that temperature. 

The equilibrium diagram for benzil and benzoin is thus nearly 
complete. It is probable that the curve of liquid solubility 'inter- 
sects both branches of the liqiridus, and that this is the cause ol 
the horizontal portion. 

Separation into two liquid layers could not be observed, as the 
liquid was constantly stirred during the experiment. 

The diagram (Fig. 2) is similar to that for metals which are 
partly soluble in each other, both when just liquid and when just 
solid. It shows clearly that two series of solid solutions are formed. 


Fio. 2. 



On the left, we have solid .solutions richer in benzil. and, on the 
right, solid solutions richer in benzoin. These are denoted bv 
o and ^9 in the diagram. 

Eutectic points occur at 81^ and at concentrations of 17*8 and 
27‘2 per cent, of benzoin respectively. As benzil possesses a 
symmetrical molecule, whereas benzoin is unsymmetrical, a pair of 
substances more closely analogous to camphor and bonieol was 
investigated, namely, menthol and menthone. Menthone is a 
liquid at the ordinary temperature, and I was unable to find that 
any determination of its freezing point had yet been made. It 
w.as, however, frozen by immersion in a bath of solid carbon dioxide 
and ether. A i^iiiperature of - 50^ had to be obtained before 
solidilication occurred. 
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The substance remained solid until —6*6° was reached; fusion 
then book place, the temperature remaining constant. It was 
again frozen before all the crystals had melted, and the tempera- 
ture was again constant at — 6*6®. 

* Mixtures were then made and caused to freeze in the bath of 
solid carbon dioxide and ether. 

The temperatures were taken by means of a pentane thermometer 
t^raduated in degrees, and having a range of — 100^ to 50®. The 
results are believed to be correct to within 0*5®. 


^Ve^gllt uf 

Weight of 

Percentage of 

Freezing 

iiieutlione. 

iiieiithu]. 

luenthol. 

I'oiiit. 

Pure 


0-0 

- 6'6’' 

6-3893 

0-7334 

10 2 

• 9-1 

9-4383 

3-2736 

25-5 

-12-0 

9-4383 

6-2756 

39-6 

-6-0 

9-4383 

9-2756 

49-2 

-r2-0 

9-4383 

12-2756 

56-2 

^80 

9-4383 

16-2756 

63-0 

+ 12-0 

— 

Pure 

— 

•f39-0 


Fig. 3. 



Tlie freezing points have been plotted on a teinperature- 
cuJK'uutiatioii diagram (Fig. 3). A sulhcient number of mi.xtures 
11 ] the iiC'iglibourbood of the minimum point has not been inves- 
tigated to enable one to decide whether the curve is a continuous 
one with a iiiiiuuuiui point or whether it consists of two intersecting 
curves. 

Su mmary. 

ill The theory of Harlow and Pope suggests that a close 
similarity in marshaliing of the spheres of atomic intluenco, and 
cquiYaleiice in molecular and valency volumes, explains the 
miiabihty of compounds, both organic and inorganic, 
t-) The same explanation applies to the miscibility of the 
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elements; the great tendency of these to form mixed crystals'is 
due to the fact that the majority of tliem crystallise in the 
hexagonal and cubic systems, and have atomic volumes not very 

different from one another. ^ ^ 

(3) The freezing-point curves for camphor and borneol, henzil 
and benzoin, menthonc and menthol, have been investigated. The 
first pair of substances form a continuous series of mixed crystals, 
the addition of borneol raising the freezing point of camphor. 
The curve for benzil and benzoin has two eutectic points, with a 
horizontal portion between; two series of mixed crystals are also 

formed. , ... , , , 

In conclusion, it may be stated that determinations of the 
vapour pressures of camphor by two methods have been made, 
and similar work on the vapour pressures of borneol and of mixed 
crystals of camphor and borneol is in progress. 

The expenses in connexion with the work have been defrayed 
by a grant from the Education Committee of the Glamorgan 
County Council, for which I wish to e.xpress my thanks. 

I am also very grateful to the staff of tho Chemical Department 
of University College, Cardiil, and especially to Dr. E. P. i^erman 
for his constant guidance, kindly advice, and encouragement. 

University Coi.i.koe, 


r.XXVll.— -S'ohir qt' Anliiitoiiti Ti'kixuI-. 

By John Francis MacKkv. 

In a pi'evioiis paper, I.ang, ^FacKey, and Goitner (Tians,, 190^, 
93, 136-i} described a mctliocl for tlio estcriltcation of avseniou^ 
ONidfi witli tlie fatty aluuhoB and with plteaol and its honiologuc; 
by removing tlie water produced by the reaction; 

GROII- As..O.^ ::lGAr.O:,-r3ll,0 

as quickly as it was funned hy means of anhvdrrms eoppLi 
sulphate placed in a Soxhlet tube attaciied to a llask containing 
weighed quantities of the reacting substances. By this means a 
large number of esters, which otlicr methods hatl failed to prodmCi 
were prepared in (jiiantity, and found to correspond with tlu' 
general formula K^^AsO,. In the present work, attempts 
ni.'.de to form the corresponding esters of antimony by live different 
methods, namelv; (1} heating a mixiure of the alcohol anb 
antimony trioxide in a flask to wliicli a relUix condenser 
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attached; (2) heating a mixture of the alcohol and antimony 
trioxide in a sealed tube at 150°; (3) shaking a mixture of the 
alcohol and antimony trioxide with anhydrous copper sulphate in 
the cold; (4) heating a mixture of the alcohol and antimony 
trioxide in a flask with a Soxhlet tube, filled with anhydrous 
copper sulphate, attached; (5) heating a mixture of the alcohol, 
antimony trioxide, and calcium turnings in a flask with reflux 
condenser. A comparison of the yields obtained is given in the 
sequel. By means of these methods, and more particularly the 
last two, esters were formed with methyl, ethyl, propyl, isobutyl, 
amyl, and isoamyl alcohols; also with phenol, o, m-, and p-cresols. 
The esters were found to correspond with the general formula 
RjSbOj. In all cases the yields obtained with antimony trioxide 
were very much lower than the corresponding arsenitos previously 
described. 

Eipeeimentai. 

(i) Heating with reflux condenser only . — Weighed quantities of 
methyl, ethyl, propyl, isobutyl, amyl, and isoamyl alcohols were 
mixed with an excess of antimony trioxide, and heated for different 
periods of time in a flask to which a reflux condenser was attached. 
After five hours’ heating not a trace of ester could be detected 
in any of the reacting mixtures; but, after fifteen hours' heating, 
evidence was obtained that, in the case of f.iobutyl and ieoamyl 
alcohols, esters were formed, but not in quantities sufficient to 
permit of their being isolated. That an ester was formed was 
shown by pouring the clear liquid into water-free benzene,* in 

hich antimony trioxide is very sparingly soluble, and filtering. 
;y this means any antimony trioxide merely dissolved in the 
Icohol was separated, and, if antimony were found in the above 
Itrate, it must have been present in the form of an ester. The 
Itrate gave a distinct precipitate of antimony sulphide when 
cidified, treated with hydrogen sulphide, and warmed; thus, 
hilst there is no doubt that both isobutyl and isoamvl antinionites 
re formed under these conditions, the yields are so small that it 
i impossible to isolate them by fractional distillation. 

(ii) Heating in sealed tubes . — Quantities of the various alcohols 
vere mixed with antimony trioxide and heated for six hours in 
ealed tubes at 150°, but in no case could ..the presence of any 
ster be detected. 

(iii) Using a dehydrating agent in the cold . — Weighed quan- 

Oreat difficulty was found in obUiniug Ih'iiztiiie absolutely fiec from water, 
rtie samples of benzene at hand wore found to coutuiu enough water to decoininwe 
pvtly the esters formed. It was necessary to boat the bi‘UZene witli calcium 
lumiugs for about forty-eiglit hours. 

VOL. XCV, E K 
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titles of the various alcohols were mixed with antimony triozide 
and a considerable amount of anhydrous copper sulphate. The 
mixture was then placed in a shaking machine for three days at 
room temperature. In the case of wobutyl and isoamyl alcohols, 
esters were formed, but not in quantities sufficient to enable them 
to be isolated. 

(iv) Heating xcith Soxhltt attachment and anhydrout copper 
^ulyhate . — Thirty grama of antimony trioxide were added to 160 
grams of isoamyl alcohol in a 250 c.c. flask. An ordinary Soxhlct 
tube was connected with the flask, and a condenser, fitted with 
a calcium chloride tube, attached to the Soxhlet, which contained 
a large filter paper filled with anhydrous copper sulphate; the 
mixture in the flask was heated to boiling, and the water formed 
by the reaction was absorbed by the copper sulphate, which turned 
blue as soon as the first drops of condensed liquid fell on it. 
Heating was continued for about fifteen hours; after cooling, the 
clear product was poured off from the antimony trioxide and 
fractionated under diminished pressure. About 10’8 grams of 
the ester were formed, representing a yield of 13*62 per cent. 

By this method esters were formed with methyl, ethyl, propyl, 
Mohutyl, amyl, and ««oamyl alcohols, as shown in the following 
table : 


Table of yields by various methods. 


E8t«r. 

Reflux 

coudeuser. 

In sealed 

Anhydrous copper sulphate. 

In the cold. In Soxhlet. 

Methyl 

nil 

nil 

nil 

8*09 per cent. 

Ethyl 

„ 



3 00* „ 

Propvl 

,, 


,, 

13-3 

■z'soButyl 



trace 

1511 

Amyl 

nil 


nil 

1ST6 „ 

woArayl 



trace 

13-62 


* It will be noticed that the same extremely low yield of ester with ethyl alcobcil 
occurred in the preparation of the esters of arsenious acid, described in a foninr 
paper, where a possible explanation was advanced. 


These esters were purified and analysed, the following methods 
of analysis being employed. 

Method of QTtalysis for esters of the alijihatic alcohols (usin^ 
\%oamyl antimonite as an example). — Tw’o methods were employed 
for the determination of the antimony. In the first method, 
iodine was used to oxidise the trioxide to the pentoxide, but was 
not found to give accurate results, so that the following procedure 
was adopted. 

1 0057 Grams of the ester were decomposed by 5 c.c. of con- 
centrated hydrochloric acid, 50 c.c. of tartaric acid solution were 
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added, and the antimony was precipitated from this solution by 
means of hydrogen sulphide; the antimony sulphide thus formed 
was converted into antimony tetroxide by treatment with fuming 
nitric acid and ignited: 

1-0057 gave 0-4024 SbjOj. Sb=31-57. 

CijHjjOjSb requires Sb = 31-48 per cent. 

This method of analysis gave the following results: 

Percentage of Sb 

Percentago of calculated from the 


Ester. 3b found. formula RjSbOa. 

Methyl 66-68 SS’II 

Ethyl — 47-41 

Propyl 40-29 40 40 

isoButyl 36-37 35-40 

Amyl 31-44 31-48 

ttoAmyl 31-34 31-48 


Expressing these as salts of antimonous acid, we arrive at the 
general formula RjSbOj for them. 

Properties of the Esters of the Aliphatic Alcohols with Antimony 
Trioxide. 

Methyl antimonite is a colourless liquid, b. p. 65®, sp. gr. 
1-025. 

Ethyl antimonite is a colourless liquid, b. p. 115 — 120°. 

Propyl antimonite is a yellow liquid, sp. gr. 1-042, b. p. 
U3°/30 mm.; at atmospheric pressure it decomposes into propyl 
alcohol and antimony trioxide at 200°. 

isoButyl antimonite is a yellow, mobile liquid, sp. igr. 1-058, 
1). p. 144°/ 30 mm.; it decomposes into i«obutyl alcohol and 
intimony trioxide at 250° under atmospheric pressure. 

Amyl antimonite is a yellow liquid, sp. gr. 1 079, b. p. 
,IO°/30 mm. 

iso.lmyl antimonite is a yellow, mobile liquid, sp. gr. POSl, 
). p. 163°/30 mm.; at 250°, under atmospheric pressure, it 
iecomposes into antimony trioxide and ijoamyl alcohol. 

.411 these esters are readily soluble in absolute alcohol, ether, 
chloroform, or benzene, but decompose immediately on addition of 
water into antimony trioxide and the alcohol from which they were 
prepared. 

The fifth method was not employed for the aliphatic alcohols. 

Esters obtained with Phenol and its Homologuei. 

Tor the esterification of these substances with antimony trioxide, 
Iwo method were used, namely, heating the mixture of phenol 
antimony trioxide in a flask to which a Soxhlet apparatus 

K U 2 
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containing anliydrous copper sulphate was attached, and heating 
the mixture of phenol and antimony trioxide with calcium 
turnings in a flask under a reflux condenser. By these means 
esters were obtained with phenol, o-, m-, and p-cresols. In the 
case of phenol and m-cresol, unsuccessful attempts to obtain the 
esters were made by heating these materials with antimony 
trioxidc with a reflux condenser only. 

Phenyl antimomte. — One hundred and twenty-five grams of 
phenol and 25 grams of antimony trioxide were heated in a flask 
fitted . with a Soxhlet apparatus containing anhydrous copper 
sulphate. Clouds of steam began to form at 100°, indicating that 
the reaction began at that temperature ; the thermometer rose very 
quickly to the boiliug point of phenol, and remained very close 
to that temperature (varying from 170° to 180°) for about sevM 
hours, when the temperature gradually rose, and, after fifteen 
hours’ heating, reached a ma.ximum of 290°. This maximum is 
the highest temperature to which the ester can be heated without 
decomposition. The mixture of phenol, ester, and antimony 
trioxide was then shaken with water-free benzene, causing the 
precipitation of the antimony trioxide dissolved in the ester and 
in the phenol, and, after filtering, fractionated under diminished 
pressure. The benzene distilled at 30°, phenol at 70°, and the 
ester at 250°.* The ester was purified by dissolving in benzene, 
filtering from any antimony trioxidc, and separating by passing j 
current of hot, dry air over the benzene solution placed in % 
vacuum desiccator. The crystals thus obtained had no very 
definite melting point owing to the presence of some phenol. To 
remove the latter, the crystals were heated to 200° for twenty 
minutes, dissolved in benzene, filtered, and crystallised as before. 
The crystals thus obtained were light brown in colour, and melted 
at 13°. At 18°, iihenyl antimonile has a specific gravity of TGll. 
and boils at 250°/ 30 mm. It dissolves readily in absolute alcohol, 
ether^ chloroform, or benzene, and decomposes on addition of watei 
into phenol and antimony trioxide. On analysis, it was found to 
correspond with the formula (C,;H 5 ) 3 Sb 03 or (C|iH 50 ) 3 Sb. This 
ester was also prepared by heating a mixture of phenol, antimony 
trioxide, and calcium turnings in a flask fitted with a refiur 
condenser. By this method, a yield of 62 per cent, was obtained 
after two hours’ heating. By the former method the yield is not 
more than 40 per cent, after fifteen hours' heating. 

0 -, m-, and p-Tolyl Antimonites. — One hundred and fifty grams 
of each of the cresols were heated with about 30 grams of antimony 
trioxide, using the methods described above. The excess of 
* Even at ZSC” ttie ester eiiflers |eirtial decompoaition. 
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antimony trioxide was separated by means of benzene, filtered, and 
the esters fractionated. After purification they were analysed, and 
found to correspond with the formula (CgH 4 *CH 3 ) 3 Sb 03 or 
(CflH4*CH3*0)3Sb. o-Tolyl antimonite crystallises in dark brown 
masses, and melts at 16^; its specific gravity is 1'480, and it boils 
at 352°. m-Tolyl antimonite is a yellow liquid, with a specific., 
gravity of 1*475, and boils at 300°/30 mm. Y^-Tolyl antimonite 
is a dark brown, crystalline solid, melts at 14°, has a specific 
gravity of 1*495, and boils at 345°/30 mm. 

Whilst in the case of the aliphatic alcohols a drying agent in 
the Soxhlet apparatus was essential to absorb the water formed 
and allow the alcohols only to drop back into the mixture, no 
drying agent was necessary with the phenols, as practically no 
phenol or ester ever found its way further than the side-tube of 
the Soxhlet. 

The water formed remained in the Soxhlet, there being never 
sufficient volume of water produced to cause the syphon attach- 
ment to come into play. The use of metallic calcium, it will be 
noticed, gave a better yield of ester than the So.xhlet method. 

Method of Analysis of Phenyl and Tohjl Esters . — To r5960 
grams of phenyl antimonite, 5 c.c. of potassium hydroxide (con- 
taining 7 grams per 10 c.c.) were added, and then an excess of 
tartaric acid. The excess of tartaric acid was neutralised by 
sodium carbonate, and 25 c.c. of sodium hydrogen carbonate added. 
The whole was diluted to 500 c.c., and two samples of 20 c.c. 
each were t^aken for analy.sis. To each, 20 c.c. standard iodine 
T\'as added in excess (shown by the formation of .a precipitate of 
tri-iodophenol and the appearance of a clear yellow solution), the 
temperature being kept at 65°. The mixture was then cooled, 
acidified with dilute sulj)liuric acid, and diluted with water to 
500 c.c. The tri-iodophcnol was filtered off, and the excess of 
iodine in 100 c.c. of the filtrate was titrated ai^ainst standard 
thiosulphate, tising starch a.s indicator. The quantity of thio- 
sulphate necessary, multiplied by five, represents the quautitv of 
iodine that was in excess. This quantity, subtracted from the 
original amount of the iodine added, gave the amount necessary 
to change both the phenol to tri iodophcuol and the antimony 
tvioxicic to antimony pcntoxidc. 

Owing to the presence of tartaric acid in tlic above, it was 
iii!P''.ssilDle to estimate at all accuratelv the antimony Irioxidc by 
means of diclironiate. The ii'.otliod previously deserihed under 
antimonite, iiamclv, weighing the antimonv as antimony 
tctro.xido, was used. The [lerceutage antimony, as determined 
iu this way, was found to be 30*10. The strength of the iodine 
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being known, the number of c.o. of iodine equivalent to 30-10 per 
cent, of antimony was subtracted from the iodine obtained in the 
previous determination, the difference being the amount combined 
with phenol. 

To test the accuracy of this method, estimations were made 
with weighed quantities of (a) phenol, (b) antimony trioxide, (c) 
a mixture of these. 

(a) To 0'882G gram of phenol, 5 c.c. of a solution of potassium 

hydroxide (7 grams per 10 c.c.) were added, and the whole diluted 
with water to 250 c.c ... ... ••• (1) 

10 c.c. of this solution were equivalent to 28-90 c.c. of iodine. 

(b) To 0-5000 gram of antimony trioxide were added 25 c.c. of 

a saturated solution of tartaric acid ; sufficient sodium carbonate 
to neutralise the excess of the tartaric acid and 50 c.c. of sodium 
hydrogen carbonate %rere then added, and the whole diluted with 
water to 500 c.c. ... ... ... .• ■■■ ••• (2) 

100 c.c. of this solution were equal to 13 70 c.c. of iodine. 

(e) To 10 c.c. of (1) were added 100 c.c. of (2), and together 
required 42-45 c.c. of iodine. 

Thus 100 c.c. of (2) required 13-70 c.c. of iodine, and 100 c.c. 
of (1) required 28-90 c.c. of iodine; in all, 42-60 c.c., as compared 
with 42 45 c.c. when mixed, a difference of less than one-third of;. 
1 per cent., which is well within the limits o'f experimental error. 

t 

Propertiet of the Etlers of Phenol and itt Homologuet. 

Phenyl, e-Tol}’]. jfi*Tolyl. ;j-TalyL 

Percentace yield iO'O 48‘3 40'S 

B. p./SO mm 250* 352^ 300“ 345“ 

Sp. 1-621 1'480 1-475 1-495 

M. p 13“ 16“ — 11“ 

The preparation of other esters from the oxides of arsenic and 
antimony and compounds containing alcoholic hydroxyl is being 
proceeded with in this laboratory. Attempis are also being made 
to overcome the difficulties experienced in obtaining the esters of 
sulphoarsenious acid in sufficient quantities to allow of their com- 
positions being determined. 

I wish to express my than^ts to Professor W. R. Lang for 
suggesting this research, and for the interest he has taken in the 
work. 


Chkmio.ai, Laroratouy, 

University of Toronto. 
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ANxNUAL GENERAL MEETING, 

March 25th, 1909, 

Sib William Ramsay, K.C.B., F.R.S., in the Chair. 

jPr. G. Baeger and Mr. W. B. Tuck were appointed Scrutators, and 
the ballot was opened for the election of Officers and Council for the 
ensuing year. 

The President presented the Report of the Council on the progress 
of the Society during the past twelve months, and the Treasurer, after 
making a statement as to the Society’s income and expenditure 
for the year 1908, proposed a vote of thanks to the Auditors, which 
was seconded by Dr. H, G. Colman and acknowledged by Dr. A. 
Harden and Dr, V. H. Velkt, 

The adoption of the Report of Council together with the Balance 
Sheet and Statements of Accounts f#r the year ended Slst December, 
1908 , was proposed by Prof. J. Norman Collie, and seconded by 
Mr. John Spiller. After some remarks by Dr. E. Divers, the motion 
was put to the Meeting and carried unanimously. 


RkPORT the COI'NCIL. 

The Council once more have the satisfaction of stating that the 
ptogperity of the Society continues, both the number of papers read 
the number of Fellows on the list showing a considerable 

iocrease. 
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On the 31st December, 1907, the number of Fellows was 2,896. 
During 1908, 159 Fellows were elected, and 4 were reinstated, thug 
making a gross total of 3,059. The Society has lost 31 Fellows by 
death; 38 have resigned; 2 elections have become void, and the 
names of 38 Fellows have been removed from the list for non- 
payment of Annual Subscriptions. 

The total number of Fellows, therefore, at the Slat December, 
1908, was 2,950, showing an increase of 54 over the number for the 
previous year. 

The names of the deceased Fellows, with the dates of their election, 
are : 


J. H. Ball (1902). 

S. Banner (1888). 

B. H. Brough (1^84). 

J. T. Cart (1907). 

A. V. Cunnington (1898). 
A. Deck (1874). 

Sir J. Evans (1876). 

E. A. Fasnacht (1902). 

R. J. Frisweil (1871). 

Sir J. C. Gamble (1876). 

T, A. Gerard (1904). 

W. M. Habirshaw (1874). 
R. H. Harland (1876). 

F. W. Hart (1869). 


A. Houldershaw (1901). 
R. V. Jackson (1881). 

J. G. Johnson (1872). 

W. H. Jowett (1891), 

F. H. Leeds (1891). 

T. Morson (1851). 

H. L. Pendlebury (1907). 
J. H. Player (1860). 

W. A. Shenstone (1876). 

A. Sibson (1859). 

F. G. Smith (1903). 

E. Sonstadt (1874). 

Sir T. Stevenson (1864). 

B. H. Thwaite (1880). 

A. Wade (1908). 


A. Helms (1894). 

T. H. Walker (1879). 


The following Fellows have resigned : 


J. Alexander. 

J. A. .Busker. 

F. W. Baj'ly. 

J. H. Belcher. 
L. H. Berry. 
W. R. Coo^^er. 
A. J. Cownley. 
P. G. Crichton. 
C. Crocker. 

F. W. Daw. 
p. A. Drake. 

T.. Dufty. 

G. P. Fry. 


T. Gough. 

A. H. Green, 
n. L. Greville. 

E. G. Guest. 

C. G. Kiddell. 

W. J. Lockyer. 

J. Marsh. 

Ij. W. Mathiesou. 
E. W. Millar. 

E. Morris. 

W. D. Page. 

JI. Ross. 


n. Rostrou. 

H. Senier. 

F. Sbedden. 

E. C. Sherwood. 
E. S. Smith. 

\V. Southworth. 
A. Turner. 

G. J. Ward. 

R. Waterhouse. 
T. Whittaker. 
W. H. Wood. 

J. W. Yates- 
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and Professor A. Haller, whose name has been transferred from the 
list of Ordinary Fellows to that of the Honorary and Foreign 
Members, 

The number of those Fellows elected prior to 1860 has been 
diminished by the death of Mr, Thomas Morson, elected on 
December 15th, 1851, and of Mr. Alfred Sibson, who was elected 
on December 15th, 1859. 

The Council have great pleasure in congratulating Professor 
William Odling and Mr. E. A. Pontifex on having reached the 
60tb Anniversary of their Election as Fellows of the Society; the 
following Fellows during the past two or three years have reached 
their Jubilee as Fellows: 


Prof. A. H, Church (1856). 
Sir W. Crookes (1857). 

Mr. E. Davies (1858). 

Mr. J. F. Davis (1857). 

Prof. G. Carey Foster (1856). 


Mr. C. Hanbury (1857). 
Prof. J. W. Mallet (1857), 
Mr. F. Norton (1854). 

Sir H. E. Roscoe (1855). 
Mr. P. J. Worsley (1858). 


The number of Honorary and Foreign Members at the cloqe of 
1907 was 29. Seven were elected in February, 1908, but during 
the past year the Society has had to mourn the death of Professor 
A. H. Becquerel and of Professor Wolcott Gibbs, thus making 
the total of Honorary and Foreign Members, at the close of 1908, 
to be 34. Since then, however, Professor Emil Erlenmeyer and 
Professor Julius Thomsen, F.R.S., have passed away. Arrange- 
meots are being made for the preparation of Memorial Lectures, 
and that dealing with the life work of Professor Wolcott Gibbs will 
be delivered by Dr. Frank Wigglesworth Clarke early in June. 

A general scheme of co-operation with the Royal Society in the 
matter of Obituary Notices has been formulated ; it will now be 
possible to issue those relating to deceased Fellows in the pub- 
lications of both Societies, subject to the consent of the au-thor. 

During the year 1908, 278 scientific communications have been 
made to the Society, 212 of which have been published already 
in the Transactions, and abstracts of all have appeared in the 
Proceedings. 

The volume of Transactions for 1908 contains 2,281 pages, of 
which 2,188 are occupied by 222 memoirs, the remaining 93 pages 
bein'," devoted to the Obituary Notices, the Report of the Annual 
General Meeting, and the Presidential Address; the volume for 
the preceding year contains 205 memoirs, which occupy 2,021 pages. 

The Journal for 1908 contains also 4,978 abstracts of pa{>ers 
published mainly in foreign journals, which extend to 2,112 pages, 
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whilst the abstracts for 1907 numbered 4,686, and occupied 2,100 
pages. The abstracts for 1908 may be classified as follows : — 


Part I. 


No. of 

Pa^ea. Abstracts. 

Organic Chemistry 1,032 1,879 

Part II. 

General and Physical Chemistry 936 

Inorganic Chemistry 588 

Mineralogical Chemistry 97 

Physiological Chemistry 667 

Chemistry of Vegetable Physiology and 

Agriculture 265 

Analytical Chemistry 646 

1,080 3,099 

Total in Parts I. and II 2,112 4,978 

In July, 1908, the Linnean Society celebrated the fiftieth 


annweraary of the presentation, by C. R. Darwin and A. R. Wallace, 
of the essay entitled “ On the tendency of species to form varieties, 
and on the perpetuation of varieties and species by natural mean:' 
of selection”; on this occasion the Chemical Society was repre- 
sented by the Foreign Secretary, Dr. Horace T. Brown. Another 
jubilee of especial interest, held in October, was that of the 
Foundation of the Oxford University Museum, which followed 
upon the establishment of a Natural Science School at Oxford; 
at this ceremony the President, Sir William Ramsay, offered to 
the University the congratulations of the Society. 

- Late in 1907, the President was nominated on the deputation 
organised by the British Science Guild, which subsec^uently repre- 
sented to the Postmaster-General the desirability of reducing 
postage rates for the publications of learned Societies; this 
deputation was received by the Postmaster-General on March 12tli. 
1908, but his reply was not sympathetic. Following this action, 
a memorandum on the subject was prepared, and forwarded to 
certain members of Parliament, some of whom communicated in 
the matter with the official representatives of the Post Offibe in ttui 
House; the majority of these members, however, were of opinion 
that it is undesirable to raise this question again at present. 

The Society has become indebted to Professor J. Emerson 
Reynolds for a bust of Michael Faraday. 

In May, 1908, a petition, signed by more than three hundred 



ANNUAL GENERAL MEETING. 


615 


Fellows, was presented to the Council requesting them to ascertain 
the wishes of the Society as a whole regarding the admission of 
women to the Fellowship of the Society. Acceding to the request 
of the memorialists, the Council directed the Secretaries to issue a 
letter, drawn up by the Council, in which arguments on both sides 
were set forth, requesting each Fellow to consider these, and to 
express his opinion on the ballot paper enclosed therewith. The 
referendum having closed on October 1st, the scrutators reported 
that 1,758 voting papers had been received, of which 1,094 were in 
favour of admitting women, and 642 against the proposal, whilst 22 
were neutral. Two Extraordinary Meetings of Council were devoted 
solely to the consideration of this result, and it was resolved, 
by a considerable majority, " That in the opinion *of this Council 
it is desirable that at any time, on recommendation of three FeUows 
of the Society, women be accepted as Subscribers to the Society. 
Such women Subscribers shall pay an annual fee of thirty shillings : 
they shall be admitted to all ordinary meetings of the Society: 
they shall have the same use of the Library as the Fellows, and 
they shall be supplied with the Proceedings, Transactions, and 
Annual Reports of the Society as these are issued.” The con- 
siderations which led the Council to adopt this course are set forth 
in the statement drawn up by the Council and made by the 
President at the Ordinary Scientific Meeting on December 17th, 
1908 (Proceedings, 1908, 24 , 277). 

The validity of this resolution having been called in question 
(Proceedings, 1909, 26, 1), the terms of the resolution and of the 
criticisms thereon were referred to the legal advisers of the Society, 
Messrs. Bristows, Cooke and Carpmael, who report as follows: 

" In our opinion, the Council had power to pass this resolution. 
The privileges thereby proposed to be given do not in any way 
make women subscribers Corporators, and it was because if women 
were elected Fellows they would become Corporators, that Counsel, 
in April, 1904, advised they should not be elected Fellows, 

"(1) So far as we are aware (taking the parts of the Resolution 
one by one), there is nothing to prevent women subscribing an 
annual fee to the Society, or to prevent the Society accepting such 
fee. Gifts are from time to time made to the Society. The Charter 
provides that the Council shall have the sole management of the 
income and Funds of the Society. 

(2) The Resolution also provides that women shall be admitted 
to all ordinary meetings of the Society. AVe understand that this 
las always been the custom. 

(3) The Resolution next provides that the women shall have the 
•sms use of the Library as the Fellows. So far as we are 8w:)re, 
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there is nothing in the Charter or By-Laws to prevent this, but if it 
is proposed that the books shall be allowed to circulate among the 
women Subscribers, then we think that By-Law 16 would have to 
be altered, 

“ (4) Lastly, the Resolution provides that women subscribers 
shall be supplied with the Proceedings, Transactions, and Annual 
Reports of the Society as these are issued. We see nothing contrary 
to the Charter or By-Laws in this, and, further, we understand 
that any member of the public at present has this facility at prices 
6xed by the Council.” 

The triennial award of the Longstaff Medal to the Fellow of the 
Society who, in the opinion of the Council, has done the most to 
promote Chemical Science by Research, was made, on the recom- 
mendation of the Research Fund Committee, to Professor Frederic 
Stanley Kipping, F.R.S. The medal will be presented at the Annual 
General Meeting on March 25th, 1909. 

The Couucil have regretfully accepted the resignation of Mrs. 
Dougal. A special vote of thanks has been accorded to Mrs. 
Dougal in recognition of the valuable assistance which she has 
rendered to the Society during the past fifteen years in indexing 
its Publications. Lr. C. H. Desch having resigned the position 
of Assistant Sub-Editor, an arrangement has been made by which 
all branches of the editorial work will become concentrated in the 
hands of Dr, Cain and Mr. Greenaway. 

Following the important gift of books by Sir Henry Roscoe 
mentioned in the Report of the Council for 1906, the munificence 
of the same donor has enriched the Library with a series of 
periodicals comprising 636 volumes. The Society is indebted also 
to Mrs. Sonstadfc, Mr. Edward Davies, and Professor W. R. K. 
Hodgkinson, for the gift of valuable sets of books. 

The number of books borrowed from the Library during 1908 
was 1,339 as against 1,317 in the previous year. The additions to 
ohe Library, excluding those already mentioned, comprise 159 books, 
of which SO were presented, 412 volumes of periodicals (repre- 
senting 245 journals), and 36 pamphlets, as against 138 books, 
401 volumes of periodicals (representing 243 journals), and 40 
pamphlets h^st year. 

lu furtlier response to the appeal of the Council referred to in 
the Report of last year, several Fellows have presented volumes of 
periodicals to help to complete the sets in the Library. The appeal 
has ^Iso stimulated Fellows to present to the Library a number of 
early chemical works. The Council welcome gifts of this description, 
a|^ in the words of Professor Emerson Reynolds, speaking from the 
Presidential Chair in 1902, ‘'it is d^irable that the Society should 
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have in the Library one copy, at least, of every work printed in 
English on chemical subjects to the end of the eighteenth century.” 
Each of these gifts has been acknowledged in the Proceedings from 
time to time. 

In consequence of the crowded condition of the Library, it has 
been again found necessary to construct ten bookcases in the base- 
ment ; this extension, however, can afford only temporary relief. 

The annual income of the Research Fund now amounts to about 
^346, and this year, as a fair balance was also in hand, grants 
amounting to £368 were made. In the Transactions for 1908, 
there are 31 papers contributed by authors who have received grants 
from the Research Fund. 

With regard to the income and expenditure of the Society for 
the year just closed, there is but little calling for special comment, 
as both are on the same lines as those of last year. The total 
income for 1908 is £7,134 I7s. 2<i., which is less than that of the 
previous year by £125 la. Sd. ; the expenditure is £6,834 15i., or 
only £84 6s. Id. more than that of last year. This leaves an 
excess of £300 2«. 2d, of income over e.xpenditure for the year's 
working, as compared with £509 16«. 5d. for 1907, and £741 13s. 2d. 
for 1906. It may seem somerwhat remarkable that, with an iArease 
of 50 in our list of Fellows, we should have a smaller income from 
admission fees and from annual subscriptions, which are the items 
in which there is the most notable falling off. This is, however, 
accounted for by the large number elected in November and 
December, whose subscriptions and admission fees do not become 
due until January Ist, 1909, and therefore do not appear as arrears 
in the 1908 account, but will swell the income for 1909. This will 
be welcome to the Treasurer, for the preparation for Vol. V. of 
he Decennial Index (which has even now begun) must be actively 
DTOceeded with by our Editor under the arrangements just 
concluded. The Journal has cost £192 2«. Bd. more than last 
fear, but a saving of £37 15«. Bd. has been effected on the 
Proceedings. Administrative expenses are £54 5?. Ad. less than 
last year, due to our economies in several directions being greater 
than increased expenditure in others, but the total effect has been 
to secure greater efficiency. It is obvious, however, that unless 
authors will actively aid the Publication Committee in their 
endeavours to keep down the continual increase in the cost of the 
Journal^ it will be necessary to raise the annual subscription from 
^2 (which it has been ever since the foundation of the Society) 
to £2 10s. 
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INCOME AND EXPENDITURE ACCOUNT 


iTiaytM. 


To Life 

,, Adniisaiou Fees ... 

j, ADnual Subacriiilions— 

Received in advance, ou account of 190K 
,, during 1S'05 „ t90S 

» 1907 

' !! 

” ’ 


Lt»t amount included in year's Income, being valuntion nf 
Arrears as per last Baiauce Sheet ... 


Ml Arntrs ,t dsH; WOS i46S; 1M7A19; 19M £2, eslumted to 
realise as per Balance Sheet “* 


Inveatments 


Bivkiends on 


£6780 Metroimlilan ConsoH.lated 3J per cent. 8t4)ck ... 
£1050 London and N'ortli Western Railways jierceut. 

Bnbenuire Stock ... ••• — 

£1520 llrSil. Catdilf Corporation Spercent. Stock ... 

£1400 India 21 percent. Slock ... ... .•• ••' 

£24(10 Bristol Cori>oratiou 2i i‘er cent. Delienture Slock 
£4341 .Midland Railway per cent. Preference SUwk 

£1200 I.ec'ls Corporation 3 per cent. Stock 

£1500 Transvaal 3 per cent. Guaranteed Stock 

£1200 North Urilisli Railway S per cent. Debenture 
Stock 


Income Tas Rreoverert 


Interest ou Deposit Acconut ... 


,, Publications:— 

Sales ; 

Journals 

Proceedings 

General Index 

Memorial Lectures ... .. 

Library Catalogue 

Atomic Weight Tables 

Annual Ueports on the Progi-ess of Clieniistry 
Jubilee Vuluine 


£esi FubUabers' Commission 


Proceeds of Advertiscmerits in Joiirna] £'” !•* 3 

Zcii OouiiiUsion IZ 13 6 


Subscriptions from other Societief 

Society of Chemical Industry 

Society of Pul ;c Analy>’i 


£ 

«. 

a. 

’■ 22T 

0 

0 

4046 

0 

0 

296 


« 

3 


0 

3 

0 

0 

4579 



280 

0 

0 

4299 

0 

0* 

aso 

0 

0 


223 15 

b 

29 13 

6 

48 e 

8 

88 5 

0 

57 0 

0 

108 2 

0 

84 4 

0 

42 15 

0 

34 4 

0 

80 14 10 

11 9 

3 


836 

4 

i 

»5 

15 

C 

84 


8 

3 

0 

1 

1 19 

G 


5 

10 

182 

d 

0 


b 

6 

1049 

5 

11 

100 

15 

4 

948 

10 

7 


2 

9 

8 

8 

0 

11 

0 

6 


£ t. d 
SOO 0 0 
523 0 0 


4629 0 0 


S4S 16 4 


1014 13 4 


19 8 e 


[ have examined the above Aecoiinta witb the Books and Vonubere of the Society, and 
arid Ihe Israslmeiits. 


nU Aforek 1909. 


W. B. KKKN. 

CAaritrwd Aeevunfani. 
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foe the year ended SIst DECEIUBER, 1908. 


SxpmdituTe, 

By Eipetises account of Journal and Proceediogii : — 

Salary of Editor ... 

Salary of Sub-Editor 

Salary of Assistant Sub-Editor 

Salary of Indexer and Assistance 

Editorial Postages, Ac 

Abstractors’ Fees ... 


300 0 U 
200 0 0 
60 0 0 
lOO 10 0 
23 15 0 
;.03 16 3 


Printing of Journal 

JJamling 

Printing of Advertisements 
Wrappers and Addressing 
Distribution of Journal ... 

Authors’ Copies 

Insurance of Stock at Clay’s 


2568 7 « 

.V! 16 9 

26-22 4 3 

32 5 6 

113 12 2 

t07 3 6 

H7 8 0 

9 2 2 

4828 n 10 


Printing of Proceedings ... 
Banding 

Distributlou of Proceedings 


197 0 9 
6 S 6 


203 IS 3 4 
S3 17 9 

287 16 0 


Preparalion for Decennial Iu*Ux, Vol. V. 

,, Annual Reports on the PriigresN of Cbeiuistiy 

I’urchaseof back numbers of Journal 

, Li<t of Fellows 


3P 0 0 
519 li » 
15 6 0 

^ 12 6 


Library Expenses 
Salary of Librarian ... 
Books and Periodicals 
Binding ... 


Indexing for fnternstioiial Catalogue 

,. Subscription to the Loltiar .Meyer Mcinv.i-ial Kuiid 

,, Administrative Expenses 

Salary of Aaslstanl Secretary 

^lory of Office Assisiant.. 

Wages (Coiiiniisfionau'e, Flouuekevl'er, and Obarwoinan) 

I’tsusion, Mrs. Hall ^ 

Oiial aud Lighting 

House Expenses aud Hejiairs 

Tea Expenses 

Insurances 

AccAiuntants' Charges 

Accountants’ Couiinission on Hecovery uf Income Tax... 

Stationery 

Postages 

Kuruiture 

Mi.scillaneous Expe.nses ... 


190 0 0 
202 11 6 
49 6 0 

SSI 17 8 

30 0 0 
II.' 0 0 


250 0 0 
86 10 0 
1.52 19 0 
30 0 0 
34 ? 11 
1C.:'. 12 4 
27 7 4 
in S R 
10 10 0 
1 10 ■ 9 
93 8 10 
27 S 7 
103 5 6 
13 12 8 
21 16 S 

920 13 3 


.. Balance, being excess of Income over Ex|-enditiire, carried to Calance 


:ii>o 2 


17134 17 2 


certify them to be in accordance therewith. I bsTe also veritled the Ualaiioe at tlie Bankers 


Approved— 


AaTBi'B Haancx 
J. AvocuTva Vom citxit, 
Victor H. Vblit. 




Iiiv«Ktiuents, £10070 18«. lid.) 
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tol. XCV, 


Lite Kuiikertt auri Uiu IrivcnVii.' iits. 
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annual general meeting. 


Dr. Biveks having given due notice that he would move the 
adoption of the following new Bye-Law : 

XIII hU.-On Ascertaining the Will of the Society hy means oj 
Voting Fapers, 

‘■The President, either on his own motion or on a written 
reouisition by the Council or by fifty Fellows, shall ^oceed 
IXcertain tie will of the Society as to any suggested change m 
the Bye-Laws or in the administration of these laws by e 
Connor by causing to be delivered, along with the Proceedings 
or sepiately, a notice to each Fellow of the change proved, 
togetLr wiL a voting paper upon it, to be filled m by he 
know and returned to the Secretaries not later than a pre- 
scribed date. After that date, the results of the voting shall be 
counted by the SecreUriea and two Scrutineers, appointed by 
thrpresident, and be reported by him to a Council Meeting an 
to a General Meeting, upon which the Council P™-? 

to act in accordance with the majority of votes, as being t.ie 
expression of the will of the iuftjorityy 

the President declared that his duty prevented him from putting the 
proposition to the Meeting, the suggested Bye-Law being repugnant 
to the Charter Dr. Divers then withdrew his Resolution, and gave 
notte that at a subsequent General Meeting he would propose the 
Bye-Law so amended that the word “ may ” replace the word shall. 

The PRESinESi then presented the Longstaff Medal for 1909 to 
Professor F. S3. Kipping, who responded in terms expressing his 
appreciation of the honour bestowed upon him. 


A vote of thanks to the Treasurer, Secretaries, Foreign Secretary, 
and Council for their services during the past year was proposed 
by Dr. L. T. Thorne, seconded by Dr. McGowan, and acknowledged 
by Prof. H. E. Armstrong. 

The Presipent then delivered his address, entitled “ Elements and 
Electrons.” Prof. J. J. Bobbie proposed a vote of thanks to the 
President coupled with the request that he would allow his address « 
be printed n the Society’s Transactions, the motion being seconded by 
Prof. F. S. Kipping, and acknowledged by the President. 


The Scrutators having presented their report, the Pkesideii 
declared that the following had been elected as Officers and Council 
for,tbe ensuing year. 


President : Harold B. Dixon, M.A., F.R.S. 

Vice-Presidents who have filled the Office of President : H. ii 



ANNUAL GENERAL MEETING. 


623 


Armstrong, Ph.D., LL.D., F.R.S. ; A. Crum Brown, D.Sc., LL.D,, 
F.K.S. ; Sir William Crookes, D.Sc., F.R.S. ; Sir James Dewar, M.A., 
IJj.l)., F.R.S. ; A. Vernon Harcourt, M.A., D.C.L., F.R.S. ; Raphael 
Mehiola, F.R.S. ; H. Muller. Fh.D., LL.D., F.R.S. ; W. Odling, M.A., 
JI.B., F.R.S. ; Sir William Ramsay, K.C.B., LL.D., F.R.S. ; J. 
Emerson Reynolds, Sc.D., M.D., F.R.S. ; Sir Henry E. Roseoe, LL.D., 
F.ES.’; W. J. Russell, Ph.D., F.R.S.; T. E. Thorpe, C.B., LL.D., 
F.R.S. ; W. A. Tilden, D.Sc., F.R.S, 

Vice-Presidente : J. Campbell Brown, D.Sc., LL.D. ; J. Norman 
Collie, Ph.D., F.R.S.; J. J. Dobbie, M.A., D.Sc., F.R.S. ; F. Stanley 
Kipping, D.Sc., Ph.D., F.R.S.; Sir Alexander Pedler, C.T.E., F.R.S. ; 
lames Walker, D.Sc., Ph.D., F.R.S. 

Trensurer: Alexander Scott, M.A., D.Sc., F.R.S. 

Secretaries: M. 0. Forster, D.Sc., Ph.D., F.R.S.; A. VV. Crosaley, 
D.Sc. Ph.D., F.R.S. 

Foreign Secretary: Horace!. Brown, LL.D., F.R.S. 

Ordinary MevAers oj Council: Julian L. Baker; George T. Beilby, 
F.R.S. ; William A. Bone, D.Sc., Ph.D., F.R.S. ; Alfred C. Chapman; 
Julius B. Cohen, Ph.D., B.Sc. ; Charles E. Groves, F.R.S.; J. T. 
Hewitt, M.A., D.Sc., Ph.D. ; W. R. E. Hodgkinson, Ph.D. ; H. R. Le 
Sueur, D.Sc. ; G. T. Morgan, D.Sc. ; A. G. Perkin, F.R.S. ; A. E. H. 
Tutton, Al.A., D.Sc., F.R.S. 
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PRESIDENTIAL ADDRESS. 

Delivered at the Annual General Meeting, March 25th, 1909. 

By Sir William Ramsay, K.C.B., P.R.S. 

Elements and Electrons. 

“To decompose the metals, to re-form them, and to lealise the once .ibaurd notion 
of transmutation : — these are the problems now given to the chemist for 
solution.”— Michael Fahaday, 1818; Lecture to the City Philosophic-ill 
Society. 

In my address last year, my thesis was the claims of the electron 
to be treated as an clement. I tried to show that inasmuch as it 
has been proved that an electron — an atom of negative electricity, 
as it may be called — has independent existence, and possesses mass, 
its claims to substantial nature are as great as those of any of the 
forms of matter which wc term elements. It has been proved that 
cathode-rays are identical with the /3-rays of radioactive substances- 
that from whatever source the /3-rays come, they have approximately 
the same mass, about ouc-thousandth of that of an atom of 
hydrogen; and although their mass is apparently dependent on 
their velocity, yet they may be considered as of the nature of 
atoms. 

I ventured to suggest that when a metallic and a non-metallic 
atom combine; when, to take a concrete example, sodium is burned 
iu chlorine, with formation of common salt, an electron leaves the 
atom of sodium, with which it was previously in combination, to 
form a link or bond between the atom of sodium and the atom 
of chlorine. The metal sodium, regarded from this point of view, 
can no longer be termed elementary ; it is a compound of sodion— an 
ion of sodium — with aii electron. When common salt is dissolved 
in water and “ionised," the sodion is comparatively unaffected ly 
the chlorion ; it apparently surrounds itself with a number of watcr- 
molecules, as does also the chlorion; it exerts its own osmotic 
pressure, produces its own special depression in the freezing point 
and rise in the boi/iug point of the solution; and, in short, bcliaves 
as if it vvere an independent molecule; similarly with the chlorion. 
According to this suggestion, the real shift of the electron occurs 
during the reaction between the sodium and the chlorine; the act 
of solution, of separating the constituents of the molecule of sodium 
chloride, makes it possible to detect the presence of its two con- 
stituent's, the sodion and the chlorion. 

It is not always, however, that it can be decided which atom 
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loses and which receives an electron. Not all compounds are 
ionised on solution. And there is evidence which renders it 
probable that the electron received from the sodium by the chlorine, 
the charge ” which converts it into a chlorion, is not the only 
electron with which the chlorine atom is combined. It appears 
likely that what we term “ elementary chlorine ” is not merely a 
L-ompound of two atoms of chlorine with each other, Clg? but that 
sach atom of chlorine carries with it no fewer than seven electrons. 
An ion of chlorine would therefore be a compound of a chlorine 
atom with eight electrons; one active, having been received from 
the sodium or other metallic element present in the compound ; 
the other seven, latent, as it were, and not revealing themselves in 
such a compound as common salt. A molecule 6f chlorine, CI 2 , 
may be regarded on this view. as E5CIECIE7 (where E stands for 
an electron). These "valencies ’’ are manifested in such compounds 
as perchloric acid. And if it be permitted to indicate the source 
of the electron by an arrow head, terminating the dash which is 
our usual symbol for a “bond” or “aiEnity,” then Na— *’C1 would 
show that in common salt, when formed from sodium and chlorine, 
the electron which forms the bond has been derived from the 
sodium. If, again, Roman numerals be used to indicate "latent 
bonds,’’ or unused electrons, Na — Cl'" indicates that a chlorion 
has eight electrons attached to it, of which one has been derived 
from the metallic constituent of the salt in solution, while seven 
belong to it as such. I have tried to expound those views in the 
last edition of " Modern Chemistry,” to which those interested in 
the matter are referred. 

The subject of my present address is the hypothesis that the 
generic difference between elements is due to their gain or loss of 
electrons; not of such supplementary electrons as convert an element 
into an ion, but of electrons more closely associated with the atom, 
roiistituents of the atom, as it were. I shall not, however, consider 
the question as to w'hether matter is composed of electrons. That 
is a question well worth raising; but it must follow later; it is not 
germane to my subject. The question before us is whether, to take 
a concrete example, an atom of sodium, by losing or gaining 
electrons, remains an atom of sodium ; whether the loss or gain of 
[electrons does not cause it to change into some other element or 
elements The arguments in support of this hypothesis arc partly 
theoretical and partly experimental. I am not sanguine enough 
to suppose that they will at once gain the adhesion of chemist-s; 
t should, however, be glad if they were to lead to e.\periuiental 
^nvei;ti;uition, for their claim to found a theory must, in the long 
depend on their applicability to experimental facts. 
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1. It has for many years been an axiom in chemistry that the 
chemical nature of a compound is due chiefly to the number and 
arrangement of the atoms which form it, and in a less degree to 
their intrinsic character. This was first specifically stated by 
Dumas (Ann. Chim. Phys., 1851, [iii], 33, 179, 269); his words 
are : “ Every chemical compound forms a complete whole. Its 
chemical nature depends primarily on the arrangement and number 
of the constituent atoms, and to a less degree on their chemical 
nature.” Innumerable examples of the justice of this statement, 
applied to ordinary compounds, might be cited. It is, however, 
equally applicable to ions ; that is, to compounds or elements which 
differ from others only by the gain or loss of one or more electrons. 
The metal sodium, for example, if regarded as a compound of 
sodion with an electron, differs conspicuously from the sodion of 
common salt ; no less different, too, is the chlorion in salt from the 
element chlorine. If such differences can be produced by the 
transfer — loss or gain- — of one electron, it may be tahen as probable' 
that even greater differences would be found, were an element to 
lose a greater number of electrons. It might be expected that its 
valency would change, and with the valency its physical and 
chemical properties. 

2. It may be objected that such a loss or gain of electrons by an 
element is wholly hypothetical. Six or seven years ago, that 
criticism would have been a just one ; it is now, I venture to thinh, 
out of date. For we are face to face with the fact that certain 
elements are continuously parting with electrons, and that when 
they do so, a change of the nature of transmutation has supervened. 

It is true that the products of the transmutation of uranium, 
radium, and thorium (actinium, perhaps, may be regarded as still 
belonging to that class of elements of which the independent 
existence requires further proof) are first of all obtainable in s;icli 
infinitesimal amount that their claim to the term element mav 
be questioned ; but the undoubted fact that the well-known helium 
is a product of the “ degradation ” of radium must be held to be 
thoroughly established. And in this instance, one certain case of 
transmutation is sufficient. Ex uno disce omnes. 

It may, however, be interesting to chemists to reproduce a table, 
borrowed chiefly from the second edition of Rutherford’s Radio- 
activity, p. 406, which shows the properties of the degradation- 
products of radium. (The table is slightly altered.) 
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Transformation 
products. 
Rarlium 


iJmanatiou ■ 

! 

'i' 

Kadium A \ 


Radium B 




Radium Q I 

'i' 

Radium X> ... 


I 

Radium A’j ... 

i „ 

Radiluii £>2 ••• 
Radium F ... 


Pfoducti from Radium. 


Time to be half 


tranaformed. 

Raya. 

1200 years ... 

o-rays 

3 *8 days 

a-rays 


3 miuutea o-rays 


05 

2 21 miuutea ... 

No rays 

28 miuutea ... 

j8-» 7 -ray 8 -.. 

About 40 ycATS 

No ray.s 

6— 6‘5 days... 

No ray.s 

4'Sdays 

and 7 - rays... 

143 Jays 

o-rays 


Chemical aud 
physical properties. 

Like barium, but more electro- 
nerative ; sparingly soluble 
sulphate and carbonate ; sol- 
uble halides. 

Chemically inert gas ; condenses 
at low temperature ; atomic 
weight 216?. 

Behaves as solid ; deposited on 
surface of bodies; concen- 
trated on cathode in electric 
field. Volatile at about 1000’. 
Soluble in strong acids. 

Soluble in strong acid.s ; volatile 
at 630’. B is more volatile 
thau A or C. Precipitated 
along with Ba. 

Soluble ill strong acids ; de- 
posits on copper or nickel. 

Soluble in strong aciiis, and 
volatili.H(f«l below lOOC’. Pos- 
sibly “radio-lead.'’ 

Volatile below lOOO’". Soluble 
in hot acetic acid. 

Volatile at red heat ; more elec- 
tro-negative than El- 

Volatile at 1000’ : deposited 
from solution on to bismuth 
plate. Probably “polonium.’’ 


This table of properties, which might be considerably enlarged, 
may suffice to convey the conviction that these substances are in 
reality chemical elements, differing in properties ; no one of them 
has probably been seen, except radium D, which Mr. Cameron and 
I were successful in depositing from the emanation at the conical 
end of a very fine capillary tube. It was a grey, lustrous metal ; 
aud when oxygen was admitted, and the tube was heated, the 
metallic lustre disappeared. I have not had an opportunity yet 
of repeating the observation, but hope to do so soon. This sub- 
stance appears to resemble lead in its reactions; it is contained in 
the lead chloride, separated from radioactive minerals, and can be 
separated partially from lead by repeated crystallisation of the 
chloride. There can be no doubt that when larger quantities of 
radium are available, some of these substances will be characterised 
by a.s deffnite tests as the ordinary metallic elements. 

It is known that the changes of radium and of its emanation are 
accompanied by an enormous evolution of heat. The latest work on 
the subject, carried out in Prof. Exner's laboratory at Vienna by 
E- V. Schweidler and V. F. Hess, shows that the heat-evolution 
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per gram of radium is 118 calories per hour. Rutherford has shown 
that the emanation, with its rapidly decaying products, RdA, RdB 
and RdC, in changing to the long-lived RdD, evolves a quantity 
of heat about three quarters of that evolved by the radium from 
which it is derived; and no doubt each of the changes is accom- 
panied by a definite loss of heat. In other words, these are all 
cndotliermic bodies. The question has been raised whether other 
elements than the radioactive ones are similarly spontaneously 
changing. It appears to have* been proved that the discharge of 
an electroscope by the ordinary metals is due to their containing a 
trace of radium, or of some other radioactive metal. 

3. Some years ago, in conjunction with Dr. Spencer, experiments 
have been made similar to those well known for zinc; plates of 
different elements, placed over the plate of an electroscope, were 
illuminated with a constant source of ultra-violet light. These 
plates evolved electrons, but at different rates; the more electro- 
positive metals more rapidly than the more, electronegative. It has 
also been shown by Sir J. J. Thomson that potassium parts with 
electrons; and by Professor Fleming that the liquid alloy of 
potassium and sodium docs so when illuminated. Now we know 
many compounds which are sensitive to the action of liglit; tie 
halides of silver, used in photography, are perhaps the most familiar, 
The halides of silver are formed by’ an exo- not an endo-thermic reaction ■ 
that is, when they decompose, heat is absorbed, not evolved. Their 
decomposition therefore is accompanied by an absorption of enorev 
derived from the pulses of ultra-violet light, A similar case'of 
light-induced chemical change is that of the carbon dio.xide and 
water-vapour of the atmosphere, when they are absorbed by plants, 
and converted, under the inffuence of solar radiation, into carbo- 
hydrates and other complicated molecules. Here again we have an 
instance of the energy of the light-waves being stored ; the change 
is an endothermic one. 

Instances are not wanting, however, of exothermic chemical 
change being furthered by light. The rate of interaction of 
hydrogen and chlorine in the dark is exceedingly slow; but under 
the catalytic stimulus of violet and ultra-violet light, it becomes 
explosively rapid. 

In short, no general rule can be laid down ; in some cases endo- 
thermic, in others exothermic, changes are expedited by the action 
of light-waves. 

Knowing that the radioactive elements are actually changing 
into other elementary ’ forms of matter with evolution of electrons 
fas well as sometimes of a-rays), we cannot, I think, avoid the 
inference that where electrons are evolved, a change from one form 
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of element to another is in progress. If not proved, it ia at all 
events probable. The spontaneous " degradation ” of the radio- 
active elements is an exothermic change; the “degradation” of 
the other elements under the stimulus of light-waves, judging by 
the analogy of photo-sensitive compounds, may or may not be 
accompanied by evolution of energy. Probably in some cases it is ; 
in others it is not.* 

4. In his Faraday lecture. Professor Ostwald, in 1904, likened 
the elements to stalactites hanging from the roof of a cave, some 
longer, some shorter. The absorption of energy by a long stalactite 
may serve to shorten it, and to alter its position. But while the 
commoner elements (and therefore the more stable) are difficult 
thus to displace, owing to the enormous amount of energy required 
to effect the displacement, the radioactive elements are, as it were, 
displacing themselves spontaneously, and losing energy in so doing. 

Inasmuch, moreover, as the effect of energy is proportional not 
merely to its total quantity, but to its intensity, and inasmuch as 
its intensity is closely related to its concentration, it is to be 
expected that just as the concentration by Sir Humphry Davy of 
electric energy into the small area of the ends of two platinum 
wires enabled him to decompose the alkalis, so a high concentration 
of energy will effect the change of one clement into another, or 
into several others. 

5. Turning next to another line of evidence, let me allude to a 
paper read to the Society in February last, by my friend, Jlr. Alfred 
Egerton, in which he points out regularities in the irregularly 
regular series of atomic weights. Attempts to introduce order into 
this scries have generally been made by the device of an arithmetical 
or geometrical series, from which divergences are represented by 
arbitrary factors; in short, attempts of this nature introduce 
arbitrary constants. Mr. Egerton considers the question: Why 
arc the atomic weights of many of the elements multiples of that 
of o.xygen ! I must refer those interested in the subject to his 
paper (Trans., 1909, 95, 238); I will merely state here that almost 
absolute coincidence between the best known values of the atomic 

* I may remark here, liareiitlictically. that it has been siiggcstwi that a poisilik 
sourer nf energy, available in the future, reheU our fuel is e.xh.austcd, niielit be 
iltiived, if a catalyst for the exothermic change of one form of elementary matter 
wore disixivcied. The remarks m.nie above imint to the conelusion th,it mu li .i hojse 
is probably destined lo Ire illusory ; for ibe balance* of [trobability is in favour of the 
tkaiitus as we know them lieinx stable boilies ; to “ dejttade '* them, as much cuergy 
would have to be absorbed as woiihl lie given out by a reversible process, and that 
eiu'Tcy could be obtained only from known sources, for the main supply of energy 
therelore, we have nothing to look to beyond our voal-iuiues. .\t the .same time it 
should be mentioned that Prof. Lcuard inclines to the be lief that the “ dcgradaiioii ’ 
of elements is always exothermic. 
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weights and his calculated numbers are arrived at on the simple 
hypothesis that multiples of the mass of a definite number of 
electrons are added to> or subtracted from, the atomic weight, 
expressed as a round number. The statement is saved from being 
arbitrary, inasmuch as the multiple ascends in nearly regular 
progression. It may almost be said to follow from this view that 
if electrons could be added to, or subtracted from, the atoms of 
elements in definite numbers, transmutation would be effected. 

So far, I have endeavoured to state the various arguments in 
favour of the possibility of transmutation. They are, briefly 
stated : 

1. The subtraction from, or addition to, an atom of an element 
of one or more electrons, by virtue of which it is converted into an 
ion, completely changes the properties of that element. 

2. The fact is incontestably proved that certain elements, termed 
radioactive, are losing electrons, and are thereby being converted 
into other forms of matter, which in our present nomenclature have 
equal claim to be considered elementary. 

3. The influence of ultra-violet light on many, if not all, elements 
is manifested in causing them to part with electrons; it is not, 
however, thereby proved that they yield other elementary forms of 
matter. 

4. The effect of chemical change is usually manifested in a gain 
or loss of energy. There is reason to believe that change from one 
elemental form of matter into another would be accompanied by 
an unusually large gain or loss of energy, for it is known that the 
‘‘ degradation ” of radium is coincident with the loss of a relatively 
enormous amount of energy. This energy, moreover, is in a highly 
concentrated form; much energy is contained in small volume, or, 
what amounts to the same thing, in small mass, using the word in 
the sense of quantity of matter. 

5. It appears that the irregular regtiiarity of the numbers repre- 
senting the atomic weights can be represented on the hypothesis 
that the addition or subtraction of definite groups of electrons is 
the cause of their divergence from a perfectly regular series. 

These arguments, however, can be regarded only as furnishing 
strong ground for experimental investigation ; and I propose in the 
rest of my address to give a brief sketch of what has been attempted, 
No one is better aware than I am how careful one should be in 
publishing results ; but it has appeared to me best to make public 
the conclusions to which my experiments have led me; if the 
experiments are faulty, they will be repeated and corrected; if 
just, they will be corroborated. 

I need here only allude to the transformation of radium emanation 
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into helium, discovered by Mr. Soddy and myself. The accuracy 
of this observation has been amply established. Owing to the fact 
that during this transformation the energy evolved is in the most 
concentrated form known, and that the emanation of radium is 
fairly easily soluble in water, and therefore in aqueous solutions, the 
action of the emanation on a solution of copper sulphate and 
nitrate was investigated, glass vessels being employed. Four 
experiments were made, each one in duplicate; the duplicate was 
in each case treated like the solution containing emanation; the 
only difference was that the duplicate-solutions contained no 
emanation. From the emanation-solutions, a larger residue was 
obtained in each case than from the duplicate; and while the 
residue from the emanation-solutions showed the presence of a trace 
of lithium, those from the duplicates failed to give spectroscopic 
evidence of the presence of lithium. The fact of the experiments 
having thus been carried out in duplicate renders inapplicable tbe 
criticism of Professor Hartley, that inasmuch as lithium is a widely 
distributed element, accidental contamination is probable. But the 
alleged repetition of the experiments of Madame Curie and Mile. 
Gleditsch, in which, using platinum vessels, they obtained no greater 
residue, and no trace of lithium, cannot be thus explained away. 
There are two possible replies; either the conditions of experiment 
varied, so that the same result was not obtained ; or it is 
conceivable that in presence of emanation and a copper 
solution, a trace of lithium was dissolved from the glass vessel 
(which had been tested for lithium, however, with negative 
result), which escaped solution in absence of emanation, on the 
one hand, or in absence of copper, on the other. For emanation in 
presence of distilled water in a vessel of the same glass gave a 
minute residue in which the spectrum of lithium was not to be 
observed. 

I may be permitted here to mention a research carried out by 
Mr. Alexander Cameron, under my supervision, on the action of 
emanation on a solution of silver nitrate in a silica bulb, no glass, 
but only silica and platinum vessels, having been used for the 
experiments. Two experiments were made, in which the silver 
nitrate solution was left for a month in presence of the emanation 
from 0'2111 gram of radium, reckoned as metallic. Two similar 
blank experiments were made, in which no emanation was intro- 
duced into the bulb. These experiments had the object of Mcertain- 
ing whether the “ treated " silver nitrate gave a larger residue 
than the “untreated.” The utmost pains were taken, it is needless 
to say, to avoid the introduction of any solid matter with the 
reagents employed. The results were negative; they are as follows: 



632 


RAMSAY: ELEMEN'fS AND ELECTRONS. 


Residue from 
“ treated ** silver nitrate* 


Residue from 

“untreated” silver nitrate. 


Expt. 1 0*00022 

„ 2 0-00027 


0-00032 

0-00007 


The differences are so small, and the difficulty of avoiding con- 
tamination so great, that no positive conclusion can be drawn from 
the experiments. It is really impossible to manipulate quantities 
of the order of a few tenths of a milligram. The residues showed 
only the spectrum of sodium. 

But the available energy of the radium emanation was certainly 
largely expended in producing another change, for a large amount 
of metallic silver was deposited — no less than 0’23 gram. Besides 
this, the gases evolved consisted of: Oxygen, 1*038 c.c. ; hydrogen, 
0'071 c.c. ; nitrogen, 0'084 c.c.; and carbon dioxide, 0 016 c.c.;* in 
all, 1-209 c.c- 

The total amount of emanation with which these solutions were 
treated was respectively 0*78 and 0*92 of that evolved from a gram 
of radiirm in 3 -86 days — a comparatively large dose, and one capable 
of evolving about 5,000 gram-calories. 

It is, however, possible that silver is a very stable'' element, 
and that a bad selection has been made. Judging again by analogy 
with compounds, if it were required to separate carbon from one 
of its compounds, it would puzzle a beginner if carbon dioxide were 
the particular carbon compoxmd fi.xed on as a source of carbon; 
while, -with cane-sugar, mere application of heat would reveal its 
content of carbon. Only repeated experiment can solve this 
problem — to discover the less stable, and therefore more easily 
degraded, elements. Probably they should be sought for among 
those of high atomic weight. 

I have, however, stumbled across a case of apparent trans- 
formation, iu working in a totally different direction. After ihe 
demonstration that helium is a transformation-product of radium, 
Debierne showed th<at it is also to be obtained from actinium, 
Naturally, the idea occurred that thorium should also yield helium. 
Now, the radioactive constant of thorium is only the 1/180, 000th 
part of that of radium ; hence the necessity of working with a 
very much larger quantity, over a very much longer time. 

Miss Burke was so good as to purify for me 270 grams of thorium 
nitrate, Th(N 03 )^. On December 20th, 1905, it was dissolved ic 
about 300 c.c. of water, and introduced into a round-bottomed 
flask, provided with a capillary neck, on which was scaled an 
excellent stopcock. The stopcock was greased, and after fclie llask 
' The cactou dioxide was probably due lo the gnase of tho htopcock ol the 
burette in which the explosion was carried out. 
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had been evacuated with a Topler pump, the tap was closed. After 
some hours, it was again pumped empty, and again left; and this 
proceeding was repeated at intervals, until absolutely no gas could 
be pumped off. The thorium nitrate was fairly acid, for unless 
some free acid is present, it is difficult to avoid its being hydrolysed 
by water. After this complete withdrawal of all gas, the glass 
connexion to the Tbpler was broken; the- upper part of the capillary 
tube, above the stopcock, was filled with water, and the flask was 
inverted into a jar of water. During the three years in which the 
gaseous contents of the flask were under observation, no trace of 
leakage at the stopcock occurred ; no water entered. Dad leakage 
occurred, it would have been detected by a line of demarcation in 
the capillary tube, between the strongly refracting solution of 
thorium nitrate and the less refractive water. 

The flask was left for 168 days, and was then sealed to a Tbpler 
pump, with a U'tube, cooled with liquid air, interposed between 
the flask and the pump. On opening connexion to the pump, a 
white substance deposited in theU -tube. As the presence of carbon 
dioxide was not suspected (the experiment having been made to 
test for helium), this white deposit was not investigated; there 
was, however, a suspicion that it might be carbon dioxide. The 
total volume of gas collected measured 3'523 c.c. ; it contained 0’061 
c.c. of explosive mixture of hydrogen and oxygen. The residue was 
mixed with excess of oxygen, and the nitrogen removed by sparking 
in presence of caustic potash. The gas remaining was then intro- 
duced into a tube containing phosphorus, and the oxygen was 
removed. The minute residue was forced into a minute capillary 
vacuum-tube, and its spectrum examined. The tube was nearly 
phosphorescent; I could not be certain, but I suspected that I saw 
the yellow line of helium. The flask was treated as before, and set 
aside for 250 days (June 6th, 1906, to February llth, 1907). The 
gas then pumped off was analysed. Its volume was 5 750 c.c.; it 
contained 0'588 c.c. of carbon dioxide, absorbable by potash, and 
0017 c.c. of hydrogen plus oxygen; the residue, 5145 c.c., was pure 
nitrogen. Here the volume of gas emitted from the thorium nitrate 
was nearly proportional to the time. Again, helium was sought 
for, but without definite result; the yellow line was doubtful. 

After closing the flask as before, it was kept for 173 days, until 
August 3rd, 1907. The gas, on analysis, gave carbon dioxide, 
V08 c.c. ; hydrogen and oxygen, 0-0'2 c.c.; and nitrogen, 1-64 c.c.; 
the total volume was 2'74 c.c. The testing for helium was very 
satisfactory as regards manipulation, but the presence of the D3 line 
■\Tas questionable. 

On August 14th, 1907, a control experiment was started, in 
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which a solution of 300 grams of mercuric nitrate, in the minimum 
quantity of water, was enclosed in a similar llask, pumped empty, 
and inverted. This salt was chosen because mercury is not supposed 
to be a radioactive metaf, and because of the known oxidising 
qualities of mercuric nitrate. The gas withdrawn from this flask 
on March 30th, 1908, consisted of O'OIS c.c. of carbon dioxide, 
0*034 c.c. of oxygen, and 3*628 c.c. of nitrogen. That from the 
bulb with thorium nitrate contained 1*209 c.c. of carbon dioxide 
0*016 c.c. of hydrogen and oxygen (Hj+O^), and it left a residue 
of T321 c.c. of nitrogen. After sparking down, there was distinct 
evidence of a helium spectrum; that is, the Dj line was observed, 
but the tube almost at once “ ran out.” To make certain, however 
of the production of helium from thorium, a larger quantity is 
evidently necessary. 

The next analysis was made on February 9th, 1909. It occurred 
to me that although the grease on the stopcock had been exposed 

to only a trace of liquid — that in the narrow capillary tube still 

carbon dioxide might have been produced in presence of thorium, 
although the similar experiment with mercuric nitrate gave a 
practically negative result. To guard against this, a little metallic j 
mercury was introduced, without letting in a trace of air. When ^ 
the flask was inverted, the capillary tube was filled with mercury, 
which effectually protected the .stopcock from contact with the 
thorium solution. On e.xamining the flask on February 9th, 310 
days after the gas had been withdrawn, no bubbles could be detected 
between the stopcock and the mercury; had carbon dioxide risen 
from the grease, it must have been trapped there. 

The result of the presence of this mercury was unexpected, 
Instead of 3 or 4 c.c. of gas, no less than 180 c.c. were collected ■ 
analysis of a small portion showed that it was almost pure nitrogen. 
To extract the carbon dioxide, the whole of this gas was liquefied in 
a bulb cooled with liquid air, under a pressure of two atmospheres; 
and the nitrogen was allowed to boil away into a gas holder. The 
residue in the bulb was collected separately. The process was 
repeated a second time. The first small portion of gas contained 
0*411 c.c. of carbon dioxide; the second, 0*103, in all 0*622 c.c. It 
is probable, however, that not all was then separated, for carbon 
dioxide has still a small vapour pressure at — 185°. 

These experiments render it at least probable that thorium 
nitrate “ engenders ” carbon dioxide ; or, in other words, that one of 
the degradation products of thorium is carbon. 

To test this question further, two quantities of thorium nitrate, 
carefully purified, were treated with radium^emanation, which had 
some hours in a tube containing moist potash. It was 
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introduced rapidly into a^bulb, and the only chance of contamination 
with carbon compounds was while it passed through a stopcock on 
its way to the bulb ; the time of contact cannot have been a fraction 
of a second. A special experiment, to be described elsewhere, has 
shown that grease, in contact with emanation, yields, when oxygen 
is absent, nothing but pure hydrogen ; not a trace of carbon dioxide. 

The first quantity of thorium solution was charged with emanation 
on June 3rd, 1908; the bulb was opened, and the gas analysed, on 
November 18th. Nitric peroxide was present; it was removed by 
shaking with mercury, some pure oxygen having been adde<f to 
combine with nitric oxide. The volume of the gas was then 5‘579 
c.c. No electrolytic gas was present, but 0*551 c.c. of carbon 
cjioxide, T342 c.c. of oxygen, and 3*686 c.c. of nitrogen. The 
method of filling this bulb absolutely precluded entry of air at any 
time. The same solution in the same bulb was recharged with a 
much smaller quantity of emanation on November 20th; the bulb 
was opened on, February 2nd, 1909. After removal of oxides of 
nitrogen with mercury as before, the volume was 1*789 c.c.; it 
contained 0*124 c.c. of carbon dioxide, 1*026 c.c. of oxygen, and 
0*639 c.c. of nitrogen ; there was no electrolytic gas. 

From these experiments it w’ould appear that the action of radium 
emanation on thorium nitrate solutions is also attended with the 
formatiou of carbon dioxide. Thorium belongs to the same natural 
family as carbon; and experiments were next tried with another 
member of the same family, namely, zirconium. Two bulbs were 
therefore charged with an acid solution of zirconium nitrate, and 
each “dosed,” on August 19th and 26th, 1908, respectively, with 
the radium emanation from 0*2111 gram of radium as bromide, 
gathered during eight days. The gases were analysed as on the 
20th November. After oxides of nitrogen had been removed, the 
remaining samples had the following composition ; 



I. 

11. 

Carbon dioxide 

o rj4 

0-118 

,, inoiioxiile 


o-oos 

Xitro;;rii 


0 782 

'-’sys'ii 

3 >31 

3-665 


There was no electrolyd-ic gas. 

Having obtained carbon dioxide from zirconium nitrate, hydro- 
silicofluoric acid was similarly treated with the emanation of a 
^reek s gathering from the same quantity of radium. The carbon 
dioxide from 10*2 c.c. nf what was practically all electrolytic gas 
amounted to 0*106 c.c. I am much indebted to Mr. Usher for 
carrying out the analyses of these gases. 

To ascertain whether lead, too, yielded carbon dioxide, a bulb 
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was charged with an acid solution of lead chlorate, and dosed with 
emanation; the bulb was set aside on December 18th, 1908; the 
gases -were extracted and analysed on January 26th, 1909. The 
bulb contained a thick deposit of lead peroxide ; the gas did not 
attack mercury, hence there was no free chlorine; it consisted 
wholly of oxygen, 5'192 c.c., and carbon dioxide, O'OOT c.c. The 
amount of the latter gas is here insignificant; and the experiment 
may be regarded as a blank one as regards the production of carbon 
dioxide. 

A similar experiment was made with bismuth perchlorate, 
obtained by dissolving bismuth oxychloride in excess of perchloric 
acid, and evaporating until the solution became syrupy, and until 
white fumes appeared. Some crystals deposited on cooling. The 
oxychloride was testing for nitrates and nitrites with brucine ; none 
were present. The pressure in the bulb, on opening, was very high, 
duo to formation of oxygen and chlorine. The total amount of 
carbon dioxide found was O' 130 c.c., and of oxygen about 48 c.c. 
Now, as the solution of bismuth perchlorate had been evaporated 
until fumes of perchloric acid were evolved, and as all carbon 
compounds — dust, etc. — must certainly have been oxidised, the 
formation of carbon dioxide appears certain. The mercury which 
had absorbed the chlorine was carefully tested for nitrates and 
nitrites, but with negative result; and no nitrogen was present in 
the gases produced. This may appear curious, for bismuth belong! 
to the nitrogen group; but in such matters it would be bold to 
predict. The fact that nitrogen was absent from the bulbs contain- 
ing bismuth and lead points to the absence of air, and inferentiallj 
also to its absence in the other experiments described. Indeed, it 
is certain that in all these experiments all gas was initially extractc'' 
from the solutions; and no gas entered during the subseqtien 
manipulations. 

Much more might have been said regarding the special precautioni 
taken. For example, a pump with a specially narrow fall-tubi 
was employed ; 1 cm. of its length contained about 1 cubic milli 
metre. The exhaustion of the bulbs was carried so far that no 
appreciable bubble passed down the fall-tube; 1/ 100th cubic milli- 
metre could have been easily detected. Again, all vessels were 
washed out with hydrogen made by heating palladium-hydrogen is 
connexion with a pump ; tubes, explosion-burette, measuring-burette, 
etc., so as to avoid ail posible source of contamination. In short, 
every precaution which could be thought of was taken to exclude 
.oil foreign gases. The emanation, besides, before it was introduced 
into the bulbs, bad stood for several hours over moist potassiuir 
hydroxide; that treatment has been found repeatedly to exclude 
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jvll traces of*^ carbon dioxide^ for it has been tested for spectro-’ 
scopically and its absence conclusively proved. 

Such are the facts. No one is better aware than I how insufficient 
the proof is. Many other experiments must bo made before it can 
confidently be asserted that certain elements, when exposed to 
concentrated energy,” undergo degradation into carbon. 

The nature of the Presidential Address delivered to the Society 
on the occasion of its Anniversary Meeting has varied with the 
occupant of the Chair. Up to 1903, the custom has been for the 
President to adopt the Report of the Council, and to make any 
remarks on it which he deemed appropriate. In that year, Pro- 
fessor Emerson Reynolds made separate comments on the Report, 
and added to it certain observations dealing with the progress of 
chemistry. From the date of my admission to the Society in 1873 
up to 1887, when Dr. Hugo Muller occupied the Chair, this was 
the uniform practice. It was broken by Sir William Crookes in 
1888, whose address treated of ” Meta-Elements.” Professor 
Armstrong said in 1894; ‘'It should be the duty of the occupant 
of this Chair to deliver a technical address”; and I hold that be 
was right. The President of a Society like ours reaches office at 
an age when he may be e.xpccted to have accumulated valuable 
experience, whicli it is his privilege to bring to the notice of the 
Society. And on this conviction 1 have endeavoured to act. 

The history of the Society during the past year has been 
sufficiently given in the Report of the Council, to which I have 
nothing to add. I wish, however, in transferring office to my 
distinguished friend and colleague, Professor Dixon, to express my 
sense of the great honour which has been bestowed on me in the 
Presidentship of the Chemical Society; also to express regret for 
aay shortcomings during my tenure of the office; I have 
endeavoured to do my best to promote the interests of the Society, 
la this I have to record my indebtedness to the Fellows for their 
uniformly courteous treatment of “the Chair”; to tlie Council of 
the Society for help and support in deliberations at meetings; and 
in especial degree to the officers of the Society, notably to the 
iecretaries, with whom the most cordial relations have always 
iubsisted, and whose unfailing help in all matters connected with 
he Sotiety I have to acknowledge with feelings of the warmest 
iratilude. 
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LXXVIll. — Contributions to the Chemistry oj 
Cholesterol and Coprosterol. 

By Charles Doree. 

Part l.—The. Presence, of a Second Vnsatnraled J.inHng in the 
Cholesterol Molecule. 

Cholesterol, as is well known, behaves chemically as an un- 
saturatcd alcohol. It readily forms dihalogen additive products, 
and thns possesses certainly one double linking in the molecule. 
In this respect all the isomeric animal and vegetable eholestevols 
are similar to it (Doree, Biochem. J., 1909, 4 , 72), and from a 
physiological point of view the double Unking is of importance, 
since it Ls been shown that the antitoxic function exerted by tlic 
naturally occurring cholesterols towards the hEcmolytic action of 
such poisons as saponin, is reduced to a minimum if the double 
linking bo saturated or modified. The position of this double linking 
in the molecule has been shown by Windaus {Ber., 1906, 39. 
2008) and by Doree and Gardner (Trans., 1908, 93 , 1328) to be 
situated at the end of a side-chain of carbon atoms. In 1901 
Windaus {Ber., 1907, 40 , 3681) by the reduction of phytostml 
with sodium in amyl-alcoholic solution obtained a dihydro- 
phytostcrol, which was, however, still unsaturated towards bromine. 
It appeared therefore that phytosterol, unlike cholesterol, contained 
two double linkings, one of which reacted with hydrogen, and tlie 
other with bromine. The use of ozone as a reagent for 
characterising the unsaturated linkings of organic compounds was 
first demonstrated by Harries {.Inruden, 1906, 343 , 311), and has 
recently been especially emphasised by Molinari (Ber., 1907, 40, 
4154; 1908, 41 , 583), who considers the reaction with ozone to be 
better than any other for this purpose. According to Harries, 
unsaturated compounds combine witli ozone, each double bond 
becoming saturated by the addition of one molecule of ozone. 
Compounds sucli as aldehydes, ketones, and acids, which contain 
the carbonyl group, further unite with one atom of oxygen at eacli 
such groupiiig, and on treatment with water this is eliminated 
with the formation of hydrogen peroxide. The latter point, it 
may be mentioned, is disputed by Molinari, who considers the 
reactions for hydrogen peroxide obtained by Harries to be due 
to the presence of aldehydic and other substances. 

As the result of an examination of the action of ozone on 
phytosterol, Molinari found both by the determination of the 
amount of ozone added (the ozone number), and by analyses ol 
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tlic ozonide obtained, that phytosterol forms a compound, 
and therefore contains two unsaturated linkings in 
llie molecule {Ber., 1908, 41, 2782). Cholesterol and the recently 
Jiscovercd bombicesterol were found to behave similarly towards 
ozone, and these substances would therefore appear to possess a 
second and previously unknown double Unking in the molecule. 
That this might be the case had been previously pointed out by the 
author and J. A. Gardner (foe. cit.), who found that the compound 
obtained by the prolonged action of ozone on cholestenone after 
repeated purification gave numbers on analysis which corresponded 
xvitli the formula C 27 H 4 ^ 0 * 0 -, that is, the correct oxygen content 
for a compound possessing two double bonds and a carbonyl group. 
Analyses of ozonides dried in a vacuum arc for various reasons 
far from satisfactory. In the simple ozonides analysed by Harries 
and his co-workers, the carbon percentage is frequently one or 
more units too low, and in the ease of cholesterol derivatives this 
difficulty would no doubt become still more apparent, since these 
compounds are notoriously difiicult to burn successfully. The deter- 
mination of the ozone value in the cases e.xamiiied by l\folinari 
i^rnvo far more satisfactory results, but the method is extremely 
tedious, as the complete removal of the solvent- in a vacuum 
requires from four to seven weeks. Molitiari found, however, that 
t!iO solvent could be most cxpediliously removed by heating the 
ozonides in a vacuum at 60 — Co®, when, in the case of cholesterol 
and ])hytobterol, a constant weight was obtained in half an hour, 
;uicl the ozonides were found to he stable up to a temperature little 
slidit of 100°. It was thought, therefore, to be of interest to 
r.sc'Cilain whether this method of studying the action of ozone 
could be extended to a number of cholc.stcrol derivatives, with the 
iiltinjuto object of tlirowing some light on the nature of tlic second 
daiililc linking in tlicse substances, and of explaining, if possible, 
of the anomalies previously observed in connexion with the 
iit'liaviour of apparently saturated or unsaturated derivatives of 
■Iinlcstcrol towards bromine. For this purpose the action of ozone 
11 tliO following compounds was examined. Tlic schematic formulje 
tiviii have no great value, but represent the opinion at present 
)k!< 1 as to the structure of that part of the molecule of cliolesterol 
idiidi includes tlic first double linking, and illustrate the supposed 
lelationslii]) of the other derivatives to the mother substance: 

hcH 

CUJI CH-OH 

II, Aciil, IV11^40^. III. fl-Cliolestanrtl, t’4,I[4gO, 
T T 2 
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CH-OH 


IV. a-Oliolestauol, C^rHjgO, 

(V) Coprosterol, C._>;H480, and (VI) ^-coprosterol, the relation- 
ships of which to cholesterol and to one another are unknown: 
the ketones corresponding with these alcohols, namely, (VII) 
cholestenonc, (VIII) ^-choiestanone, CgjHigO, and (IX) 

coprostanone, C27H46O, the ketone given both by coprosterol and 
^-coprosterol. 

Experimental. 

The ozone used in these experiments was prepared as follows; 
Oxygen from a cylinder was passed through concentrated sulphuric 
acid, and then through an ordinary tube ozoniser. A large spark 
coil was employed, which, when working steadily, required 1’5 to 
2 amperes at 4 volts. The .ozonised oxygen, without any after 
treatment, was passed first through an empty flask, and then 
through absorption bottles containing the solutions to bo ozonised. 
The solvent used throughout was purified chloroform. The ozonised 
gas was passed at the rate of from to 6 litres per hour, and 
was found to contain almost exactly one per cent, of its weight of 
ozone.* The solutions were not specially cooled, but the experi* 
ments were carried out in a very subdued light. In some cases, 
the chloroform was evaporated off in the ozone stream as recom- 
mended by MoUnari; but in others this was found to le 
unsatisfactory. When saturated with ozone, the liquid was brought 
into a small, weighed distillation flask, the solvent distilled off 
in a vacuum, and the ozonide heated ou a water-bath kept at a 
constant temperature, a high vacuum being maintained through- 
out. The flask was weighed at frequent intervals until no further 
loss occurred. 


E xperimeni s with the Acid, C.,7n4404. 

This acid was prepared by the oxidation of cholesterol wdth potass- 
ium hypobromite (Diels and Abderhalden, Uer., 1906, 36,3177). Its 
reactions, and especially its behaviour on oxidation, make it very 
probable that it is formed by the conversion of the CHo’CH*0H 
group of cholesterol into two carboxylic groups with opening oi 
the ring. It would, therefore, still contain the unsaturated side- 
chain of cholesterol, but in spite of this it is quite indifferent to 
bromine. The acid is almost completely insoluble in all the usual 
* Estimated by absorption of the ozone in a weighed quantity of olein (Moiiiiari). 
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5ioIvent3 with the exception of glacial acetic acid, from which it 
\vas obtained in prisms melting at 290*^. A quantity of the finely- 
powdered substance was suspended in chloroform, and submitted 
to the action of the ozonised oxygen. In a few hours the solution 
became perfectly clear, and it was apparent that a soluble ozonide 
bad been formed. This clearing of the suspension marks a stage 
in the action of the ozone which was explained by the following 

results : 

(a) 0'9616 gram of the acid suspended in chloroform was treated 
with ozone until the whole of the substance bad passed into 
solution. After evaporation of the solvent the pure white foam 
remaining was heated in a vacuum at 60*^, and after one and a-half 
hours attained a constant weight. This weight was not altered 
after a further one hour at 60*^, and one week in a vacuum : 

0 9616 added 0‘1018 Oxygen = 10‘6. 

Co;H 4404*03 requires added oxygen = 11’1 per cent. 

This ozonide was a light, white, friable substance. 

(//) In this case the acid was treated as before, the action being 
stopped as soon as the solution had become clear, but the solvent 
was removed by heating at 38® in a vacuum. At this temperature 
the weight diminished extremely slowly. At the end of one 
week's heating the increase of weight was 16'3 per cent.; at the 
end of the next it had become 14'4 per cent. In three weeks the 
increase still amounted to 13 per cent., and in four weeks to 12’2 
per cent.; after the end of the fifth week, no further loss occurred, 
and the weight became constant as follows: 

07026 added O'OSOO 0.2- O.xygen ^ ir4. 

C27H4404’03 requires added o.xygen = iri per cent. 

(c) The first effect of ozone on this acid, therefore, is to saturate 
one double linking, and in order to ascertain, if possible, whether 
'^his double linking was the one situated in the side-chain of the 
iriginal cholesterol molecule, which should slill be present in the 
icid, the action of water on the ozonide was studied. The ozonide 
as mixed with gas-free distilled water, and heated on a water- 
bath, while a slow current of air, purified by passage through a 
series of potash bulbs, was passed through the apparatus. The 
ga'es evolved were led irito a receiver, and then passed through 
a solution of baryta. An evolution of carbon dio.xide was at once 
(apparent, and a slow and steady decomposition of the ozonide 
took place, a considerable quantity of barium carbonate being 
ultimately produced. As previous experience with the ozonide of 
^holestenone had shown that the evolution of the carbon dioxide 
not quantitative, no attempt was made to estimate the amount 
•solved in this case, but its recognition as one of the products 
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of decomposition of the ozonide, 02711440^*03, shows that the ozone 
is attached at a terminal pair of carbon atoms. Harries has shown 
that on treatment of the ozonides of unsaturated compounds with 
water, rupture of the carbon chain takes place at the position of 
the double bond, with the formation of aldehydes or ketones and 
hydrogen peroxide, which frequently produce a further oxidation, 
as in tliis case. 

(d) In the next experiment, the prolonged action of ozone on 
the acid was examined. 0*9578 gram was treated for eighty hours 
with the ozonised gas, the chloroform being replaced as it 
evaporated. After a long time the clear solution began to appear 
turbid, a gelatinous skin formed on the surface, and drops of 
clear jelly were deposited on the sides. As it was not possible to 
remove these from the absorption bottle, the chloroform was 
distilled off, and the boltlc and its contents heated at 65® in a 
vacuum. The loss of weight was very slow, but after ten hours 
became constant. Tlie weight remained unaltered after a further 
period of two hours at 70® : 

0*9573 added 0*2432 0.,. Oxygen — 25*4-, 

requires added oxygen = 22*2; 0;,;H4404*07 requires 
25*9; requires 29*6 per cent. 

In the case of this acid, with two double linkings and two 
earlionyl groups, an addition of eight atoms of oxygon might bu 
expected. The value found points rather <0 the addition of seven, 

The ozoiiide obtained in this experiment was a slightly brown, 
friable solid; in places where it hud adhered to the vessel it 
appeared as a clear pale-brown glass. It was sparingly soluble in 
chloroform or benzene, but readily so in acetone. On trcatmeul 
•with water, carbon dioxide was evolved. During the heating witli 
wat-er, the fragrant odour previously noted with the ozonides of 
cholesterol and it.s derivatives (Trans., 1908, 93. 1328) was again 
observed. It was also apparent in a le.s.s degree diuniig the cvapotvi- 
tion of the solvent, but diminished as the weight ^'ij)proxijnatecl to 
a constant quantity. 

(fi) Tn this experiment, 0'7401 gram of the acid was ozonised ns 
before. In s.x horns the solution bad become clear, and the ozone 
stream was passed for 100 hours more. During the last few boars 
the white, gelatinous substance began to appear, and the atlion 
was then terminated. After removal of the solvent, the ozonide. 
which was pale brown, was placed in the dark in a vacuum at 38b 
In twenty-four hours it had become distinctly brown, but no 
deepening of the colour was apparent during the next month. At 
the end of this time ii« weight bad become constant, no appreciable 
loss occurring dviring the next cighteca days; 
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0'7401 added 0‘2412 Oxygen = 32'5. 

C27H4404‘0g requires added oxygen = 29'6 per cent. 

As the result of these cxperiinents, it would appear that the 
;i70iie attaches itself first to the reactive double linking of the 
i:i(lc-ohain, and that subsequently and very slowly addition of a 
molecule of ozone takes place at a second double linking, the 
position of which is unknown, with probably simultaneous addition 
cif oxygen to the carbonyl groups. 

}C:rperimtnts mth Chole^tenone. 

The ozonide of this ketone has already been investigated (Trans., 
1908, 93 , 1328). By prolonged ozonisation, purification by solution 
in ethyl acetate, and precipitation with light petroleuin, a product 
was obtained which gave, on analysis, figures corresponding with 
the formula 02711440*07, and pointing to the presence of two 
double linkings in the cholestenonc molecule. The following 
experiments were now carried out: 

((<) 1'0133 grams of cholestenone (m. p. 81*^) were ozonised for 
eighty hours, a perfectly clear solution being obtained. The 
resulting ozonide was a pure white foam, and was heated in a 
vacuum at 45 — 50^. After ten hours the weight became constant. 
The odour of orange oil, which was at first very prominent, 
gradually disappeared with the elimination of the solvent: 

1'0133 added 0'290o Oxygen — 28 67. 

02711440*0; requires added oxygen = 29'2 per cent. 

Ill appearance and properties, as well as in composition, this 
ozonide exactly resembled the one obtained as previously 
described. 

(M 0'7350 gram of cholestenone was ozonised as in the preceding 
experiment, and for tlie same length of time, but after removal 
ul llie bulk of the solvent the ozonide was at once heated to 70°. 
Auer two hours the increase of weight amounted to 23 per cent., 
ind the ozonide appeared as a glassy, brown substance, filled with 
eas bubbles. In four hours more, the increase in weight was still 
i'l per cent. The flask was then heated to 80°, and in six hours 
lost a further 6 milligrams, the weight then becoming constant: 
0'73oO added 0'1187 Oxygen -16'15. 

(Vir,j0*04 requires added oxygen — 16‘7 per cent. 

Tlic ozonide was nosv a smootli, brown, transparent glass. It 
'uis hraU’d for two hours more at 80°, and half-an-hour at 90°, 
'uthuut altcratioif in weight. On boiling for six hours with water 
lii a stream of air, as previously described, a large quantity of 
tarboii dioxide was evolved, and the bulk of the solid residue was 
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found to be insoluble in light petroleum, no doubt consisting, as 
previously shown, of the acid 02*114203. 

These results confirm those already described as a result of the 
study of the acid C2;n4404. In this case we have the ozonidc 
CojHjjO-O;, stable at a low temperature, but decomposing on 
heating to the ozonide C27H440-03, in which the o.’cygen is attached 
to the reactive double linking of the sidochain. 

fi'Chohstanolj Co7H4gO. 

A method for the preparation of this substance has recently 
been given by WillsUtter and Mayer {Her., 1908, 41, 544), which 
leaves little doubt that it is the dihydrocholesterol corresponding 
with cholesterol dibromlde (Formula III). The method consi.sts 
in the direct reduction of cholesterol by hydrogen in the presence 
of platinum black. After some difficulty, a considerable quantity 
of the substance was prepared in this way. The substance did 
not decolorise a solution of bromine or a solution of permanganate 
when added to its solution in glacial acetic acid. It was 
crystallised from ether, when it had [a]',) + 37 'I® in chloroform 
solution, and in melting point and chemical properties agreed 
exactly with the description given by IVillstatter. 

0'9740 gram was submitted to the ozone stream for sixty hours. 

I The solution remained clear, and after evaporation of the hulk 
of the solvent in a vacuum the residue was kept in a vacuum at 
38°. After three days the ozonide appeared as a very pale brown 
glass, the increase in weight amounting to 22 per cent. This 
gradually diminished until in three weeks the percentage increase 
was 17'o, and after five weeks the weight became constant: 

0 9740 added 0T2o6 O.,. Oxygen = 12'9. 

CjjH^O'Oj requires added oxygeu = 12-4 per cent. 

This substance, therefore, would appear to contain only one 
double linking in the molecule, a result in accordance with the 
theory that cholesterol contains two such linkings, and that in 
^-cholestanol one of these has been saturated by hydrogen, leaving 
one which reacts only with ozone. 


H-C^iolestanone. 

This substance was first prepared and analysed by Diels and 
Abderhalden {Bcr., 190G, 39, 884), and found to possess the 
formula 02711450, so that it would appear to be the simple ketone 
corresponding with the alcohol 15-choIestaaol. It was readily 
obtained for these experiments by oxidation of the alcohol with 
crystallisation from acetone gave 
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the correct melting point, 129°. As stated by Willstatter, the 
ketone rapidly decolorised a solution of bromine. 

0 5106 gram of the ketone was ozonised for seventy hours. The 
solution remained quite clear throughout. After removal of the 
bulk of the solvent, the ozonide ivaa kept in a vacuum at 38°. After 
two days the percentage increase of weight amounted to 27’2, and 
the ozonide appeared as an opaque, while, friable foam, and not 
as a glass. This gradually lost weight, until at the end of three 
weeks a constant value was obtained. The ozonide was now 
slightly yellow, and had a faint odour of orange oil : 

0'5106 added 0T280 Oj. Oxygen = 25 0. 
ajHjcO-Ou requires added oxygen = 24 8; ajH^sO-O, requires 
29T per cent. 

This ozone value points to the presence of two unsaturated 
linking in the molecule of ^-cholestanone, whereas, from the 
behaviour of the parent substance, only one would have been 
e.spccted. The carbonyl group also does not appear to have 
taken up an atom of oxygen — the normal process according to 
Harries s observations. But he has also shown that in seme cases, 
,Ior c.xample, when the carbonyl group is situated between two 
'carbon atoms each of which is connected by a double linking to 
other groups, the addition of oxygen to it docs not take pface. 
Thus the substane’e CMcdCn-CO-CUrCMc., forms an ozonide 
by the addition of six, and not seven, atoms of oxygen. 


Coprosterol, 

This substance was formerly thought to be dibydrocholcsterol, 
produced Iry the bacterial reduction of cholesterol in the human 
intcstino. It is more prob.ible, however, th.it the reactive side- 
ebam of the cholesterol molecule becomes modified in seme way 
with elimination of the double linking, so that coprosterol behaves as 
1 saturated alcohol. Tire specimen used was a very pure one of 
human origin, prepared by hydrolysis of the acetate. It had a 
aelting point of 99—100° and [al;,' +24^. 

(>i938 gram was ozonised for fifty hours, the solvent being 
ilBost removed by the ozone stream. The solution remained clear 
throughout. After heating for one hour at 60°, the ozonide 
jWtared ,is a clear, tramsparent gla-ss full of gas bubbles, the 
Wreaso of weight amounting to 15 per cent. After two further 
|™urs at G5°, the weight became constant: 

01933 added 0-0974 0,. Oxygen- 12-27. 

0' rn,sO'Oj requires added o.\ygcn = 12 36 per cent, 
ozonide was a clear ghassy substance, which was quite 
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unaffected after heating for several hours at 70°. On raising the 
temperature to 85°, however, decomposition set in, the glassy mas? 
became full of gas bubbles, and a decided loss of weight took 
place. Prior to a constant weight being obtained, the fragrant 
odour previously mentioned was always observed on opening the 
flask, mingled in this case with a sharper odour, recalling that 
of h«obntyric acid. The ozonide, after heating with water for four 
hours in a stream of air, evolved no carbon dioxide, but tlie 
fragrant odour was again noticed. 

The results obtained point to the presence of one double linking 
in the molecule of coprosterol, which probably corresponds witlj 
the second double linking in the cholesterol molecule. 


xp-Copiosterol. 

This substance is obtained by the action of sodium amyloxidc on 
coprosterol, with which it is isomeric. On oxidation with chromic 
acid, it gives coprostanone (Trans., 1908, 91, 1625). The specimen 
used, after recrystalUsation from acetone, melted at 118 — 119°. 

0‘458S gram was ozonised for fifty hours, at the end of wliidi 
time traces of a gelatinous substance began to appear. The 
solution was pale yellow, and on evaporation left the ozonide ss 
a pale brown glass. After heating in a vacuum for two liours at 
70°, the increase in sveight amounted to 29 per cent. After twelve 
hours’ heating at this temperature, the weight became constant; 

0‘458S added 0'115G O^. Oxygen = 2.o'2. 

C.27H450‘0^ requires added oxygen “24'75 per cent. 

At the beginning of the lieating, the same fragrant odour was 
again observed, ceaijing as the weight became constant. On 
keeping the ozonide at 80° for three hours, a loss of only O CiO:! 
grain, or 0'4 per cent., in weight was observed. The ozonide, whcji 
boiled with water, evolved no carbon dioxide; tlio fragrant odour 
became very pronounced. 


(.’i/prosfo n tj n e, C.; 11400 . 

This ketone is obtained by the oxidation of coprosterol and 
\t'-coprosterol. On treatment with a chloroform solution of 
bromine, the bromine is instantly absorbed. The specimen used 
melted at 62 — 63°. 

0 6167 gram was ozonised for twenty-four liours, at the end of 
wh’ch time it appeared fully saturated. The solution remained 
clear. After removal of the solvent and heating in a vacuum for 
twelve hours at 50°, the increase of weight amounted to 35 por 
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cpnt. At the end of a further ten hours at 65°, the weight became 

constant: 

0'6167 added 0'1802 Oj. Oxygcn = 29‘22. 

ChyHjgO'O, requires added oxygcn = 29 01 per cent. 

Tlio ozonide was left as a transparent, homogeneous, pale brown 
gliiss. It lost no weight on further heating at 75° for two hours. 
Tho percentage of oxygen added corresponds exactly with that 
required for a ketone containing two uusaturated linkings. 

a-Gholestanol, ( ?). 

This alcohol was originally obtained by Diels and Abderhaldcn 
(/or. clf.) by the action of sodium in amyl-alcoholic solution on 
cholesterol. It behaved as a saturated compound, and was 
regarded as a reduction pi-oduct of cholesterol. Later, Windaus 
(Bcr., 1907, 40 , 2G37), in the course of some experiments carried 
out with the olijeet of conden.sing the nnsaturatod side-chain of 
cholesterol to a new ring, found that on heating cholesterol with 
ready-formed sodium amyloxide, o-cholestanol was also produced. 
Ho considered it most prohahlc, therefore, that a-cholestanol is 
rot a reduced jn-oduct, but an isomeric saturated ryc/ocholesterol 
(Formula IV). 

If the isomcrising action of the sodium amyloxide is limited to 
a iiiodilication of the side-chain in this way, a-eholestanol should 
slill retain the obscure double Unking of the cholesterol molecule 
aiul form an ozonide. 

The specimen employed w.as prepared by Windaiis's method. 
It e.xhibitcd the characteristic melting-point phenomena described 
by Diels and Abderhaldcn. 

01173 gram was ozonised for twcnty-foiir hours. After removal 
of the solvent, the residue liad a crystalliiio appearance quite 
(lilleient from that of the other ozonidcs. After heating in a 
vacuum at 7)0° for half-an-hour. the weight became constant and 
cqii.il to the original weight of suhst.incc taken. The residue was 
dissolved in acetone, from which it crystallised well, and the 
subsiaiice on heating in a capillary tube .sintered at 118°, shrank 
at 121°, and melted to a clear liquid at 128 — 129°, agreeing exactly 
in tboso respects with the original substance. a-Cliolcstanol tlicre- 
foie does not react with ozone, and cvould accordingly seem to 
O'utain no uusaturated Unkings, so that the change brought 
aljout liy the isomerisiiig agent must have, included that p.irt of 
tlic molecule which rontains the .second double Unking. If this 
>S so, It wa.s thought po.ssildc that the dibasic acid, t'eTHijOj 
(loniiula II), might also be aliccled by sodium amyloxide, but on 
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heating five grams of the acid for eight hours with this reagent 
the whole of the acid was recovered unaltered. 

The Action of Bromine on B-Gholeslanone and Gojproztanone. 

The reaction with ozone just described points to the presence of 
two unsaturated linkings in these ketones, which arc 
the corresponding alcohols by oxidation with chromic acid at 50o. 
The alcohols are indifferent to bromine, whereas the ketones 
rapidly absorb it. In the case of 3 -cbolestanone, an attempt was 
first made to determine approximately its bromine absorption by 
titration with an A’/S-solution of bromine m chloroform. The 
addition of the first few c.c. of the bromine solution to a chloroform 
solution of the ketone produced a deep brown colour, which per- 
sisted for perhaps a minute and then suddenly disappeared. 
Subsequently the bromine was decolorised instantly, and the 
titration was continued until the brown tint persisted for twenty 
minutes. In this way, the bromine absorbed per molecule of 
ketone was found in two experiments to be 314 and 341 respec- 
tively; an absorption of 2Br2 would require 320. During the 
course of the addition of the bromine solution, however, quantities 
of hydrogen bromide were evolved, so that, at any rate in part, 
a substitution of bromine must have taken place. The titrated 
solutions, which contained O o gram of the ketone and still con- 
tained a slight excess of bromine, were at once evaporated to 
dryness at a gentle heat. The product obtained consisted of at 
least two substances. It dissolved sparingly in boiling light 
petroleum, and the solution on cooling deposited long, white needles 
(A). These were sparingly soluble in light petroleum and almost 
insoluble in alcohol. After rc-crystallisation the compound melted 
and decomposed at 18S°. The filtrate from A dried to a mass 
of long needles, which were very soluble in light petroleum, but 
more sparingly so in alcohol, from which the substance crystallised 
in small, white spherules. These melted at 139 — 140°, and showed 
no signs of decomposition (B). The .alcoholic mother liquors from 
this deposited a considerable quantity of an amorphous, yellowish- 
brown substance. The compounds A and B both gave a well- 
marked qualitative test for bromine, and to obtain them in quantity 
sufficient for analysis 5 grams of the ketone were treated in 
chloroform solution with twice the quantity of bromine rcqiiiicd 
according to the above experiments, and the mixture kejit for 
twenty-four hours. The action, however, in this case proceeded 
on different hues. The product obtained was a sticky, amorphous 
solid, very soluble in light petroleum or acetone, but insoluble in 
alcohol. After solution in acetone and precipitation by alcohol. 
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jt was obtained colourless. It gave the test for bromine, but 
melted indefinitely between 85^ and 95° without apparent decom- 
position. It no doubt consisted of a mixture of amorphous 
bromine compounds similar to those obtained by the action of 
bromine on cholesterol, and was not analysed. In the absence of 
hirther material, it was not possible to continue these experiments. 
It was found, however, that the ketone did not absorb iodine when 
treated with Hiibrs iodine solution. Under the same conditions, 
cholesterol gave a correct iodine value. The double bonds revealed 
by the ozone test in this ketone arc not therefore very reactive, 
and bromine would seem to act as a substituent. 

Co'prostanone. 

This ketone, when treated with a chloroform solution of bromine, 
at once decolorised it, and the addition of the bromine was con- 
tinued until a permanent brown tint remained. Quantities of 
hydrogen bromide were evolved, so that in this case also sub- 
stitution occurs. The excess of bromine w^, after a short time, 
removed by means of aqueous sulphurous acid, and after the 
separation of this the chloroform was removed at a low tem- 
perature. The product was purified by solution in acetone and 
precipitation with alcohol, by which means it was obtained colour- 
less. It was then dissolved iu acetone, mixed with a little alcohol, 
and the solution allow'ed to evaporate at the ordinary temperature. 
In two days a crop of large, isolated prisms was obtained, which 
were very hard and gritty. After several rc-crystallisatious, the 
substance melted at 127 — 128° to a clear liquid, which only began 
to decompose at 150° : 

0 1447 gave O'lOiS AgBr. Br = 29'8. 

C27ll440Br2 requires Br = 29 4 per cent. 

This result, taken in conjunction with the observed evolution 
of hydrogen bromide during the preparation and the fact that the 
ketone did not absorb iodine from Iltibl's iodine solution, indicates 
that the action of bromine ou coprostanone is to produce a dibromo- 
3ubstitution derivative. The double bonds which react with ozone 
are iudifferent therefore towards the action of bromine. 

The Ozonide of Vhifiosterol. 

In a recent paper (Trans., 1908, 93, 1928), Pickard^ and Yates 
bve shown that phytostcrol in all probability contains an 
unsaturated side-ebaiu similar to that present in cholesterol. With 
tbe view of demonstrating this fact by a method similar to that 
previously employed in the case of cholesterol (Trans., 1908, 93, 
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nog) the pzonide of pliytoslerol was prepared The phytosteio 
^ from wheat germ according to the instructions of 

was obtaine - „ystallisation fro,,, 

Bunaii (. ■ ■. > After saturation with ozone in 

ti:e tn.. of the smvent was evapora^d a., 
white residue at once heated with water in a . current of sir 
a abeady described. Carhon dioxide was evolved regularly and 
iu eonsiderahle- quantity, a decomposition which indicates hat 
an u.isaturatcd linking is present which is situated at the end nf 
a side chain of curhon atoms. 


Siiffi Tiiory find Oonchisions. 

1, The action of ozone on the cholesterol derivatives studied i., 
the course of this investigation is e.xhihited in the tollowiiig table; 


Choli'stt^rol, C._cfHjtO 

Cholcsteiione, CojH^O 

Dibasic iiciil, Co;H 440 i .. 

g.Clit'lcst 'iiol, C-itlTa-sO . 
^•Ciu'lc-sttiuone, (V.:lh,iO 

(.'oj’i-ostwl, CVH,vO 

4»-Co|)rostovol, •• 

Copros-l iiiionc, .. 

a-ChaIi‘stniiol, Oo^ll^uO . 


Ozoniile. 

C^h4.i0*0.; 

C^lhtiOMX 

r..-D4,;0*04 

( '.,-1 14^0*03 
(.VlhiiO’O,! 
C llh^D-O:, 

None 


All those compounds dissolve readily in ethyl acetate, and are 
precipitated on the addition of light petroleum. 

2 The determination of the ozone value of these compounds 
has'certainlv led to results which do not disagree with the vieiv 
that cholesterol mav contain two nnsatmated linkings, hut in no 
case was the method of heating to G0= in a vacuum found to be so 
simple and expeditions as in the case of cholestei-ol and phytostcrol. 
The reason for this is that the ozonides obtained are, for the most 
part, comparatively high melting substance.s, which, at the bicm- 
ning of the heating, retain sufficient of the solvent to cause tbem 
to flow o«i- the walls of the containing vessel, and they then 
solidify in the form of a hard, smooth glass. It is obvious that 
this glass, unless heated to its softening point, will still retain 
quantities of the heavy chloroform sufficient to invalidate an} 
quantitative measurement; and if so heated the ozonide i.s itscli 
liable to decompose with loss of oxygen. The ozonides examined, 
ho'vevcr, are on the whole very stable, and generally do not sccni 
to he affected at temperatiirc.s below Si) 8;)“. The fact that 
many of tliem became pale lirown would .seem to be due rnllici to 
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the action of the ozone than to that of heat. It was observed 
that where the action of the ozone had been very prolonged a 
vellow or brown product was always produced. Those ozonides, 
oil the other hand, which were formed by the limited action of 
{lie ozone stream, as, for example, the acid ozonide, 027114404*03, 
^vcl•e wliite, and continued so during the heating to constant 

weight. 

3. If the action of ozone be regarded as a method for the 
recognition of unsaturated linkings in organic compounds which 
can be relied on when all others liave led to negative results, and 
if the experimental facts as described above be accepted as correct, 
wc are certainly justified in agreeing with the conclusion of 
MoUnari that cholesterol contains in its molecule a second and 
previously unsuspected double linking. Thus cholesterol adds two 
molecules of ozone and therefore contains two such bonds; 
^-cholestanol, its dihydro-derivative, combines with one molecule of 
ozone, and therefore still contains one double bond; in the case 
of coprosterol, in which the unsaturated side-chain is probably not 
simply reduced, but also modified, one double linking is also shown 
to be present. The behaviour of the acid C07H44O4, and less clearly 
that of cholestenone, moreover, throws some light on the mechanism 
of the action of ozone. In the case of the acid, which still contains 
the reactive unsaturated side-chain of the cholesterol molecule, but 
which has hitherto been found to behave chemically as a saturated 
compound, the first effect of ozone is to produce a mono-ozonide 
in which the molecule of ozone has attached itself at the position 
of the double linking situated in the side-chain. Then slowly and 
sluggishly ozone is absorbed until a compound, 027114404*03. is 
obtained, this number of oxygen atoms being that required 
theoretically (according to Harries) for a doubly unsaturated 
dibasic acid. The behaviour of the ketones, ^-cholestanonc and 
coprostanonc, although definite, is somewhat unexpected. The 
ozone value appears to indicate that they each contain two 
unsal mated linkings, whereas the mother substances contain but 
one. The oxidation is effected smoothly at a low temperature, 
but apparently a second double linking is developed. This con- 
clubiou is supported by the observed fact that the ketones 
absorbed bromine, but an e.xamiuation lias shown that the action 
of bromine is one of substitution, and in the case of coprostanonc 
a dibroino-substitution derivative was obtained in a crystalline 
form. 

3 . Tliu action of sodium ainvloxidc on both cliolosterol and 
rliokNU jione re.s\ills i?i the forinalion of the so-callcd a-cholcstanol 
b'oniparc Trans., 11 ) 08 , 93 , 1028 ). This derivative alone among 
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those examined did not react with ozone, and therefore, unlike the 
others, cannot he considered to contain an unsaturated liiiking. 
That the reagent used in its preparation has a reducing action is 
shown hy Diels’s observation that cholestcnone is likewise con- 
verted into o-cholestanol under the influence of sodium amyloxide. 
It may he therefore that the action of sodium amyloxide on 
cholesterol is not simply to produce a linking up of the unsaturated 
side-chain, but*that the second double linking is simultaneously 
reduced. Here again, however, a contradiction is noticed, since 
6-cholcstanol, which is, one must suppose from its original method 
of formation {Ber., 1906, 39, 884), stable towards sodium amyl- 
oxide, still forms a mono-ozonide. 

4. Ill this connexion it is of interest to recall the observations 
of Hausmann (Beitr. chem. Physiol. Path., 1905, 6, 567) and 
Abderhalden and Le Count (Zeitsch. e.rp. Path. Ther., 1905, 2, 
199), who have shown that the antitoxic action exhibited by the 
naturally occurring cholesterols towards hsemolytio poisons such 
as saponin ceases if the liydroxyl group is esterified, and is reduced 
to a minimum if the double linking be saturated, as in cholesterol 
dicliloride, or modified as in coprosterol and some other synthetic 
products similar to a-cholestanol. Windaus {Ber., 1909, 42, i’38) 
has recently shown that this antitoxic effect is probably due to the 
ready formation of a compound between the saponin and 
cholesterol. Working with digitonin, he found ^ that it formed 
crystalline compounds with cholesterol and phywsterol with the 
greatest ease; further, that the saturated ^-cholestanol and 
coprosterol also combined, but that o-cholestanol, which stillj 
contains the hydroxyl group, formed no such compound. If it be 
assumed, as previously considered, that a double linking and a 
hydroxyl group are necessary for the performance of the anti- 
haemolytic function, we have here an explanation of the fact that 
coprosterol has a feeble anti-hsemolytic action towards saponin (due 
to the weak reactivity of the second double linking), and that 
a-cholestanol, which does not contain a double linking at all, has 
no power of combination with saponin, and could not therefore 
act as an antitoxin. 

5. Although there is thus good reason for the hypothesis that 

a second double linking is present in the cholesterol molecule, it 
must he said that in no case has there previously been any reason 
to infer the presence of such a linking from chemical considera- 
tions. The exhaustive researches of Windaus (compare .\irch. 
Pharin., 1908- 246, 117) have resulted in the following breaking 
down of the cholesterol molecule. The acid (I) has been 

converted into the tricarboxylic acid, (II) ; 
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C02H-CH2-C2,H3;(C02H)-CH:CHj, CjaHsjCCOjH)^, 

(I-) (II.) 

C„H3e(C02H)„ 

(III.) 

and from the complex C22H3J an isoamyl group has been removed 
by oxidation, resulting in the formation of a tetrabasic acid, 
1-21^^30^8 (.^cr., 1908, 41, 2566). All these changes have 

been exactly followed step by step, and require for their explana- 
tion only the presence of the original well-known double linking. 
Tlie acid C^jElj^Oa again is extraordinarily stable under the most 
violent chemical treatment, and Windaus regards it as extremely 
improbable that it should contain double bond.s. Especially con- 
sidering the sluggish manner in which the complete ozonisation of 
the cholesterol derivatives has been found to take place compared 
with the readiness with which the original double linking reacts, 
it may be, therefore, that the further action of ozone consists in 
the dovelopmeut of a bridge or cross linking, or the opening up 
of a polymethylene ring present in the cholesterol molecule. 

Paht II. Tht Riitciion hctwc€n GoprostanoTie q 71(1 
Ph tnylhydraz int. 

In a former paper (Trans., 1908, 93, 1629), in which the 
preparation and, properties of coprostanone were described, this 
ketone was found to react readily with phenylhydrazine in glacial 
icotic acid solution, but the resulting compound gave numbers on 
malysis which differed widely from those of the anticipated 
jhenylhydiazone, and pointed rather to <a condensation having 
.aken place with separation of ammonia. The compound has now 
jeen obtained in considerable quantity, and its properties have 
been further investigated. It is a pure white, crystalline substance 
readily soluble in ether, acetone, or chloroform, moderately so 
in beiizeue, and sparingly so in glacial acetic acid, light petroleum 
orakoliol. It melts at 191° without decomposition, and ‘readily 
absorbs bromine in chloroform solution. 

It was shown originally by Drecbsel {J . pr. Chnn., 1888, [ii], 
38, G9) that cyc/ohexanonephenylhydrazone, when warmed with' 
ilale mineral acids, was not resolved into eyefohexanone and 
paenylliydrazine, but instead evolved a molecule of ammonia with 
tie lorination of tetrahydrocarbazole. This reaction is obviously 
aspeaal case of tlie indole synthesis from aldehyde- and ketone- 
.Pkenylbydrazones described by Emil Fischer, hut, uuUke these 
: It a induced easily and without the use of energetic methods, 
tins lb ascribed by Borsche {.Innahn, 1908, 359, 49) to the fact 

VOL XV.V ’ 
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that the carbonyl group is present in a reduced ring, and in the 
course of a lengthy investigation {loc. cit.) he has shown generally 
that the phenylhydrazones of hydroaromatic ketones readily 
undergo this condensation when treated with dilute acids, with the 
formation of tetra- and hexa-hydrocarbazole compounds. The 
tetrahydro-derivatives can easily be reduced to hexabydro-com- 
pounds, and, on heating gently with lead oxide, hydrogen can be 
removed with the formation of carbazoles. 

A consideration of these facts makes it very probable that a 
similar change takes place even more easily in the case of 
coprostanone, and that the glacial acetic acid used, as a solvent 
acts on the coprostanonepbenylhydrazone at the? moment of its 
formation with elimination of ammonia and the production of a 
i'op/'osfcj'i/fc(wh<izoJe, thus: ' 

CVHjcO + CeH-NH-NH 2 = C3,,H4sN + NH 3 + HoO. 

That this is the correct explanation will appear from the 
following : 

(i) The formula C 3 ,,H 49 N corresponds very well with the analytical 
results previously published. The mean of five carbon anj 
hydrogen determinations and three nitrogen estimations gave: 

C = 86-6; H = 10-9; N = 3-5. 

CjsHi.jN requires C = 86'3; H = 10-7; N = 305 per cent. 

(ii) The presence of ammonia in the acetic acid mother liquors 
of the various preparations was readily demonstrated. On treat- 
ment with alkali, the gas was evolved in quantity and was easily, 
recognised. 

(iii) Coprosterylcarbazolc may accordingly be represented by the 
following schematic formula (I) : 


^ ■ C„II. 
(I-) 




X'NO 


(II.) 


(iv) The imino-group Tvas characterised by tlie formation of a 
nitroso-derivative (II). For this preparation 3 grams of the 
compound were dissolved in 25 c.c. of ether, and mixed wit!) 
25 c.c. of acetic acid of sp. gr. 1’04. Six grams of solid potassium 
nitrite were tl 3n added to the cooled mixture. The originallv 
colourless solution at once became deep yellow, and an orange- 
yellow, crystalline solid separated, which was collected and washed 
with ether, in which it was quite insoluble. The yield was nofirly 
quantitative. The wiVroso-compound was of a bright orange 
colour, very soluble in benzene, but almost insoluble in acetone, 
alcohol w light petroleum. When crystallised several times from 
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a mixture of benzene and light petroleum it was obtained in short, 
gtoufc rods or plates. On heating, it shrank and turned red at, 
MS'’, and melted and decomposed at 158° to a dark red liquid : 

0 1479 gave 0'4401 COj and 0-1271 H^O. C = 81-15; H = 9-55. 

0 1G81 „ 8'4 c.c. Ng (moist) at 757 mm. and 13°. N=5-88. 

CsjHisON, requires 0 = 81-15; H = 9-84; lSr = 5-74 per cent. 

lor the determination of carbon and hydrogen, lead chromate 
and a silver spiral wore used. For the nitrogen estimation, the sub- 
staiico was mixed with cuprous chloride, as the previous estimations 
irifli the original substance gave high values for nitrogen. It was 
thought not impossible that this might be due to causes similar 
to those investigated by Haas (Trans., 1906, 89, 570), who found 
that bases containing the grouping ; 

\ ^NHR, 

in wliich two methyl groups were attached to the sanm carbon atom, 
gave a certain amount of methane on combustion in the ordinary 
ivay. The presence of a similar arrangement in coprosterol is by 
no means improbable, as bacterial action in the intestine might 
coiu-eivably convert the unsaturated side-chain of cholesterol -into 
hvo methyl groupings, thus: 

>cu-ch:ch, + ir, >c'(CH3)j. 

In conclusion, I wish to express my thanks to Professor Adolf 
Windans, of ireihurg, for his great kindness and courtesy in 
sending me a quantity of the acid and explaining to 

me the improvements he has made in its method of preparation. 

The expenses of this investigation have been covered by a grant 
made by the Government Grant Committee of the Koval Society, 
lor which I take this opportunity of expressing my thanks. 

PlIYSIi'I.OCK AL IjABOKATOUV, 

LiiXDi'N Umykksitv. Sdlth Kensingtos. 
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LXXIX — Iodine Dioxide. 

By Matthew Moncrieff Pattison Ml'ie. 

Millon, in 1844 Chim, Phys., [iii], 12, 333), described the 

preparation of an oxide of iodine, to which he gave the formula 
I^O^, by the interaction of nitric acid and iodine, and also by the 
interaction of hot concentrated sulphuric acid and iodic acid. 
I shall embody the results of my examination of Millon ’s second 
method for preparing the oxide in directions for the preparation of 
the compound. 

Prcfaration of Iodine. Dioxide . — To about 60 grams of powdered 
iodic acid, in a platinum dish, about 200 grams of concentrated 
sulphuric acid are added, and the mixture is heated and stirred. 
■When oxygen has been evolved freely for a few minutes, and the 
liquid is dark brownish-yellow, the flame is lowered, and as soon as 
the vapours show a slight violet tint, the hcatiug is stopped. This 
part of the process occupies ten or fifteen minutes. After cooling, 
the dish is kept for five or six days over sulphuric acid. The 
liquid is then poured ofl from the yellow, crystalline crust which 
has ‘formed, the solid is powdered, and the powder ia washed by 
the help of a little of the liquid before poured off into a funnel 
stopped with gIa.ss-\vool, and drained by the aid of the pump. 
The solid is now transferred to a dry, porous tile, and kept in a 
desiccator for about a week, the solid being occasionally removed, 
rubbed to a fine powder, and repKaced on the tile. When it is 
found, by making a trial with a little of the solid, that shaking 
for a minute or so with a very little cold water does not cause 
the separation of more than a minute quantity of iodine, the yellow 
solid is transferred to a funnel stopped with glass-wool, washed 
quickly with successive small quantities of cold water by the aid 
of the pump until the washings are free from sulphate (five or 
six washings generally suffice), and then with small quantities of 
absolute alcohol imtil the washings are quite colourless. The solid 
is then washed twice or thrice w'ith dry ether, the washing liquid 
is removed as completely as possible by suction, the solid is placed 
on a porous tile which is kept over dry lime for a few days, and 
is then dried at 100°. 

Taking the reaction of preparation to be 2 IIIO 3 -HS.O-O-IA' 
about 30 per cent, of the theoretical yield of the dioxide can be 
obtained by working with moderate care. 

Analysis of Iodine Dioxide . — For the analysis of this compound, 
I used a modification of the process described by Chretien, in 
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1898 (Ann. Chhn. Phys,, [vji], 15 , 364), based on the fact that 
anhydride reacts with an aqueous solution of oxaJic acid 
in the presence of sulphuric acid at 100^ to give carbon dioxide, 
M-ater, and iodine. 

A flask of about 250 c.c. capacity was employed, into the neck 
of which was ground a glass stopper, carrying an entrance tube 
le.idhig nearly to the bottom of the flask, and an exit tube; the 
cNit tube was connected with two glass-stoppered bottles containing 
an aqueous solution of potassium iodide, and surrounded by cold 
water. A weighed quantity of the compound was placed in the 
flash, dilute sulphuric acid and a measured volume of normal 
oxalic acid solution were added, a stream of washed carbon 
dioxide was kept passing through the apparatus, and the contents 
of the flask were boiled until iodine had ceased to pass over with 
the steam and the liquid in the flask was colourless. The iodine 
was estimated by standard thiosulphate, and the residual oxalic 
acid by standard permanganate solution. 

The following are the percentages of iodine and oxygen found 
by this method, The .specimens of iodine dioxide were prepared 
at different times; two of them were dried at 100®, the other two 
at 115®; 

Foiin'l; 1 = SO-97 SOP*) M»an -r ^Of'O 

0 SO-n 10-93 2009 20-.S0 = 20-25 

I 3 O 4 requires 1=79-87 ; 0 = 20*13 pt-r cent. 

A, 5 the calculation assumes that the w'hole of the iodine of the 
compound is set free in the reaction, and that the o.xygen which 
oxidises oxalic acid conics only from the compound, the results 
of the analyses doraonstratc the accuracy of the equation : 

i.o, -i- 4 n.ao, ~ T, ~ 4 n.o + 8co^. 

Iodine dioxide reacts slowly with cold water, and quicklv with 
hot water, to produce iodine and iodic acid. This reaction sug- 
gested another method for analysing the compound. A weighed 
qua?:tity was i)oilod with water in a stream of washed hydrogen, 
the iodine was led into potassium iodide solution, and the iodic 
acid was estimated in the colourless liquid left in the flask by 
titration with standard sodium hydroxide solution, phcnolphthalein 
being used a.s indicator. Assuming (he reaction to be represented 
by the equation : 

5LPi ! mp - SHTOj-f r,. 

the ppiicutagc of iodine dioxide can be calculated (1) from the 
^^untitv of iodine set free, and (2) from the quantity of iodic 
prndiiccd. The following results were obtained: 

(U From iodine: 9S'S8. 10(V50 per cent. T.O^. (2) From iodic 

add: 0983, 100 19, 100-50 per cent. ISO 4 . 
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The results of tlic two sets of analyses show, I think, that the 
composition of the oxide is 10, (or 1,0,). The results of the 
second series of analyses demonstrate the accuracy of the equation : 
.hT„0. + 4H„0 = 8HIO, + 1,. 


Vromrtie.s and 1/ factions of Iodine Dioxide.— loAme dioxide is 
a lemon-yellow solid; when allowed to separate slowly from ifs 
solution in hot concentrated sulphuric acid, it appears under the 
microscope as a mass of minute, pale yellow, crystalline rosettes. 
The compound is not hygroscopic. Specific gravity 4-2 at 10» 
referred to water at the same temperature. As the molecular 
weight of the compound has not been determined, the formula 
may be written either lO., or 1,0,. Decomposition begins at about 
130°; the products are iodine and oxygen. 

Iodine dioxide is insoluble in, and is unacted on by, dry other 
or glacial acetic acid; it dissolves very slowly and very slightly in 
monochloroacetic acid or acetone. When kept in contact with 
phenol, aniline, or pyridine, iodine is very gradually formed and 
dissolved, and a little iodine pentoxide is produced. Absolute 
alcohol reacts slowly with iodine dioxide; iodine passes into solution, 
and iodine pentoxide remains. The reaction is so slow that a grant 
of the compound is not wholly changed until it has been kept 
in contact with alcohol for about four months. The compound 
is changed to iodine and iodic acid by the action of cold nitric 
acid, whether concentrated or dilute. When shaken with cold 
concentrated hydrochloric acid, chlorine is given off, and a yellow 
solution is formed; when the liquid is heated, much chlorine is 
produced ; there is no separation of iodine ; tlic solution contains 
iodic acid and, probably, iodine chloride, but, after boiling with 
considerable e.xcess of hydrochloric acid for some time, the iodic 
acid is entirely decomposed. 

The action of cold dilute sulphuric acid is slow ; the final 
products are iodine and iodic acid. Boiling dilute sulphuric .acid 
reacts in the same way as boiling water; the equation given on 
p. 657 was verified quantitatively, excess of dilute sulpluiric and 
being used. When iodine dioxide is slightly moistened with con 
centrated sulphuric avid and left e.xposcd to the air, iodine and 
iodic acid arc gradually formed. Cold concentrated sulphuric acid 
(about 99 per cent. II, SO,) dissolves the compound slowly. I 
found that 100 c.c. of this acid dissolve 1'54 grams of iodine 
dioxide at 15 — 20°. Sulphuric acid of the concetit ration 
H 2 S 04 ,H ,0 dissolves iodine dioxide more freely than 99 per nnit. 
acid, a little iodine is produced and dissolved, and the .solution 
contains some iodic acid. When the oxide is heated with con- 
centrated sulphuric acid, a little iodine is given off. 
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Fuming sulphuric acid dissolves iodine dioxide. When heated, 
the liquid becomes green, and then gradually yellow; no iodine 
is given off. On cooling, a yellow solid is deposited, which, after 
washing with alcohol and drying at 100° was found to contain 
93 per cent, iodine dioxide mixed with a little iodine pentoxide. 
Thoiefore, fuming sulphuric acid dissolves iodine dioxide and 
oxidi.ses some of it to pentoxide. No distinct evidence was obtained 
of the formation of compounds of iodine dioxide and sulphuric 
.acid. 

Aqueous potassium hydroxide reacts with iodine dioxide to form 
potassium iodatc and iodide in accordance with the equation : 

SI.Oj 6KOH = 5KIO3 + KI I 3H,0. 

Tlie accuracy of this presentation of the reaction was proved by 
slicking a weighed quantity of the oxide with a measured volume, 
being a considerable excess, of standard pota.ssium hydroxide 
solution, and determining the amount of alkali unacted on bv 
titration with standard acid ; also by adding a slight excess oi 
nitric acid to a solution of the oxide in potassium hydroxide, 
precipitating by silver nitrate solution, adding more nitric acid’ 
boiling, and weighing the silver iodide. The results of applying 
these methods were very fairly satisfactory. For instance, 1T275 
grains of iodine dioxide were dissolved in 1.50 c.c. of -V, .o-potassium 
liydro.'iido solution; 112 c.c. of the potash solution remained 
unacted 011; tlieroforc, .38 c.c. of .V/.5-potash were u.sed to react 
with tlic oxide, and this is equivalent to 1-2084 grams of I,Oj if 
the equation given above is correct. In another experiment. 
01bi7 gi.rin of the o.xide was used, and 0'1S16 gram was found. 
In another c.xperimeut, 0 0650 gram potassium iodide was found 
in the salutiou of 0'3754 gram iodine dioxide in potash, and the 
equation required that 0-0C53 gram potassium iodide should have 
been produced. 

Iiitrriirlion of lorltnc Dio.iole an,! f^ulphur A quantitv 

of iodine dioxide, weighing 102 grams, w.as placed in a weighed 
- Vshaped tube; sulphur trioxidc. prepared bv hc,ating fuming 
sinphunc acid, was passed into the tube, which was scaled off 
and weighed; the weight of sulphur trioxidc added was 1-25 
glams. Ihe ratio of the two oxides was nearly : 5SO,. The 
tiilie wa.s heated to 80° for eight hours; excess of sul]>hur trioxide 
"■as tlieu distilled off into the other limh of the tube ; the tube 
"as cut; that part of it which contained the solid matter was 
_ept. in a desiccator over lime for some days, and then weighed. 

<“ contents of tlic tube were w.aslicd out, and the tube was 
"t'lcbed. The weight of the solid matter in the tube was I '789 
pama; hcce the weight of sulphur trioxide which had combined 
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■with 1'02 grams of iodine dioxide -was 1'789 — 1'02 = 0'769 gram 
The ratio r02 : 0'769 is the same as 318: 239'7 ; that is to say 
the results of this experiment point to the formation of the 
compound 1204,3503 (ratio = 318 : 240). 

The following method "was adopted as the result of many 
attempts to discover the most suitable conditions for the prepara 
tion of a compound of iodine dioxide and sulphur trioxide. About 
20 grams of sulphur trioxidc are distilled into a tube of _good 
glass, about 300 mm. long, sealed at one end and narrowed near 
the other end; from 5 to 8 grams of iodine dioxide are shaken 
into the tube, which is then sealed. The tube is almost wholly 
immersed in water, in an upright position, and heated to SS—gflo 
for about twenty-four hours until an apparently liomogeneoiis 
pale yellow solid is obtained, covered by a yellowish-green liquid 
While still hot, the tube is reversed and allowed to drain for 
some time; the tube is now cut, and the portion which contains 
the yellow solid is at once placed in a wide tube and heated to 
90° in a slow stream of dried carbon dio.xide until fumes of 
sulphur trioxide have almost ceased to appear, usually for about 
six hours. The solid in the tube is quickly powdered, and heated 
in dried carbon dioxide at 95—100° until sulphur trioxide 
has entirely ceased to be evolved. The solid is then quieklv 
transferred to a weighing tube and kept in a desiccator. 

_ Analym of the Compmwd of lorline T)\nr',iU nml Sulphnr Tri- 
■ ox!i)e.~By dissolving the compound in dilute potassium hydroxide 
solution, reducing lodate to iodide by sulphur dio.xide, removing 
excess of the latter by boiling, and precipitating silver iodide 
after acidifying by nitric acid, the percentage of iodine found was 
4715. The formation of a compound, l20„3S03. was indicated bv 
the experiment described in the la.st section; this formula requires 
I-4a ,'j2 per cent. Tlie most concordant results were obtained 
by using Chretien s method (described on p. 657), namely, boilinr 
with sulphuric acid and a measured volume of standard o.xalic 
acid, leading the iodine into a solution of pota.ssium iodide and 
determining the amount of oxalic acid oxidised bv the o.xwen 
combined with iodine in the compound. ' 

The sulphur trioxide of the compound was determined bv 
dissolving m hydrochloric acid, adding iron wire, warminv fo'r 
some time, and then precipitating by a solution of barium ehlnride 
(compare Kammerer, .7. pr. Chem., 1861, 83 , 73). Con.piefe 
ana jses were made of two specimens of the compound, and partial 

” f lu” specimens. The following perrentasie 

quaniities of the components were found: 
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I 44-25 47-22 41*55 41*05 Mean = 43-51 

0 = 10-04 10-04 9*96 11*50 = lO'Ol 

SOg = 45-20 41*27 40*98 43*12 „ = 42*64 

requirosj I =45*.52 ; 0 = 11-47,* = 43-01 percent. 

2IA,7S03 „ 1 = 42*47; 0 = 10*70; 803 = 46-83 

Tbe product of the reaction between the two oxides is very 
hvf'roscopic, and it is possible that more than one compound is 
foiincd in the reaction; these considerations account, in my 
opinion, for the discrepancies in the analytical data. The 
aiiaivses prove, I think, that the formula expresses the 

compositipn of the main, if not the only, product of the interaction 
which occurs when iodine dioxide and sulphur trioxide are heated 
together to 85 — 90°, and the solid which is formed is heated to 

93 100° in a stream of dried carbon dioxide until sulphur 

trioxido ceases to be evolved. This conclusion is strengthened l^y 
tho results of weighing the quantities of the two oxides and the 
quantity of the compound formed by their union (see p. 660), and 
also hy the estimation of iodine in the compound by precipitation 
as silver iodide (see p. 660). 

Propcrflcs mxl of (he Compoun/I I.oOj; 3 S 03 .- -Tho 

compound is a pale yellow .solid; a specimen of it was unchanged 
after keeping in a corked tube in a desiccator for three months.. 
When heated, iodine, oxygen, and sulphur trioxide begin to be 
evolved at about 120°; after heating to 100° for a few minutes, the 
residue contains a considerable quantity of sulphur trio.xide. 
The compound is very hygroscopic; when exposed to the air for a 
short time, iodine scp.aratcs. and after a day or two a white, 
crystalline solid is formed, which was proved to be iodic acid; a 
few yellow specks remained after exposure to the air of about 
half a gram of the compound for three months. When shaken 
with cold water, in very small quantities at a time, sulphur 
trio.xide is removed, along with a little iodine, and iodine dioxide 
remains mixed -ivith traces of iodic acid The compound dissolves 
in a large quantity of cold water, the water becoming coloured 
by dissolved iodine; the solution contains iodic and sulphuric 
acids, ^^hcn the compound is added slowly, in verv small quan- 
tities at a time, to about twenty times its weight of absolute 
alcohol, cooled continuously by running water, almost the whole of 
it dissolves, forming a slightly yellow liquid, which becomes 
gradually more deeply coloured on standing; iodine and sulphur 
trioxide were found in the .solution ; after a few davs a very small 
quantity of a yellow* solid remained, which was proved to be 
iodine dioxide. Crystals of iodic acid were obtained by allowing 
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the solution in alcohol to evaporate at the ordinary temperature. 
Ether very slowly dissolves sulphur troxide from the compound, 
and, finally, leaves iodine dioxide. _ 

Comfound of Iodine Penloxide and Sulphur Trioxide.~h% 
Kammerer (J. pr. Cltem., 1861, 83 , 73) stated that a compound 
of iodine pentoxide and sulphur trioxide, to which he gave the 
formula SIjOj.SOs, is formed by passing dried sulphur dioxide 
over iodine '"pentoxide at 100°, and as Weber {Ber., 1887, 20 , 87) 
described a compound of the composition EOs.SSOj, I thought it 
advisable to determine whether iodine pentoxide and sulplmr 
trioxide combine when heated to 100°. About 5 grams, of iodine 
pentoxide (1,0,) were heated in a sealed tube with about four 
times its weight of sulphur trioxide in the manner described on 
p. 660 for about twenty-four hours. When most of the excess of 
sulphur trioxide had been poured off, the residual solid was heated 
to 90° in a slow stream of dried carbon dioxide until sulphur 
trioxide ceased to be given off ; it was then quickly powdered, and 
again heated to 100° in carbon dioxide so long as any traces of 
sulphur trioxide were evolved. A pale yellow, hygroscopic solid, 
closely resembling the compound Io04,3S03, was thus obtained. 
The substance was analysed by the method described on p. 6G0. 

The following results were obtained : 

Found; I ~ ol'67 &1’S7 Moan =s 51’77 

0 = 17 1S 

SO^ = 3-il6 33-89 ,, = 33'02 

requires 1 = 51-42 : 0=16-10 ; SO:! = 3-2-39 pt-r (.out, 

Those results prove, I think, that a compound of iodine pentoxide • 
and sulphur trioxide is formed by heating these compounds to 
about 100®, and make it very probable that the compound fanned 
in my experiments had the coinposilion 1^0-, 2SO;^. The formation 
and fa\r stability towards heat of the compounds I204,3S0;^ and 
I.O-.dSO^ show that both of the oxides of iodine have slii::htly l)a?ic 
properties, and emphasise the connexion between iodine and 
manganese, elements which the periodic system of classification 
places in the same group. 

Gox'-rLCE .\XD Caius Coli.eoe, 

CAMBHinOE. 
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Ij'i'S^.—iiioAmyfjdalin and the Jtemlntion of its Hepta- 
acetyl Derivative. 

By Frank Tutin. 

It ivas shown by J. W. Walker (Trans., 1903, 83, 472) that, under 
eeilain condition.s, atnygdalin yield.? inactive mandelic acid on 
hydrolysis, in.stead of the laevo-isomeride. If, for e.vample, amygdalin 
be directly hydroIy.sed with concentrated hydrochloric acid, f-mandelic 
acid is formed, but if it be first hydrolysed to amygdalinic acid and 
the latter subsequently treated with hydrochloric acid, the resulting 
mandelic .acid is optically inactive. Walker also demonstrated that 
the racoraisation of the mandelic part of the molecule doe.s not occur 
during hydrolysis, but that thi.s take.? place whenever amygdalin 
is dissolved in dilute solution.? of an alkali. Ho concluded, therefore, 
that amygdalinic acid is partially racemic, but did not a.scertain' 
definitely the nature of the product formed by the action of dilute 
alkalis on amygdalin. 

The .subject in que,stion was .studied more fully by H. D. Dakin 
(Trans,, lOOt, 85, 1512), wlic showed that amygdalin, when treated 
with dilute aqueous alkalis, i.s converted into an opticallv isomeric 
product, which was designated Doamyg.laliD. lie confirmed the 
observ.ation of Walker that amygdalinic acid, on hvdroivsis, yields 
inactive mandelic acid, but found that the mandelic acid prepared bv 
the acid hydroly.sisof isuamygdali.i always ha.l a .small de.vtro-rotation 
These fact.s have also been confirmed by the present author. 

Dakin, however, comsidercl it highly improbal.le that the pre- 
ponderance of d-mandelie acid yielded l.y ikoatuvgdalin was due to the 
latter being “a mi.vturo of I'-uiamIclonitrile lualtoside and d-manddo 
nitrile inaltosidc." He, therefore, offered the e.vpianation that it was 
rhio to the oocunenee of both racemi.sation and hydiolv.sis, the 
deiivat.ve of the d-mandelonitrile undergoing the latter ehange more 
rapid y than th.at of the /-nitrile. During the eour,se of hvdrolvds 
therefore, the uuohange,! part of the material would oontaiu a 
Fopondorance of the la-ter derivative, and this, he considers would 
undergo some race,ni.,ation, the final result Iwing the production 
nwie (/mandelic acid than of it? optical antipode, 
t appears to the pre.sent author, that of the.se two explanations 
one preferred by Dakin isnottbo correct one. When an optieali; ■ 

asui f'Ourso, formea in «]nal proportions'^, hot wlu'ii one 

me no carbon atom suffer.? racoini.sation in .a molecule containing 
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^ which are stable, the latter may inBuenre 

other /of the constituents of the resulting mixture, 

the relative proportio ^ ig 07 _ gi^ 875) that the 

Thus it was si i formed from f-menthone by the 

■'dextro-nicn on ,^gymmetric carbon atoms, contains 60 per 

aid"; pel cent, of d^iaomenthone (compare Beeh- 

“Tt"th1refo!!!.pptu;f probable to the pre.scnt author that Dakin'., 

isoamygdalin contains a slight preponderance of the b.oside of d-inan- 
reToni'rile. Moreover, since it possessed such pour powers of crysiil. 
li ation, and melted indefinitely at relatively so low^ a (emperatnre 
os; 40=) it was concluded that it did not consist chiefly of a 
^finite partially racemic compound, hut was merely a mixture of 
isomeride. It was considered probable, therefore, that tsoamygdali,, 
would be capable of separation into its components namely amygdalie 
and the correspronding derivative of d-mandelonitn a-wh,eh is „»• 
known-provided that it could be fractionally crystallised. 

A, however, isoamygdalin itself cannot be fractionally crystallised 
in a satisfactory manner, its acetyl derivative has been selected as 
beinv a compound more suitable tor effecting this ro.solution. 

isoAmygdalin was therefore acetylated, and from the resulting 
product there have been separated, without much difficulty, heptii- 
Letylamyudalin and the hepta-acctyl derivative of the unknown 
isomeride of amygdalin. It is proposed to designate the latter neo- 
amygdedin. [hpia-acelylawamygdalin h.is [a],, - 65-6= in chloroform, 
and forms long needles, melting at 174=. On hydrolysis with concen- 
tratod hydrochloric acid it yields ,f-maudelic acid. All three varieties 
of mandelio acid may therefore be obtained from amygdalin. 

Caldwell and Courtaiild (Trans., 1907, 91, 075) obtained from ito- 
amygdalin a product which they regarded a.s lieptu-acetyh'soamygdalin, 
althcugh stating that its rotation differed hut little from that of 
hepla-acetylamygdalin. Now, since amygdalin and isoamygdalln differ 
only stereochemically, and the biose radicle, which alone undergoes 
acetylation, is identical in both compounds, it follows that, if .such a 
definite compound as hepta-acetylisoaniygdalin existed, its rotation 
would bear approximately the same relation to that of isoamjgd.alin 
as the rotatiou of hr-pta-acetylamygdalin docs to that of ainygd.ilin. 
This conclu.sion is substantiated by the results recorded in the pre^ent 
paper. It is evident, therefore, that Caldwell and Com tauld r 

e hepta-acctylisoamygdaliii " was only somewhat impure hepta acotii 

amygdalin, and, by obtaining it, they afforded proof tliat Ihe l osolution 
of hepta-acetylisoamygdaliu was possible. 

It doe.s not appear feasible to regenerate nfioamygdaliu fiom 
its acetyl derivative, for, when treated with alkalis the lattei u 
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racemised, and when the acetyl groups are removed by mineral acids 
dextrose is also liberated. 

Expebimental. 

'fhe amygdalin employed was obtained fi-om Kahlbaum. After 
d^.ying foi’ a short time at 120% it melted at about 220% when heated 
ggmewiiat rapidly. The temperature at which fusion occurs, however, 
depends entirely on the rate of heating : 

0 4054, made up to 20 e.c. with water, gave 00 - ^°32' in a 2 -dcm. 
tube, whence [a]^ - 37'8^. 

The material was twice recrystalHsed from dilute alcohol, and then 
dried for two hours at 120% when the weight was constant, no 
appreciable change in colour occurring : 

0‘4247, made up to 20 c.c. with water, gave in a 2-dcm, 

tube, whence [aju - 38'0°. 

The rotation of tsoamygdalin was determined by dissolving 0-4597 
of ftuhydrous amygdalin in 20 c.c. of water containing a little ammonia. 
After standing overnight this solution gave a0-2'’25' in a 2-dcm. 
tube, whence [ajy -52'6'-’. These values for the specific rotations of 
amygdalin and fsoamygdalin, -38'0'-' and -52’6^ respectively, are 
somewhat higher than those given by Caldwell and Courtauld (^oc. cit.) 
for these substances ( - and — 47-6'^ respectively), but the latter 
figures probably refer to the hydrated material. 

Before conducting experiments with hopla-acetyltseamygdalin, a 
quantity of amygdalin was acetylated for the purpose of comparison. 
It is stated by the above-meutionod authors that hydrated amygdalin 
maybe completely acetylated by boiliog it for two hours with tea 
times its weight of acetic anhydride. The following method of prepar- 
iog bepta-acetylumygdalin is, liow'evur, much more rapid and 
conveuieut. 

Amygdalin was heated with an excess of acetic anhydride, and a 
trace of (^ealnphorsulphouic acid added (A. Keychler, Soc. chim. 

Mi/., 1907, 21, 428). A vigorous reaction then takes place and the 
mixture boils spontaneously, acetylation being complete in ab<jut one 
minute. The gre^iter part of tho anhydride was then removed by dis- 
tillatioD, and the residue diluted with about live times its volume of 
fetlier. Pure hepta-acetylauiygdalin sei>arates immediately, and the yield 
IS almost qiiautitutivc. The product thu.s obUiiucd melted at 106 — 167% 
when l■ecryst^llli.^L‘d from alcohol, formed long, glistening needles : 
0 4074, make up to 2(1 c.c. with chloroform, gave - P32' in a 
'Idiiu. tube, whence [aji, -37'6'^. 

0'4uo5, made up to 20 c.c. with ethyl acetivte, gave - 1^23' in 
^- dcui. tube, whence [a]u -'34'OA 
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Acetylation of hoAmygdalin. Separation of llepta-acetylamygdalin. 

A few grams of amygdalin were dissolved in 
added, and the mixture allowed to stand overnight^ The solut.ou wa, 
then evaporated on the water-bath to a syrnp, and the rjs.due boded 
for a short time with a large excess of aceUc anhydr.de a trace of 
d-camphorsulphonic acid having been added After concentrating the 
solution to a small bulk, it was diluted with e her and cooled. As 
crystallisation dtd not begin quickly, this was imt.ated by means of a 
trLe of hopta-acotylamygdalin. After about three hours the crys ab 
were collected and washed with ether, when they melted at J9-160 , 
The yield was about 20 percent, of that theoretically possible : 

0-3100, made up to 20 c.c. with chloroform, gave - 1"24' iu a 
2 dcm. tube, whence [uJd -41-2'’’. 

After three crystallisations from alcohol the material melted at 

jgg 167 ° and was evidently pure liepta-acetylamygdalin, since the 

melting point was not lowered on mixing wUh an authentic specimen 
A t^AffTmioation of tho - * 


of the latter. 


the following result ; 

0'4030, made up to 20 c.e. with chloroform, gave ai> -P31 in a 
2-dcm. tube, whence [ajp -37*6^ 

The above experiments were repeated several times, and were always 
attended with a similar result. 


Stparciiiou of ll€plo,-(icelyt'Ci^Oit'oxy^<loelif^ 

Twenty grams of amygdalin were converted into z'goamygdalin by 
means of ammonia, and the product acetylatcd as described above. 
After removing the greater part of the anhydride by distillation, some 
alcohol was added, and the mixture largely diluted with ether, fhe 
solution was then brought into a separator and washed with water, 
when, as the alcohol was removed, a quantity of heavy, oily material 
was deposited from the ether, and was separated with the water. Ibis 
oil became solid on standing, bat the greater part of it could not be 
crystallised ; some hepta-acetylamygdalin was, however, separated from 
it. On keeping the ethereal solution overnight, a quantity (about 9 
grams) of crystalline material separated. This was recrystalUsed from 
alcohol, after which it melted at 168— 172^ but when mixed with 
hepta-acetylamygdalin fusion occurred at 155 — The sub.stanc:e 
was evidently fully acetylated, for it was not changed by prolonged 
treatment with acetic anhydride : 

0*4027, made up to 20 c.c. with chloroform, gave —2^34 lo a 
2 dcm. tube, whence [a]i, — 63*7"^. 
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By successive crystallisations from alcohol the melting point and 
rotation of this preparation were at first slowly raised, but after the 
fifth crystallisation no further change was effected. The compound then 
molted sharply at 174°, but when mixed with hcpta-acetylamygdalin 
fusiou occurred at 155 — 157° : 

0'18!)7 gave 0-3750 00^ and 0 0975 C = 53-9 ; H = 5-7. 

•^ 34 ^ 4 , 0,sN requires C = 54-3; H = 5'5 per cent. 

0'44'23, made up to 20 c.c. with chloroform, gave aj, - 2°54' in a 
2 dcm. tube, whence - 65-6° 

01436, made up to 20 c.c. with ethyl acetate, gave - 2°32' in a 
S-clcm. tube, whence [a]u -57-1°. 

Ihfia-ncayln&aamygdalin crystallised in long, colourle.ss needle.s 
which are more slender than those yielded by hepta-acetylamygdalin.’ 
[t is readily soluble in chloroform or ethyl acetate, but somewhat 
sparingly so in alcohol: 


Hydrolysis of l/ejHa-iicelylaeoamtjgdalin. Formation oj i-MandtUc 
Acid. 

Astlie change from amygdaliii to uoamygdalin involves the racemisa- 
lion of the mandelonitrile part of the molecule, ncoamygd.alin .should 
yield d iiiandelic acid on hydrolysis with concentrated hydrochloric 
acid, just a.s amygdalin yield.s the laivo-isomeride. A quantity of 
liepta-Mctyl)!«oamygdalin wa.s, therefore, boiled for three liour.s witli a 
mixture of concentrated hydrochloric acid and alcohol. At the end of 
this time the solution, which had become very dark in colour wa= 
treated witl. animal charcoal, after which it wa.s extracted many times 
ivith ether. Ihe residue obtained on removing the ctlier was 
crystallised from benzene, when l.ighly lustrous lealiets were obtained 
^hich melted at 132—133“: 

HOS,', made up to 20 c.c. with water, gave + 1°34' in a 2-dcm. 
me, whence [a]„ + loM'’. 

The above substance was evidently nearly pure .i-niandelic acid. 

lhennu.M..l w.thf-mandchc acid prepared from amygdalin, .■-mandelic 
11 S=) was obtained. 


I.o.tiiiygdalin and amygdalinic acid rcsfiectivcly consist of mixtures 
>|eivoisoinende.s, hut, for reasons stated in the introductory portion 
i» i«per. 't was concluded that the latter would not norvssarily 

to ascertain whether thi.s was 
uans.fr- ' qoe^tion was hydroly.sed by 

eWrut 1 found, in atjT^meut with the 

Wens of Dakm {loc. oU.), that whilst the mandelic acid yielded 
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J r ■„ was inactive, that obtained from tsoamygdalin in- 
byamygdaini ,■ jextro-rotation. It appears, therefore, that 

variably possessed a shghtdextro p,oportioDS of the 

Uo£“ —uJarids respectively^ 

a mixture of amygdalin and aroamygdalm. [‘“er P^*- 

J • The specific rotation of tsoamygdalin ( ) must 

tofore £ greater than the mean of the corresponding values for- 

ImTgdaUn and ncoamygdalin, and consequently the latter expound, 

then anhydrous, will have a specific rotation somewhat less than 
— 67 ’ 0 “. 

The Wellcome Chemical Kesearch Laboratories. 
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LXXXI.— r/(t' ^[iHcibiUtl/ of the Pyridine. Bases with 
, Water and the lajinenee oj a Critical-solutwii 
Point on the Shape oJ the Meltiny-point Curve. 

By Otto Flasctinek. 

A PREVIOUS investigation (tTaschner, Z„itsc.\. ^ti/siW. ae»i., 1S08, 
62 493 ■ FlascLner and McKweii, Trans., 1908, 93, 1000) on the 
mutual siubility of some bases of the pyridine and piperidine senes 
and water has shown that the introduction of a methyl group decreases 
the solubility. This intliieuce is strongest when the methyl group is 
attached to the nitrogen atom ; thus l-.netliylpiperidine has a loiver^ 
critical-solution temperature of 48■3^ and the data point to the 
existence of an upper one of about -290^; 2.»,etliylp.i.erulme forms 
with water a complete solubility ring between 79-3^ and 221-". In the 
present paper the attempt to determine the solubility of the /J- .ami r 
substituted liomologues is described. 

The physical properties of these substances as determined by 
previous observers are not in good agreement. y-Picolme i» 
usually isolated from the mixture of pyridine buses as the frac- 
tion 143—146^, and is then converted into the mercury double 
salt, which is recrystallised. Ladeiiburg (duna^an, 1888, 247. 11) 
heated pyridine methiodide to 30'.*^ and fractionated the pioducts 
of the reaction. j8-Picolino cun be isolated in small quantities from 
bone oil or from the mixture obtained by heating glycerol Mit 
ammoniuiu phosphate and phosphoric oxide (Ladtfnburg, Ber., ’ 
23, 2688i Stbhr, J. pr. Chem., 1892, [ii], 45, 23), or ammonium sul- 
phate and sulpliui'ic acid (Storch, ifer., 1886, 19, 2458). Marcusean 
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^olffeQsteiu (56r.,1899, 32, 2526) removed the a-picoline by converting 
it into its aldehyde condensation product. It is evident that there is 
DO practicable method of synthesising one of the homologues, as these 
always occur mixed together, and cannot be completely separated. As 
will be pointed out later, the recrystallisation of the mercury double salt 
does not improve the purity of the product much, even if one employs 
the following strange method described by Constam and White (Am^r. 
Chsm. </; 1903, 29, 1): “On account of the number of impurities 
present, all of which form difficultly soluble chlorides with mercury, 
differing very little in point of solubility from that of the (S-salt, the 
crystallisation had to be controlled by means of the magnifying glass, 
and only when an absolutely uniform product was ob tained were we 
satisfied as to its purity.” I have now found that all these homologues 
are isomorphous, and therefore form mixed crystals, the composition 
of which, even Constam and White could hardly detect by means of a 
lens. It seems far more advisable to adopt a process of purification 
by determining a physical constant. 

The initial material employed in this research 800 grams of 
60 -called ^-picoline (Schuchardt). This was fractionated with , a 
Young’s three-chamber “ evaporator ” fractionating column, fractions 
being collected between 126° and 160°, first at intervals of 1° and 
finally of 0 25° until further fractionation did not change the weight* 
of the single fractions This stage was reached after eight fractional 
tions. The main part distilled at the following temperatures : 


U375-U4-00® 
U4*00— 144-25 
144-25-144 '.5 
144-5 —144-75 


22-5 grams. 
29-3 „ 

46-8 „ 

59-5 


144-75—145-00^ 
145 00— 145-25 
145 •25-115-5 


51*3 grams. 
46-6 

24-2 ,, 


The fractions 144-25° to 145'25° were again united and a part was 
transformed into the mercury double salt. This was recrystallised 
four time.s from water and then decomposed with potassium hydroxide. 
The free base was now fractionated. The mother liquors were united, 
the base set free, and fractiouated as well. The result was that neither 
in the recrystallised product nor in the mother liquor was a substance 
of constant boiling point accumulated. It is therefore irapo.ssible to 
obtain a reasonable purification by employing the mercury salt, which 
hitherto has always been used in such c:i8e.s. In view of the greater 
differences between the melting points of the zinc double salts, the 
attempt was now made to use these as a means of purification of the 
basic mixture. An amount of zinc chloride greater by one half than 
that required for the combination was dissolved in water, the solution 
filtered, aud(^ured into a cooled solution of the base in water (1 :5). 

zinc fuft was precipitated and recrystallised twice from alcohol 
^Vater cannot be used, because it dissolves the salt sparingly and 
VOL. XCV. X X 
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causes loss by bydrolysiug the salt at higher temperatures to a great 

^^The reerystallised ainc salt was decomposed and the base fraction- 
ated. It boiled constantly at U3'05° The base was again transformed 
into the zinc salt and reerystallised three times; it was then isolated 
and fractionated. It distilled completely at 145-08°, showing that the 
substance thus obtained was pure. 

The boiling point of y-picoline given by different observers varies 
between 142'5° and 144-5° It was concluded from the solubility in 
water that the substance obtained was y-picoiine. The purity of the 
product is proved by (1) the constancy of its boiling point, and (2) the 
modified method of Crismer explained later on. 

The mother liquors of the zinc salts contained apparently /S-picolice 


i ' \ > I I I ( 

no* /St* >y<'' 

and 2 ; b-lutidine. By a combination tif fractional crystallisation of 
the zinc salt and fractional distillation of the free bases, I was able to 
separate two products. The first boiled at 143'2° and was very pro- 
bably 2 : 6-lutidine, The second, which boiled at 143-9° was present in 
greater quantity and was regarded as jS-picoUne. Although the purity 
of both substances was far from being so satisfactory as that of 
■y-picoline, determinations of their solubilities were made in view of 
the fact that ♦^hese ajp very nearly equal. ^ 

The jS- and y-picoiines were reduced in alcoholic solution with sodiam 
and the products were purified by fractionation. 

The solubility of these bases in water was determined by Alexeeff’s 
method. In the case of the reduced bases, the operation was carried 
out in Jena-glass tubes. The percentage compositions of the mixtures 
by weight are as follows. 
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i-M6thylpiperidine and Water (Fig. 1). 


Percentage 

Lower 

Upper 

Percentage 

Lower 

Upper 

of 

solution- 

solution* 

of 

solution- 

solution- 

base. 

point. 

{>oiut. 

base. 

point 

point. 

' 57 '5 

133 0^ 

168-5* 

30-0 

85‘9^i- 

188-8"t 

55'0 

122-7 

— 

23*7 

84-9* 

186-2 

49-4 

106-9 

183-6 

16-0 

85 T+ 

1780 

42 '4 

95-5 

187-5 

11-6 

87-6 

157-8 

3G-2 

88-8 

189-5 * 

8-9 

94-2 

1460 


* Strong critical opalescence. 

+ Critical opalescence. The pr>iuls where critical ojalescence was visible are 
marked in the diagram by small rings. 

The purity of the substance was tested by Orismer's method, which 
consists in determining the critical-solution points of the first 


fraction : 


29-9 

89-4* 

184-5' 

and the last fraction : 



29-7 

86-5" 

187-6“ 


Ffc. 2. 




Considering that with the small anioutit of 4«methylpipendine 
(b. p. 126'^) available a complete separation from picoline (b. p. 145'08^) 
is impossible, the result of the test is satisfactory. Using larger 
quantities, however, it might be worth while precipitating the picoline 
with mercuric chloride in order to separate it from the reduced base. 


^'Picoline ami Water. 


Percentage 

Lower 

tJpp-r 

lVr<‘(*ntAgc 

Lower 

UppKT 

of 

solution- 

solution- 

' of 

solution- 

solution 

picoline. 

jKjint. 

point. 

picoline. 

point. 

poinr. 

59-7 

83-5“ 

133 -a* 

i 26-4 

49-1’' 

152 -5“ 

52-3 

63-3 

146-5 

16 4 

54-5 

HO-0 

4‘2-3 

53-7 

161 -0* 

i 1-2-7 

61-0 

125 7 

35 '5 

51 •4* 

152 -O' 

‘ 9-; 

homoge-ueous. 



* Critical opalescence. 

These numbers are ahow^ ^ by the nazTower ring. 
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Z-Methilpiperidine and Water. 


Percentage 

Lower 

Upper 

of 3-iriethyl- 

solniiou- 

solution- 

piperidine. 

poiiit. 

point. 

74-8 

142-2° 

184-0° 

70-1 

115-0 

204-0 

58-2 

82-0 

226-5 

60-5 

69-8 

232-0 

38-1 

59-9 

234-0 


Represented by the wide ring 


1 Percentage 

Lowei- 

Upper 

of 3-methyi- 

aolntion- 

solution. 

piperidine. 

point. 

point. 

29-2 

57 ■5° 

235-0“ 

19-2 

66-9 

228-5 

9-9 

58-1 

197-0 

4-8 

80-0 

143'0 


Fig. 2. 


2 iQ-Lutidine and Water 


Percflntage Lower 
of solution* 

2 : 6-lutidice. • point. 

79 •! homogeneous. 

66’9 92-2'' 

64-8 59-3 

46-4 50-2 

40 6 47-7 


First fraction : 

30*2 

Last fraction : 

28*7 


Upper 
solution- 
point. 

33’8 

130-5^ 27-2 

157 0 ISl 

161-6* 121 

163-4* 9-6 

• Critical opalescence. 


49-3* 


47 -4* 


Lower Upper 

solution- solution- 
point. point, 

45-4** 164-9“ 

45-8 164-0 

48-1 153-5 

57-7 132-7 

74'5 105-0 


1627“ 


162- 4“ 


Percentage 

of 

2 : 6*lutidiQe. 


The lutidine boiled at 143-2'^. As can be seen from the last figures, 
it was contaminated with substances of lower and higher boiling points 
respectively, both of which are more soluble than itself, namely, a- and 
/3-picoline. The miscibility of 2 ; 6-lutidine with water is represented 
by a closed curve with a lower critical temperature of about 45^ and 
an upper one of 163-5. As it does not differ in shape from the other 
ones, no diagram is given. 

Discussing the question how the solubility is influenced by chemical 
constitution, one can only expect regularities if one does not depend 
on the accidental position of the temperature of experiment. This is 
avoided by d^;termining the mutual solubility as far as the critical- 
solution point. The distance between the lower and upper critical- 
solution points, that is, the width of the solubility ring, gives a 
comparable measure of the miscibility of two liquids. Of course it 
will often occur that the lower critical-solution point cannot be 
reached on account of the appearance of a solid phase, -whilst the 
upper critical-solution point may lay higher than the critical-evapora- 
tion point of one or other of the liquid layers (Buchner, Zeittdt. 
phye^ical. Chem., 1906,56,267 ; Kuenen and Zeitsek. physikoi' 
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Chm-, 1894, 28, Addition of a third substance affords a means 
bringing the critical solution-temperature into a region, ^where it 
be measured, By extrapolating, we can easily determine the 
critical-solution temperature of the pure substance, which is otherwise 
Dot accessible. On the other hand, it will often occur that the mutual 
solnbility of two liquids at all temperatures is complete. What is the 
measure for the miscibility of such liquids? 

Timmermans has recently published a paper (Bull. Soc. chim. Belg.^ 
1909, 23, 129) in which he again draws attention to the influence of 
the external pressure on the critical-solution point, and concludes that 
two partially miscible liquids, when exposed to a certain pressure, will 
become completely miscible. Timmermans calls this point in the 
pressure-concentration-temperature diagram, according to Buchner’s 
nomenclature, a terminal critical-solution point (kritischer Lbsungs* 
Bndpunkt). If we consider the mutual solubility in the neighbourhood 
of Buch a terminal critical point, we see that increase of pressure will 
cause a rise of the lower and a fall of the upper critical-solution point, 
that is, shrinking of the solubility ring. The following cases have 
hitherto been observed: Kuenen (Phil. 1903, [vi], 6, 637) 

found that between 1 and 100 atmospheres an increase of pressure of 
1 atmosphere depresses the upper critical-solution point of the system 
propane-methyl alcohol by 0'044'^ and raises the lower critical-solution 
temperature of the system triethylamine-water by 0*02P. By study- 
ing the influence of increasing pressure on a system with very small 
solubility ring, as, for example, 4-methylpiperidine and water, one 
could determine the alteration of both critical-solution temperatures 
on the same system. The solubility ring of such a system is only 
the section of the p^c^t diagram, for /><-=l atm. If we increase 
the pressure, we reach a certain point — the terminal critical-solution 
point — where the upper and lower critical-solution temperatures 
become identical, that is, the solubility riog shrinks to a single point 
which is completely determined with regard to pressure, temperature, 
and concentration. At that point (lie system becomes completely 
miscible. By further increasing the pressure, we are not able to 
detect any difference in the miscibility, which has already become 
complets. A pair of completely miscible liquids, such as y-picoline 
and water, shows at normal pressure the same behaviour as 4-methyl- 
piperidine and water when exposed to a pressure slightly higher than 
the terminal pressure. If we now relieve this pressure, or if we exert 
1 negative pressure, opalescence will be observed, owing to the 
formation of two liquid pbasea. - This dimiuution of pressure, which 
be called the separation pressure” (KotmischungsdruckV isj 
c wacteiistic of the miscibility of a pair of liquids which are com- 
petely miscible under normal pressure. The separation pressure of 
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the system pyridine-water is far greater than that of the' system 
y-picolinj-water. In the majority of esses, howerer, it will prove 
impossible to reach a sufficiently high negative pressure to cause 
separation. It is therefore necessary to introduce into our definition 
of the “separation pressure” a magnitude which can easily [jj 
determined experimentally. Such a one is the concentration of a 
third substance added to the system. Timmermans [Zeittch, physikal 
Ghem.y 1907, 58, 129) has studied the influence of added substances 
on the crilical-folntion point, and has found that substances soluble 
to the same extent in both liquids increase the mutual solubility, that 
is, they have the same effect as increased pres.sure in the example 
given above. Substances soluble only in one of the two liquids 
decrease the mutual solubility, that is, they .act like decreased pres- 
sure. Tammann has pointed out that liquids exposed to an external 
pressure show an analogous behaviour to solutions, that is, liquids 
the iuternal pressure of which is increased by dissolving in them a 
. second substance. Tammann {“ Beaiehungen ztmachen dsn innsren 
: KrdfUn, etc." p. 1S3) himself drew attention to the fact that a gas may 
be expelled from a liquid by dissolving a salt in it. Eitzel {Ztikth. 
fhysikal. Ghsm., 1907, 60, 319) has shown that the solnbility of an 
indifferent gag in organic solvents is directly proportional to the 
compressibility of the liquid. Eut since the compressibility of 
solution of salts is smaller than that of the solvent, a less solubility 
of the gas is to be expected. Similar considerations follow if one 
employs, instead of a gas, a second liquid, which does not dissolve the 
salt added. A salt dissolved in a mixture of two liquids will therefore 
rause an increase of the iuternal pressure of the one liquid and so 
force the other out, that is, it will have the same effect as exerting an 
external pressure by means of a semipermeable pressure piston, or in 
the case discussed above, as a decrease of external pressure. A salt 
which IS equally Soluble in both liquids will increase the mutoal 
atLaction of the I.qnid molecules, that is, it will increase the mutual 
solubility or have the same effect as increase of the pressure in ths 
above case. 

• There are systems known in which an increased pressure raises the 

' from the terminal 

and are^^7'’°'^i J belong to the same class of systems at all- 
end are not mcluded m the .above considerations. 

disso*ivpd*'^tb'V“ll “ f«tween the itiflnence of a 

and dissolvftH ^ nwaimcal relation between small pressures 

Z - the experime'lt.s with 

h atter until separation into two liquid layers takes place., The 
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coQcentration of a salt (or third substance) which just effects liquid'* 
separation in the critical region at normal pressure corresponds with 
« separation pressure’’ and may be called “separation ^ncentra^ 

tion.” 

For practical purposes of comparison it may be more convenient, in- 
j^t^ad of using the term separation concentration, to speak of the width 
of that solubility ring which, starting from the terminal critical point, is 
reached by the same concentration of salt as the terminal point itself. ' 
This ring niay be called the “ characteristic negative ring," because it 
lies as far behind the terminal critical point as the normal pressure 
lies in front of The characteristic negative ring is thus the ring 
which shrinks ®o a single point under the separation pressure. Such 
negative rings aSord a comparable measure for the miscibility of 
completely miscible liquids. 

For the experimental determination of the characteristic negative 
ring, it is iu the first place necessary to salt out different mixtures of 
the two liquids and select that concentration as critical which is 
accompanied by the strongest critical opalescence- Then one deter- 
mines for that special concentration the lower and upper critical* , 
solution temperature, adding two or three different quantities of salt,' 
and connects these points in a diagram by a parabolic curve. The 
concentration which corresponds with the vertexjof the curve is the 
separation concentration. The solubility ring which is obtained when 
the concentration is twice as great as the separation concentration is 
the characteristic negative solubility ring. - 

Talues for the negative rings of some pairs of completely miscible 
liquids will now be given. 


Fyridine and Water* 

The critical concentration was first determined and was found to be 
about 34‘6 per cent, of the base. A solution of this strength showa ^ 
a strong critical opalescence iu the neighbourhood of the upper and 5 
lower critical-solution points if a salt like potassium chloride is 
added. 


Percpotage of Lowiir critical-sohition 

potassium chloride. poinl.» 

8-9 * 93 * 0 " 

10-2 59-4 


Uppor critical-solution 
point. 

130 ‘ 0 ’ 

180-4 


If one therefore adds to an aqueous solution containing 34*6 per cent, 
of pyridine 8'7 per cent, of potassium chloride, one just reaches the 
limit where the two liquids become miscible iu all proportions, and, on 
tb other hand, a further trace of salt effects separation into two^ 

* 1 am indebted te Hr. Rankin for making this detomunation. 
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layers The characteristic ring corresponding with 17-4 per cent, of 
potassium chloride in this case can only be extrapolated and is about 
340“ 

Piperidine and Water. 

The critical concentration is about 33-3 per cent, of the base. The 
negative ring had previously physikal. Chem., 1908, 62, 494) 

been determined on the assumption that the change of the critical- 
solution temperature is proportional to the amount of salt added. 
As this is not correct in the immediate neighbourhood of the terminal 
point, the ring had to be recalculated. 

Percentage of 
potassium chloride. 

3-7 Homogeneous solution. 

3.9 155-2^ 200“ 

5-0 123-5 253 

The separation concentration is 3-73 per cent, of potassium chloride ; 
the characteristic ring about 240“ (90—330). 


a-Picoline and Water. 

The critical concentration is 29-6 per cent, of the base. 

Percentage of 
potassium chloride. 

0- 6 104-0’ U2-7’ 

1- 0 84-4 131 -7 

1 5 r>8'3 1 55’4 

The separation concentration is 0*56 per cent, of potassium chloride; 
the characteristic ring corresponding with 1-12 per cent, of potassium 
chloride lies between 77-5° and 142% and has thus a width of 64-5° 
See rig, 3. 

y-PicoUne and Water. 

The critical concentration is 31 per cent, of the base. 

Percentage of 
potassium chloride. 

0'54 tioiiiogeiieoiis solution. 

1-0 65-8'-' 100'6’ 

1- 5 47-3 126-1 

2- 1 37-3 48-0 

These numbers are shown in Fig. 4. 

The terminal critical point is 82*5% corresponding with 0-86 per 
cent, of potassium chloride. The characteristic ring lies between 
43° and 133-5% and has thus a width of 90-5° 
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Thfi Modijied Method of Ctienierr, 

Crismer’s method for testing the purity of a liquid consists in the 
determination of the critioal-aolution point of the single fractions. 
The general use of this method has hitherto been limited for lack of a 
second liquid, which gives with the liquid to be tested an easily 
accessible critical-solution point. The difficulty may be overcome by 
employing solutions instead of pure liquids. In the present case, the 
purity of y-picoline was examined. The critical concentration of the 


Fig 4. 
c n't 

I I I 



middle fraction was 6rst determined by observing the strength of the 
critmal opalescence, and was found to be 31 per cent, of the base. The 
s ape 0 the critical zone was next determined in the manner 
described, and was marked in Fig. 4 by points. Then two poinU of 

one Im ! “r <i8t«'-mined, employing the first fraction as 

Other aqueous solutioa of (potassium chloride as the 


Percentage of 
potassium chloride. 
0-0 
1*1 
2*1 


Homogeneous solution. 
67 -r 111 I’ 

37 ’« 142-2 
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In the same 
determined : 


way, 

1*04 

2-16 


two 


points with the fiction were 


62 - 8 “ 

37-6 


103 * 9 “ 
142*8 


The points of the first fraction are marked in the figure as small 
rings, the points of the last fraetion as Q- If if « 

111 these pLts must lie on the sa.ne curve. It can bo seen from the 
figure that the ypicoline was of a high degree “f P"”f ' 

The method is also available for a pair of liquids which are too 
little miscible at the ordinary temperature if one adds a third 
substance which is almost equally soluble in both liquid.s. 


and Water, 


As mfcrosopiperidine 
solubility with water. 


percentage 

tipper 

of nitroso* 

solution- 

piperidind. 

point. 

94*6 

31*6“ 

85*9 

103-5 

75-6 

133*4 

67*0 

1430 

68*9 

147*7 

51*9 

149-3 


can easily 

be obtained, 

, 1 determined its 

Lower 

Percentage 

Upper 

Lower 

soluliou- 

of nitroso- 

solntioD* 

j solntioTi- 

point. 

plperidine. 

point. 

♦ point. 



43*3 

150*8* 

... 



38*5 

160*3 ' 

— 



30*1 

148*0 . 

.. 

__ 

22*7 

141*5 

.. 



15*2 

124*0 

— 

... 

8*1 

73-6 

14*5‘ 


The upper critical-solution temperature is 150*3°; the critical con- 
centration 43 per cent. ; the centre of the solubility ring is about 15®. 
Introduction of a nitroso-group attached to the basic nitrogen atom 
greatly decreases the solubility. 

The results obtained arc collected below : 

Per cent. 
KCl. 


Pyridine + water negative ring, 340*0'' Reparation concentration 8*7 

a-Picoline 4 -water ,, ,, C4'5 ,, m t 

6-Picolinfl-l-water positive ring, lOS'O _ ■“ 

■y-Picoline + water negative ring, 90-5 Sojiaration concentration 0‘S6 

Piperidine -}• water ,, ,, 240'0 ,, >* 

1- Methylpiiicriuine + water. positive ring, 242 0 — “ 

2- Methylpii»eridiue-f water, ,, ,, 1480 — ■" 

3- McthyIpiperidine-f water. ,, ,, 178*1 — 

4- Methylpiperidine-r water. ,, ,, 1046 — 


A convenient survey of the mutual solubilities of different members 
of a homologous series can be obtained if one deterfflines first for one 
homologue, as, for example, y-picoliue abd water, the critical zone by 
adding different amounts of a third salt. It is convenient to take a 
homologue which requires a very .small separation concentration oE 
salt. Now, in the vertex of the parabolic curve, the mirror of that 
curve is constructed as shown in Kig. 5. In the le^t part of the mirror 
the hbmologues with a negative solubility ring are jdraTO aa ordinates 
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at such a distande from the vertex as the separating concentration mOi- 
I® right part‘ of the mirror the width of the solubility 
jings are diuwn at^suoh a distance that they just fit the ciirve. The 
distances between these linos are differences in concentration of the 
third substance, and can easily be expressed in atmospheres of external 
pressure if the ratio is known. They are a direct measare of the 
Qiutual solubility of the members of the homologous -series. The 
method is so fan not quite correct, as the centres of the different ringa 
are often shifted. 

Fio. 5. 



From Fig. 5 it is evident that the methyl group has the greatest 
influence when attached to the nitrogeo, then follow the 2-, 3-, and l- 
positions in the series of pyridines and their reduction products. 

The Mdtin^-poini Curve tVi the TTeighhonrItood of rt Critic(d-solxUum 
VoitU. 

In the majority of case.s the sba]>e of the melting-point curve is 
well expressed by the equation (van’t Hoff, Kongl. Sveiisko Akad, 
ihndl, 1886, 21, 17; U Chatelier, Compt. reiui., 1S85, 100, 441 ; 
1. Schroder, ZeiUsilt, phytikal Chew.^ lSy3, 1 1 , 449) : 

dim) Q 
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„ expressing the volume eonoentration and « the heat of solution. 
TUs equation does not show an inflexion point A more general 
^uatil is deduced by Rothmund (idalioAW. p. 50), following van der 

Waals : 

dine Q 

Hf' 




where c means the mass solubility and p the vapour pressure. By this 
equation we can discuss the results found in the present case. If J 

is very small, then ^ becomes very large, that is, the melting- 

point curve will ascend very steeply. It = 0, the melting-point 

curve at that point is vertical. It becomes positive, the con- 

centration will decrease if the temperature rises. In rea&ty the 
partial pressure cannot rise when the concentration of an added ^ 
substance increases. Also, the vapour pressure of a gas cannot' 
decrease when the volume decreases. But as in the latter case 
condensation takes place, so in the former, separation of a second 
liquid layer will be observed. Van Laar (Ztitsch. phytikal. Ckem., 
1908, 63, 216), employing the idea of thermodynamical potential, 
has deduced a quite general formula which embraces a region 
of solid as well as liquid separation. In all the cases, however, 
where liquid separation into two layers is observed, the range of 
miMibility in the solid phases is exceedingly small and, as in our ca-ie, 
practically vanishes. Va,nij3LHTi^^6it8ch.ph^sik{il.0h€Tn.f 1908, 64,274) 
has now shown by his equation that if the melting-point curve shows 
a vertical inflexion point, this point must bo identical with the critical- 
solution point. This case nearly occurs in the system y-picoline 
zincichloride-octyl alcohol. 16 the critical-solution temperature rises, 
the melting-point curve is cut by the .solubility curve, that is, the 
substance melts below the solution: above zinc saltq- water, above 
zinc salt + hex^^decyl alcohol. If the critical-solution point is loiv, its 
neighbourhood is shown by a more or less steep sloping of the melting- 
point curve : above zinc salt -P methyl to amyl alcohol. The samechange 
of the shape of the melting-point curve is observed in the neighbour- 
hood of an upper critical-solution point : salicylic acid and water 
(Alexeeff, Wied. Amialen, 1886, 28 , 330), potassium salt of Irinitro- 
phenylnitramine and water (lloozehoom, liec. Irav. chim.j 1889, 8, 2); 
in the neighbourhood of a lower critical-solution point ; nitrobenzene 
',^nd carbon dioxide, o-nitrophenol and carbon dioxide, and w-chloro- 
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phenol and carbon dioidda (Biichuer, .ZattecA." GAjm.'igoe 

54 , 665 ). 

The same is to bb expected with the melting-point curves of the 
hoinologues of the pyridine series. Fusion below the solution in the 
neighbourhood of an upper critical-solution point has hitherto been 
observed in the following cases : benzoic acid and water (Alex^efE, 
(Tied. Amui}tn, 1886, 28, 330), resorcinol and benzene (Kothmund, 
ZtiuA. phyaiktU. Cham., 1894, 26, 433), succinonitrile and water 
(Schreiuematers, Zaiteeh. phyaika/.. C/tem., 1897, 23, 418), phenol and 
water, p toluidine and water (Walker, Zeitsch. phyaikal. Chem., 
1892, 5, 190), thallium and aluminium (or copper) (Doerinckel, Zeitach. 
anorg. Cham., 1906, 48, 184), sodium and aluminium (magnesium) 
(Matthewson, Zeitach. anorg. Chem., 1902, 48, 192), bismuth and 
aluminium (Gwyer, Zeitach. anorg. Chem., 1906, 49, 311). 

Fusion below the solution in the neighbourhood of a lower critical- 
solution point, which then lies in the metastable or unstable field, has 
been observed for : o-bromonitrobenzene and carbon dioxide, dichloro- 
nitrohenzene and carbon dioxide, urethane and carbon dioxide, m-chloro- 
pitrobenzene and carbon dioxide (Buchner, loc. cit.), and pyridinium 
methiodide and pyridine (Aten, Zeitach. phyaikal. Cham., 1905, 64, 124). 

On recrystallising y-picoline zincichloride from alcohol it was found 
that by quickly cooling the solution the zinc salt was separated out of 
solution as a second liquid layer. On the other hand, the somewhat 
cooled liquid was found to be supersaturated with regard to solid 
crystals. It appeared therefore evident that the same kind of system 
was present as was first observed in the case of salicylic acid and 
water. For reasons shown above, it seemed of interest to determine 
the shape of the melting-point curve as well as that of the solubility 
curve, which here lies, of course, in the metastable zone. These curves 
were tltoretore determined for the first members of the series of 
aUphalic alcohols, water and benzyl alcohol. The method was aa 
follows ; A certain mixture of solid zinc salt and alcohol contained in 
a small glass tube was heated in a sulphuric acid bath until the last 
crystal vanished. Thus a rough value of the melting point was 
obtained. Then the temperature was allowed to fall a little, but not 
so far as the critical-solution temperature. A tiny crystal was now 
thrown into the solution and the tube was constantly shaken, so that 
torn the supercooled solution crystals of quite a minute size 
»parated out. Then the temperature was very slowly raised, the tube 
mg constantly shaken. The temperature at which the last crystal 
fished was regarded as the melting point. I found that the results 
me by this method were sufficiently accurate. The bath was 
na y cooled down, and the temperature determined at which separa- 
“ ‘"o liquid layers took place. 
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Percentage 
of salt. 

89-0 
78*5 
61 6 
49-7 


Melting 

point. 

86 - 4 * 

73-5 

64-2 

60 5 


K : THE MISCIBILITY 

OF THE 


ZinovMoridt and Methyl Alcohol. . 


Solution 

Percentage 

Melting 

Solution 

point. 

of salt. 

point. 

point. 

-■? 

37-9 

66*7* 

+ i*r 

- 3 * 0 “ 

26-2 

52-0 ■ 

-3-5 

+ !•& 

12*7 

41*5. 

— 

+ 19 

'• 6*0 

31-5 



The critical point of the solubility curve lies at +19 for a con- 
centration of 50 per cent. Although the distance of that point from 
the meltinv-point curve is about 60“ the liquid separation has already 
a considerlble inauence on the shape of the meltmg-point curve, 
which shows clearly a point of inflexion. In Fig. 6, the solubility 
curve is marked A, the melting-point curve, I. 


Fio. 6. 



■y-Picoline Zincichlorlde and Ethyl 


Percentage 

Melting 

Solution 

of salt. 

point. 

point. 

86'9 

88*7^ 

. — 

75*5 

78-8 

25-5* 

61-6 

73*1 

32-4 

50-2 

71 0 

33-4* 


* Critical opalesi’cincc. 
t The alcohol was absolute and 


Ailcoholi {E 

and II in 

Fig. 6). 

Percentage 

Melting^ 

Solution 

of salt. 

point. 

point. 

3S-5 

68-5“ 

32-y*^ 

23 -8 

64*5 

28'4 

10-7 

66*0 

12'8 

6 0 

43*5 

— 


[•ared by Sydney Young’s method. 


y~Ficoli‘ie Zincichloride and n-Propyl Alcohol {C and /// in Big- 


Percentage 

Melting 

Solution 

' Peicentage 

Melting 

Solutioa 

of salt. 

point. 

]»uiiit. 

of salt. 

poiut. Y 

point. 

90-3 

96 0" 

— 

26-6 

70*2“ 

■10 -T’ 

78-3 

84 0 

29-2“ 

17-0 

67’1 

25-0 

65 T 

78‘6 

40-7 

i 100 

60*5 

50-9 

39*7 

■ 76-3 

73-8 

52'5* 

42 0* 

“ Critical 

1 5 0 

1 

opalescence. 

50-0 
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^.picolins Zindohloride and isoButi^l Alcohol (b. p. 107’8°) {D and 17). 




percentage 

'Melting, 

Solution 

Percentage * 

Melting , v 

’Bolutiihi 

of salt. 

point. 

point. 

of salt. , 

point. 

point. 

S8'8 

. S8-6* ■ 

— 

. 37*9 ^ 

t' 78-V 

54 -a’* 

82 -1 

— 

35 -0* ' 

t 25*9 - 

76*7 

52*1 

76-3 

87*5 „ 

44*7 

14-9 

72*5 . 

45*4 

65 '5 

82-7 

52'3 

8*0 

64*3 

36*6 

49-5 

* 80*0 

55-0* 

4*0 

54*7 

22*7 



* Critical opalescence. 



y.picoline 

ZiwAchloride 

and i&oAmyl Alcohol (b. 

p. 131*5°) (E 

and F). 

Percentage 

Melting 

Solution 

j Percentage 

Melting 

Solution 

of salt. 

point. 

point. 

i of salt. 

poll! t. 

point. 

88'1 

99-8' 

— 

! 35-0 

83*9'^ 

61*8" 

80-0 

93-7 

46-5’ 

1 20-5 

79*8 

571 

69 '6 

88-1 

57*9 

1 10'8 

74*0 

46*5 

59'4 

86-5 

62*2 

1 4*7 

61’0 

_ 

50-0 

85-4 

62 *9* 

i 




* Critical opalesceoce. 


y Pieoline Zincichloridc and Melh]/lhexylearhinol (b. p. 179*6®), 

(/’aiid VI). 


Percentage 

Melting 

Solution 

Percentage 

Melting 

Solntion 

of salt. 

point. 

point. 

of salt. 

point. 

point 

86*2 

104*0’' 

60-5’ 

38-2 

100 •0'^ 

96*5* 

73*5 

101*8 

86-6 

22-2 

97*7 , 

91*1 

60T 

100*3 

95*8 

10*7 

91*7 

76*0 

49*4 

100*2 

97*0 

3 8 

77*0 

— 


The solubility and melting-point curves nearly touch each other,.-,; 
therefore the latter rises nearly vertically in the critical region. 


y-PicolinA Zincichloride and Cetyl Alcohol (G and Vll).* 


Peiteiitage 

Melting 

Solution 

IVtceutagc 

Melting 

Solution 

of salt. 

point- 

point. 

of salt. 

point. 

point. 

95'S 

108° 

lOt" 

20*0 

_ 

155 0“ 

89-5 

— 

i:>o 

9 7 

103 -O’ 

120'6 

697 

— 

230 1 

4 9 

102*5 

92*0 

sO'O 

108 

241 i 

1*0 

54-0 

48 0 

SO'O 

— 

195 ; 





The alcoliol used was purified as follows : It was dissolved in 
benzene, the solution was then cooled to and the crystals which 
lormed were quickly collected, pressed between filter paper, and 
heated for some hours to 150'^. On cooling, the pare alcohol 
l^sryttallised out and melted at 48'^. As seen in Fig. 6, the solubility 
ictirve cuts the melting-point curve. The zinc salt, therefore, below 
p alcoholic solution, melts constantly at 108®. 

* The detem^Datipo of. this pair was carried oat by Mr. R^nlrjn 
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y-Pieoline Zindchloridt and Water (H and VIII). ^ 


Percentage ■' 
of salt. 
95-0 
92 - 9 ’ 
80-0 
i 70-5 
61*6 
49-5 


Melting” 

Soluiaon 

Percentage 

Melting 

SolutioD 

point. 

point: 

of salt. 

point. ^ 

- point. 

95“ V. 

84 0* i 

40*4 

— ' i' 

164-6“* 

91 

89-5 

30-6 

— 

164-C 


142-2 

21 -8 

— ; 

, 161-7 



165-0 

^ 16-1 

— 

' 156-5 

91 

160-0 1 
163 0- 

12-5 


144 0 


■* Critical opalescence. 


At higher concentrations of water an exact determination of the 
solubility point is impossible on account of the hydrolysis of the zinc 
salt. In this case, also, fusion below the solution takes place. It is 
surprising that the behaviour of water towards the zinc salt ia similar to 
that of an aliphatic alcohol with about twelve carbon atoms, whereas one 
might expect that the solubility curve would lie below that of methyl 
alcohol. This exceptional position of water proves that a comparison 
of physical properties ought always to be restricted to members of the 
same homologous series. 


y-Picoline Zindchloride oni Benzyl Alcohol. 

Percentage of salt ... 90'0 76*7 62’9 50’4 39’3 26 3 

Melting iKjint X017" 86‘7'' TO'l”* 57'V ie’S® Sl'D* 

A 50 per cent, solution remains clear even on cooling to -78°; 
also, from the shape of the melting-point curve, which differs but little 
from a straight line, it is evident that it must lie very far above the 
solubility curve. It would rather have been expected that the parts 
played by water and benzyl alcohol would be reversed. 

As the melting-point curve illustrates the change of the osmotic 
pressure in a solution, it is possible to give an account of the 
7 r,c curves in the neighbourhood of the critical-solution point. In a 
t,c diagram is drawn the melting-point and solubility curves of the 
two liquids ^hich show the highest critical-solution point (y picoline 
zincichloride and cetyl alcohol). As the lower alcohols show an 
additive behaviour towards the higher ones, the melting-point 
curves of the different alcohols aro comparable. Therefore the ineltr 
ing curves of the other members of the same series are drawn at the 
given distances from this critical point, as only this distance influences 
inflexion. In the following table are given the slopes of the melting- 
point curves in the critical region and the distance from the critical- 
solution point. 
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Distance. dt 


Zinc salt and methyl alcohol 58*6“ 3-1 

„ ethyl alcohol 37 '6 4'7 

„ - tsobutyl alcohol 25*0 7 -3 

\ ,f iwamyl alcohol 22*5 lO'O 

,, metliylhexylearbiuol <. 3*2 Sfl'O 


This research was carried out. in the summer of 1908 m the chemical 
laboratory of Trinity College, Dublin. I wish to express my sinceresfc'^ 
thanks to Prof. Sydney Young for his keen interest and advice, and. 
for the facilities he placed at my disposal. 

ThIKITY C 0 T-LE 075 , DCBLIN. 


LXXXII . — The Formalioa and ReacUons of Irnino- 
campounds. Part IX. The Formation of Deriv- 
atives of eyeUtRentaue from aB-Dici/anO-derivatives 
of Butane. 

By Stanley Kodert BE.Tr ami Joceh'n Field Thobee, 


In a former commimioation ('Prans.. 190S, 93, 105) it was shown that 
,8-imino-a-cysnohydriiiiieue (() can bo obtained in practically 
quantitative yield on wanning un aicoliolic solution of e-phenylene- 
diacetonitrile (II) containing a trace of sodium ethoiide, thus : 


(lb) 




(I.) 


The ease with which tlie formation of the hve-carbon ring took 
phce in this instance gave rise to tlic i'loa that in all probability five* 
carbon alicyclic compounds would also be formed in like manner, that 
is to say, aS-dicyanobutane (HI) would, for example, on treatment 
with sodium ethoxide pas.s into l-iinino*2-cyanocvcfr>pentane (IV'’). 


>c:nu 


CH.yCH.yCN ^ Clfj‘CII(CN). 

C-'lL-OHj-CN Cir, Cll," 

’(III.) ' tiv.) 

While experiment.s on the condition of formation of aS dicyano- 
butane were being instituted, the literature was searched in order to 
Snd whetlier any derivative of this substance had been prep.ared which 
'^ould, in the meantime, serve the object in view, and it was found 
lhat during their experiments on the formation of ethyl 1-cyano- 
‘^K^opropane-l-carboxylate (V) by the action of ethyl sodiocyauo- 

VOL. XCV. ' i ' y y 
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acetate on ethylene dibromide, Carpenter .and Perkin ^(Trane., 1899, 
75, 921) had isolated a substance melting at 119'5° which they 
considered to he ethyl aS-dicyanovalerate (VI), because on alkaline 
hydrolysis it yielded adipic acid. • ^ 


9“=>CtCN)-GO,Et 

(V.) 


CH2’CH2**CN 

CH2-CH(002Et)-CN 

(VI.) 


CH 2 OH{ON) 

CHg-CHlCO^Et) 


>c:nh 


(Vil.) 


It -was at once apparent that tliis substance would serve oiir 
purpose just as well as aS-dicyauobntane, for, as it contains a 
primary nitrile group, it should yield ethyl 2-imino-3-cyanocyc/t). 
pentane-l-carboxylate (VI t) on treatment with sodium ethoxide. 

Carpenter and Perkin stated that they wished to reserve the 
further study of the substances described by them in their paper, 
but shortly after its publication Professor Carpenter left the 
University of :Manchester and, in consequence, further work was 
abandoned. We have with their cousei.t undertaken a complete 
study of this by-prodiict prepared by them. 

The substance described as ethyl aS-dicyanovalerate (VI) is isolated 
from the products of the conden.satiou of ethyl sodiocyanoacetate 
with ethylene dibromide after ethyl l-cyaiiocycfopropane-l-carboxylate 
(V) and unchanged reacting substances have been separated b; 
distillation with steam. It i.s purified by washing with cold alcohol, 
in which it is sparingly soluble, and is converted, as the authors 
found, almost quantitatively into adipic «acid on hydrolysis, first 
with aqueous potassium hydroxide and finally with dilute sulphuric 
acid. There are, however, certain peculiarities about this substance 
which led us, in the light of experience gained during our study 
of imino-compounds, to doubt the constitution assigned to it by 
Carpenter and Perkin. 

In the first place the compound is formed in a solution which 
must contain some free sodium ethoxi«le, and con.sequently, if there 
is as great a tendency to form the five-carbon alicyclic ring as there 
is in the case of o-plienylenediacetonitrile, it ought to be ethyl 2- 
imino-3*cyanoc^c^opentanc-l-caiboxylate (V'^il) and not ethyl aS-di- 
cyanovalerate 'VI). "Moreover, the high melting point of the sub- 
stance taken in conjuncliou with its insolubility in cold alcohol 
seemed to suggest an imino-compound rather than a nitrile- 
carboxylic ester. All doubts on this point were set at rest when 
the substance melting at 110‘5° was treated with acid hydrolysing 
agents, for on shaking with concentrated hydrochloric acid it at 
once passed into solution, from wliich a precipitate of ammonium 
chloride separated on .standing. When water was added to this 
.aolu tion, an oil separated which gave an intense violet coloration 
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mill ferric chloride and on examination proved to be ethyl 5-cyano- 
(jcfopentan-l-one-2-carboxylate (Vllf). 


CHj— CH(CN) CH— CH(CN). 

(Viii.) 


(VII.) 


Further proof in favour of this view of the constitution of the 
,ubstance melting at 119-5“ is afforded by its behaviour when 
(Ji.itilled in a current of steam from dilute siilphnric acid, for under 
these conditions cyanocycfopentan-1 one (IX) passes over with the 
steam. Moreover, if it is heated for some time with dilute sulphuric 
acid previous to distillation with .steam, ciic/opentanone (X) pa,sses over 

(.V) 

and can be recovered from the distillate. 

As already mentioned, ethyl ^imino-S-cyaoocj/c^pentane-l- 
cuboxylate (VII) when treated with cold concentrated hydrochloric 
Midis completely transformed into ethyl 5-cyanorycfopentan-l-one-2- 

csrboxybite (VIII). This sub.staiice is a strong acid, dissolving Tn 
solutions of alkali carbonates with ellervesceiice and giving in 
alcoholic .solution an iriten.se violet coloration with ferric chloride It 
readily tonus a cry.stalliiio monopota.>sium salt, which probably has the 
fonnul.i (XI), .and on treatment in alouholic solution with methyl 
iodide is converted almost completely into the C'-methyl deriv- 
ative, ethyl S-cyaiio-S metliylcyc/opeiitan-l-oiic-l'-earbo.'iylate (XII), 


CH-CMe(CN) 
cii.,-cn(t:UjEt)'^ ^ 
(XH.) 

i-C'-Oite 


(d'H, C(CX), 

C[I„-OH(Ca.Et'- 

(XT) 

CII, C(CX), 

ClI., -011(00., Ei- 

(.Xll'l.i 

dlhough subsequent e.vperime.its on tlm hydrolysis of this substance 
■owe that It, contained a small quanlity of the corrc-spoudini^ 
ait y (erivative (XIK). It U of eourso evideut tliat in the 

“itiiMkyUition of a substance of the cou.titutiou of ethyl 5-evano- 

eatbon ‘ »<- 0 m inarkcl (») or that marked (t), both 

ten ure,,, being attached to the carbonyl group and having in the 

fcehed Th'“’ f'T ■“ group 

Sroopistl/^” attached to the nilnl!, 

Betbvl ;** affected is given by the fact that etlivl 5-cyano-o- 

"«ttylcycfopeiitan-la,ne-2aiarboxyUte (XII) on distilialio,,' f.-on, 

Y T 2 
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dilu6e su]phuric acid in a current of steam yields 2-cyauo-2-itiethy] 
cjicfopentan-l-one (XIV) identical with the compound prepared by the 
methylation of 2-cyanocpcfcpentan-l-one (IX) by means of sodiine 
ethoxide and methyl iodide. 


CH2-CMe(CN). 




-CH 
(XIV.) 


>co 


CH,-CHMe 
•CH— 
(XV.) 


The prolonged action of sulpimrie acid on 2-cyano-a-methylc,/5fo 
pentan-l-one leads to the formation of 2-methyl<!yc;opentan 1 nn 
(XV). ' ® 

The further methylation of ethyl S-cyano-S methylcyclopentan-l one. 
2-car boxy late {XI 1) by means of sodium ethoxide and methyl iodide 
yields the dimethyl derivative, ethyl 5-cjano-2 -. S.dimetliylsyci). 
pentan-l-on6-2-carboxylat.e (XVI), from which on distillation from 
dilute sulphuric acid 2-cyano-2 : S-diniethylcyc/opentan-lone (XYII) 
can be obtained. ’ 

CH.>*CaMe(ON) 


9H,.CHMe 

(XVllI.) 


CH„- -CMe(CN) 

(XVI.) ■ (.WII.) 

This substance on further treatment with .sulphuric acid yields 
. 2;5-dimethyloyc(!opentaii-l-ono (XVIIf). ^ 

The ethylation of ethyl 5-cyaiiocycfopeiitan.l-onc-2-carboxylnle 

(Vill) tbi'ougli the pure potas^ivmi ooinpouud and eth^l iodide leads 
to the formation of a product whicli coiisi-rts fur the most part of the 
0-ethyl derivative (XIX), altl.ongh a .-mail quantity of the C-ethjl 
derivative (XX) is also formed at tlje same time. 

CH„ C(CX) 


CH2-CiI(CO,Et) 
(Xl-X.) 


Sc-OEt 


CH.pCEt(CN) 
Cll, 


(.XX.) 


* 1,^1 possible to separate this mixture, but from 

the following constderations it is evident that both these compouriis 
were present in it. In the fir.st place it is evident that when lie 
potassium salt of ethyl 5-cyauocycfoiientan-I.on«.2-carboxykte (XI), 
ICO IS qiii e stab'e in aqueous solution, is acted on by an alcoholic 
solution of ethyl iodide, the product, obtained by adding water and 
extracting with ether, cannot contain any unchanged ethyl S-cyano- 
cyriopentan-hone-2-carboxylate (VIII), It gives, however, a red 
coloration with feme chloride, and must therefore contain some of the 
6-ethyl derivative (XX). This conclusion was confirmed by a 
u y o he products formed during the acid hydrolysis of tie 
mixture, for on distilling it from dilute sulphuric acid in a 
of steam, both 2a!yano-2.ethylcycfopentan-l-one (XXT) 
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and 2-cyaDoeyc/opgntan-l-OEe.^ (IX) were obtained, the two 
(onipounds being readily separated by fractional distillation and 
CIIa-CEt(QN) 9H2-CH(CX) 9H,-CHEt.. 

(IX) ■ fXSlI.) 

identiHed by means of their semicarbazones. The ethyl' deriv- 
ative (XXI) 18 identical with the compound prepared by the ethylation' 
„f2cyaoocyciopentan-l-one (IX) by means of sodium ethoiide and' 
ethyl iodide, and its formation furnishes therefore another proof of ■ 
the greater reactivity of the hydrogen atom combined with the 
carbon atom attached to the nitrile group of ethyl 5-cyano«/cfo- 

pentan-1 one-2-earboxylate (VIII). 2-Cyano-2-ethylc3,cIopeutan-bone 
(XXI) is transformed by the further action of sulphuric acid into 
2-etliylcycfopeDtan-l-one (XXII). 

The proportion of the two constituents present in the product 
formed by the ethylation of ethyl 5-cyanocyc/opentan-].one-2-carb- 
ozylate was determined by careful alkaline hydrolysis, for whereas 
ander these conditions, the C’-ethyl derivative is broken down into 
aliphatic degradation products, the 0-ethyl derivative is hydrolysed to 

ethyl 5-cyanocyc;opentaii.l.one-2-carboxylate (VIII), which presumably 

on account of the formation of its alkali salt, is suible towards dilufe 
alkalis and can be recovered on acidifying the alkaline solution The • 
proportion was found to be almost four p.arts of the 0-ethyl derivative 
to one part of the O-etliyl derivative, ' ' ' 

The derivatives of cycfopentanone de.scribed in this communication 
ere, a.s already indicated, exceedingly stable towards acid bvdrolysinv 
agents and in no ca.se investigated .lid the use of these reagents lead 
to the fission of the five-carbon ring, but, so long .as the nitrile 
orcarbethoxyl group remains attached to the carbon atom adjacent to 
the carbonyl group, they are, with the c.xception of ethvl b-cyanocucfo- 
peBt,n.l-one-2.carboxyl.ate (VIU), at once acted on by dilute alkalis 
paicuig with (1.S.S10U of the ci/cfopeutaue ring into derivative.s of adipic’ 

XII) when warmed with alcoholic potash yield.s a pota-sium ’salt 
acdifyin (X-Xlll) can he obtained on 


CMe(CN)^ 


CU.CHMe-CX 


ClI,-CH(C03Et)->"'' — CII..-CH(C(),.H); 

(•aI*-) (Will)” * 

> (AVI) yields s-cyauomethyl butyl malonic acid (XXIV) • 

^ 9H,-OHMe-CN 

CH,CMe(COEt,><'0 

(X.\IV. * ■ 
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„a 0 . ‘i- 

acid, CN OHSle 2 ! potassium hydroxide, the mtnle groups aie 

Saty.S'7.?"u;'S^ »«• - 

%“hfimiuo-derivatives of cyofopentane are, howeirer, exceedingly 
ei towards alkaline hydrolysing agents, although, as mentioned 
stable tow^ r converted into the 

above, when ' ,j .j_i„,ioo-3-cyanocyc:fopentane-l-carb- 

correspondmgk^ warming with aqueous ,iotaasinm hydroxide rapidly 
oxylate solution is cautiously acidified with acetic acid, 

"Se i eLLted and l-iuiino-^.yanorycfopentane (XXV) 
is precipitated : 

ch2-ch(cn) ^ 

CH2-CH(C0,Et)-^ 

(VII.) •' 


CH,-CH(CN) 

CHj 

(IX.) 

This imino-couipoimd is at once acted on by dilute hydrochloric acid, 
forming 2 -cyanoiiopentan-l.one (IX), a compound which resembks 
ethyl cyAnoacetatc in many of its properties ; thus when treated with 
anLivaleut of alcoholic .sodium etho.xide it yields a sodium deni ato 

(XXVI) insoluble iu cold alcohol, which on trea ment 3 

iodide yields 2 .cvano. 2 -mcthylcycfopentan-l-one (XIV), and with ethyl 
iodide ^is converted into 2 -cyano- 2 -ethylcyc;opentan-l-one (XXI), 
formation of these sub.stances affording the 

establishing the constitution of the C-.alkyl derivatives o y 

examp. ^ 

of the cycicpentane ring in ihis condition towards 
at once dissociates on being dissolved in water, forming the sodium 
salt of S-cyanovaleric acid (XXVII); 


CH2-CXa(CN) 
CH , — cur 


CHvCH^-ON 
1 

ca 


.•CHj-CO.Na 


(XXVI.) 


(XXVII.) 

8-Cyanovaleric acid has been prepared by Dieckmann 
33, 579), and is described as au oil. We have not succee e 
preparing either this substance or any of its homologues m .a cry 
!• _ 
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The same property is shown by the alkyl derivatives of 2-oyano- 
cyrfepentan-l-one, for when 2-cyano-2-iuothylcy<;fopentan-I-one (XIV) 
is warmed with mjneous potassiunf hydroxide it passes at once into the 
potas.sium salt of 8-cyanohexoie acid (XXVIII) i 



(^Hj-CHMe-CN 

CH^-CH^-CO.K’ 

(XXVIII.) 


and in the same ipanner 2-cyano-2-ethyld3«;fop6ntan-lKme (XXI) 
passes into S-cyanoheptoic acid, CHKt(CX)-CIl 2 -CH -CII -CO H 
2-Cyanocycfopentan-l-one and its alkyl derivatives ^ are^ readily 
converted on treatment with sulphuric acid and distilktion in a 
current of steam into the corresponding derivatives of cycfopentanone 
The ketones described in this communication were characterised by 
the formation of semicarbav.ones, and in cases where this formation 
did not take place, by the formation of anilide.s. 2-MethyIcyclo. 
pentan-l-one has been prepared by Boiiveault (Bull. .‘ioc. chim., 1899, 
[iii], 21, 1022) and by IVallach (Annalm, 1901, 331, 319) who 
prepared its semicarbazone. 2 ; S-Dimethylcycfopentan-l -one has’ been 
prepared by Zelinsky and Kudsky (Ber., 1896, 29, 404), but these 
chemist.s do not seem to have characterised the ketone by the 
formation of a crystalline derivative. 


As already mentioned, ethyl 2-imino.3-CTanocycfopentane-l-csrb. 

0- vylate (VII) occurs as a by-prcluct in the formation of ethyl 

1- cpnoct/cfopropane-l-carboxylate by tho condensation of ethylene 
d, bromide with the sodium compound of ethyl cyanoacetate, but 
the amount formed is not large, and we therefore had to seek some 
other metliod for the preparation of this substance in quantity. 
Althonfjh, initially, we used the method recommended by Carpenter 
and Perkin (/oc. cu.}, in which the mixture is heated in soda-water 
bottles at 100»,yet we found that the manv disadvantages attaching 
0 the me of soda-water bottles were not conqmnsated by a very 
largely increased yield of l.he imino-compound ; moreover since 
It was siib.sequently found that the ethyl 1-cyanocycfopropane-l-carb- 
oxjktc formed in tho reaction could bo readilv converted into 
e tyl - imino-3-cyanocycfopenUne-l -carboxylato, the condensation was 
a ways effected in Geissler fl.,sk.s at the tem(u>rature of the water-bath 

^timately.it w.as discovered that ethyl 2-imino-3-cyanocycfopentane- 
arbo.NvIate could be prepare.! from ethyl l cyanocycfopropane-1- 
«boxyUte by the following reaction. ^ ^ 

and Perkin (Trans., 1895, 67. 108) have shown that when 
' l-dicarboxylate (XXfX) is treated with ethyl 
a ona e, the cycfopropine ring is broken between the carbon 
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atoms 1 and 2, condensation ensues, and ethyl butaue-aaSS-tetraearb-. 
oxylate (XXX) is formed, thus : 


V“2>C(CO,Et), + 

“(XXIX.) 


CHNa(C02Et)2 


(COjEt)2CNa-CH,-OH,-CH(CO,Et) 

(XXX.) 


This remarkable reaction at once indicated a method by which ethyl 
2*imino-3-cyanocycfopentnna-l-earboxyIate could be prepared, since by 
substituting ethyl sodiocyanoacetate and ethyl 1-cyanocj/cfopropane-l- 
carboxylate for the compounds used by Bone and Perkin, ethyl 
oS'dicyanoadipate (XXXI) slionld be formed, thus : 


^=>C(CX)-CO,Et 


CO.,Ht-CNa(CN)-CH.,-C H • C H(CN) ■ CO.Et 

(XXXI.) * 


Ethyl 2*itDiiio-3-cyanocj/c^opentaue'l-carboxylate should then be 
readily forme<l from the above condensation product by the action of 
sodium ethoxide, if, indeed, it was not formed directly in the con- 
densation in the same manner as in the interaction of ethyl sodio- 
cyanoacetate and ethylene dibromide. 

It was found that ethyl sodiocyanoacetate reacted vigorously with 
ethyl l*cyanoc2/c^op'opane-l-carboxylate, and that under the experi- 
mental conditions described later, a satisfixctory yield of ethyl2-iinino- 
3-cyanoc^c/opentanc-l-caiboxylate was obtained ; moreover, on examiu- 
ing tho low boiliug products from the condensation, a considerable 
quantity of ethyl carbonate wa.s isolatc«l. 

The formation of etliyl carbonate in this reaction throws some 
light, not only on the mechanism of the condensation in the present 
instance, but also in a number of similar cases in which the loss of a 
carbethoxyl group has been noticed in condensation.^ of this character; 
thus Moore (Trans., 1904, 86, 165) showed that tho substance 
obtained by Baeyer 1865, 18 , 3457) by the interaction of ethyl 
malonate and its sodium derivative, and described as ethyl phloro- 
glucinoltricarboxylate, is in reality ethyl phloroglucinoldicarboxylat*", 
and that a carbethoxyl group had been eliminated during the 
condensation Although presumably unacquainted with this fact, 
Willstatter {/jer., 1899, 33, 1272), after he had detected ethyl 
acetate as one of the profliicts of the condensation, suggested that 
ethyl carbonate was probably formed thus : 

CH,(C02Et), + Ei0H CHj,*C02EH-C0(0Et).„ 
and although he was unable to isolate this substance, yet Leuchs and 
Gt-serick (Ber., 1908, 41 , 4371) have quite recently succeeded in doieg 
so. It is probable, however, that the ethyl carbonate is formed in the 
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reaction by the action of sodium' ethoxide ^fcer the closing of the ring, 
giuco it bas been shown that under certain conditions the elimination 
of a carbetoxyl group takes place readily in this manner; thus 
Thorpe 1906, 87, 1681) and Rogersen and Thorpe (ihid.t 

1702) have shown that when ethyl o-cjano-aj8y-trimethylglutaconate 
treated wj|th sodium ethoxide in the presence of alcohol, 
is quantitatively converted into ethyl carbonate and ethyl y-cyano- 
^|jy-trimethylcrotonate (XXXIII) : - ^ 

C0.Et*CMe*CMe‘CiIe(CN)*CO2Bt + EtOH — ^ 

^ ixxxn.) 

GO.Ef OHMe*CMc:CMe-CN + CO(OEt) 3 . 
(XXXIIL) ' ' 


Xnother instance of the same kind is mentioned by Crossley 
and Gilling (Trans., 1909, 95, 20), who found that when chloro- 
diniethvlcyc^ohexanone is condensed witli ethyl sodiomalonate, the 
product is ethyl 1 ; l-dimethyl'A^-ci/c/ohexen-S-one-o-acetate (XXXIV), 
instead obthe ethyl salt of the dicarboxylic acid (XXXV), and that 
(jthyl carbonate is one of the products (Proc., 1909, 26, 96) ; 


cjio,<^^;:£«>ch 


(XXXIV.) 


■C"’ 

(in^-cOjEt 


CH(CO,Et)2 

(XXXV.) 


Although it is probable that in some of the cases, in which 
the elimination of a carbethoxyl group has been effected in condensa- 
tions involving the use of sodium ethoxide or an alkaline sodium 
derivative, such action may be due to hydrolysis and subsequent 
elimination of carbon dioxide, yet when this action is accompanied by 
the formation of ethyl carbonate, its cause is most probably due 
to spatial considerations, or, in other words, that the space formula of 
the substance does not admit of a oarbethoxyl group being united with 
the carbon atom from which it is eliminated. 

The proof that the carbethoxyl group is removoti from ethyl aS-di- 
cyanoadipate (XXXVI) at the moment of its transformation into the 
cyc^opentane ring was supplied by prepariug this ethyl salt and studying 
its behaviour towards sodium ethoxide. it may be prepared by 
coDdensing pure ethyl sodjocy.anoacetate, carefully freed from alcohol, 
with ethyl l-cyanocyc^opropane-l-carboxylate in dry benzene, thus: 
CH 

|,jj>C(CN)-CO,Et + CN-CHNft-CO,Et — > 


Ihe ethyl salt prepared from this sodium compound by the action 
Water is a crystalline substance, which is quite stable, and when 
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treated with an alcoholic solution of ethyl aodiocyanoaoetate, passes 

ilto ethyl 2-imino-3-cyanoryc«opentane-l-carboxylate and ethyl 

carbonate, thus t 

(XXXYI.) 

CH2-CH(C02Et)^ ' '2- 

It will be noticed that in closing the ring it was found convenient 
to use a small quantity of an alcoholic solution of ethyl sodiocyano. 
acetate rather than sodium othoxide, and that the reaction la expressed 
in the equation as taking place through the agency of alcohol. This 
course was adopted after the behaviour of ethyl 2-imino-3-cyanoc;/cl„. 
pentane- 1-carboxy late towards alcoholic sodium ethoxide had been 

It" has been shown by one of us (Trans., 1904, 85, 1728) that the 

hydrogen atom (*) of the complex •C(:NH)-CH(CN)-CO,Et is re- 
placeable by sodium on treatment with sodium ethoxide, whereas the 
hydrogen atoms of a complex •C(:KH)'CH5-CN are not replaceable 
under these conditions (Trans., 1908, 93, 170). In order to gain 
further evidence on this point we therefore treated ethyl 2-imino. 
S-cyanocyciopentane l-carboxylate (VII) with sufScient sodium 
ethoxide and methyl iodide to replace two of the hydrogen atoms by 
methyl groups. The product was found bo he, however, l-imino- 
u-cyanoci/cfopentane (XXV) mixed with other substances of higher 
molecular weight, and no trace of an alkyl derivative could be 
detected : 

CH— CH(CN)^^.^,„ 5iyCH(CN)^^.j^g 


CH2'CH(CO.,Kt) 


nxr -niT 


It was evident therefore that sodium ethoxide had reacted on the 
imino-ester, causing the elimination of the carbethoxyl group, a con- 
clusion which was confirmed by an experiment in which the action of 
sodium ethoxide alone wa* tried. Under these conditions, ethyl 
S-iminO'S-cyanocycfopentaue-l-carboxylate is completely transformed 
into several products, from which considerable quantities of 1-imino- 
2-cyanoc7/c^opentane can be i.solated. The other compounds formed, 
which are of higher molecular weight, have not yet been identified, 
From these experiments it therefore follows that the hydrogen 

atoms of ethyl 2-imino-3-cyanoc^c/opentane-l-carboxylate, like those o 

2-imino-l-cjanohydrindene (Trans., 1908, 93, 170), do not react wit 
sodium ethoxide. It is evident, moreover, that if the transfoi mation 
^^byl aS-dicyanoadipate into the alicyclic ring is effected by t e 
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action of sodium ethoxide, the product will be ]-imino-2-cyaDocyc/o' 
pentane mixed with other substances, and not the imino-ester, thus : 

C0.>Kt*CH(^N)*CHa*CH2*CH(CN)-CO2Et + 2EtOH 

+ 2CO(OEt),,. 

This conclusion was shown to be correct by actual experiment, 
although, aa mentioned later, l-imino'2-cyanocyc/opentane formed 
under these conditions is difficult to isolate, and it is more convenient 
to prepare this substance by another method. 

Ultimately, it was found that a small quantity of alcoholic ethyl 
sodiocvanoacetate is sufficient to bring about the complete conversion 
of ethyl aS-dicyanoadipate to ethyl 2-imioo*3-cyanocyc/opentaDe- 
1 -carboxylate, and that the second carbethoxyl is not eliminated under 
these conditions. Thi.s discovery at once suggested a means by which 
a good yield of ethyl 2-iraino-3-c3’anoc>y'c/opeDtane-l-carboxylate might 
he obtained by the condensation of ethyl 1-cyanocycfopropane- 
l-carboxylate with ethyl sodiocyanoacetate. 

If molecular proportions of these ethyl esters are condensed inalcoholic 
solution, a yield of about 30 per cent, of the imino-ester is obtained if 
the reaction is stopped at an early stage, although this yield is con- 
siderably diminishe<l if the action is allowed to continue. The reaction 
evidently proceeds in accordance with the crpiations : 


(1) V^®>C{CN)'CO.,Et + CN'CHNamEt 

‘ CO2Et-CXa{CN)-CH/CH2*0H(CN)*CO2Et. 

(2} C02Et-CNa(CN)*CH,,'CH./CH(CN)*CO2Et + 2HOEt — > 

and the sodium ethoxide formed then reacts with the imino-ester, con- 
verting it gradually into I imiuo-2-cyanocvc/opentane and the other 
products mentioned above, which are always found accompanying the 
chief product of the condensation. It is apj^arent, therefore, that the 
difficulty can be overcome by using a sufficient excess of ethyl cyano- 
acetate to combine with the sodium etiioxido liberated during the 
•eactioD, or, in other words, a small quantity of ethyl sodiocyano- 
wetate dissolved in alcohol ought to be sufficient to convert any 
quantity of an equimolecular mixture of ethyl l-cyanocyc/opro|Hine- 
Icarboxylate and ethyl cyanoacetate into ethyl 2-in)ino-3-cyanocyc^o- 
pentane-l-carboxylate. This assumption was found to be correct, and 
^ yield of 75 per cent, of ethyl 2-iinino-3-cyanoc,vc/opentaoe- 
Icai'boxylate was obtained on beating an equimolecular mixture of 
®thjl cyanoacetate and ethyl I -cyanoryc/opropane- 1 -carboxylate 
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dissolved in alcohol containing a a«n.U quantity of ethyl sodiocyano- 

““n l^'of interest to note that the imino-derivatives of cycJopentane 
j in this paper are all true imino-compounds, r^dlly hydro- 

restated did the coa.pounds appear to react .n the amrno-form. 


Kxperimental. 


Formation of Ethyl ^-Imino-i-cjanooydopontano-l-carloxylalt 

(VII, p. 686). 


ni From Ethyl SodiocymioaceMe and Ethylene D^hrom^de.~t^\,, 
eond tions used m this condensation were essentially the same as 
ILo recommended by Carpenter and Perkin, although rt was_ found 
better to heat the mixture for three hours on the wat^r-hath instead 
of working up the product immediately after the 6rst reaction had 
subsided. After the reaction was Cuished, water was added, and the 
solution saturated with ammonium sulphate. The alcoholic solution, 
carrying all the organic products, rose to the top ; it was separated, 
the alcohol evaporate.! off. and finally distilled in a current of steam. 
The non-volatile residue solidified on cooling, and was found to be 
nearly pure ethyl 2-imino-3-cyanocycfopentane-l-cafboxylate. One 
crystallisation from benzene (it can also be cry.stalhsed from water or 
alcohol) rendered it pure, with a melting point of n9’5% the same as 
that found by Carpenter and Perkin. It boiled without decomposition 


at 180°/ 15 mm. ; 

0-2333 gave O'jlIS CO., and 01-134 ILO. C = 6016 ; H = 6-83, 

CgHj.AjNs require.s C = 600 ; U = 6-7 per cent. 

The alcoholic wasliing.s from the purification of this .substance 
on being diluted with water deposited a quantity of oil. After 
extraction by means of ether, the oil, on distillation, yielded two 
fractions; (a) 180—185715 mm., and (h) 200—210715 mm. Both 
fractions solidified on cooling ; the former proved to be ethyl 2-imiiio- 
3-cyanocycfopentane-l-carboxylate,and the latter contained a substance 
much more soluble in alcohol than the iinino-nitrile, whteh separated 
from dilute alcohol in small needles melting at 104°. The following 
analysis proved this substance to bo ethyl aB-dicyanoodipate, 
C0jEt-CH(CN)-CH2-CH2-CH(CN)-C02Et : 

0-l#19 gave 0-3826 CO., and 010-28 H^O, C = 57-36; H = 6-28. 

requires C = 57-2 ; H = 6 3 per cent. 

Since this substance occurs later as the chief product in another 
'-oiaction, its properties will be then described. 

The steam distillate obtained in the original condensation contain 



REACTIONS OF IMINO-COMPOUNDS. PART IX. , 697 

some unchanged ethylefle dibromide mixed with, ethyl carbonate 
snd ethyl l-oyanocyc/opropane-l-oarboxylate. These compounds were 

separated in the first instance by slow distillation in a current of 
steam, when ethylene dibromide and ethyl carbonate passed over first 
and ethyl l-cyanocycfopropane-l-carboxylate subsequently. 

The point of separation was roughly gauged by noticing the moment 
at which the oil passing over ceased to sink at once in the condensed 
steam, and when this point was reached the receiver was changed and 
the mtrile ester collected. Complete separation was finally effected 
by extracting the steam distillates with ether and fractionally 
distilling the residues, after evaporating the ether. Ethyl 1-cyano- 
cycfopropane-l-earboxylate, boiling at 210776.1 mm., was thus easily 
obtained pure, although the complete separation of ethyl carbonate 
and ethylene dibiomide could nob be entirely effected. By using 
a column, however, a fraction was obtained boiling at 1267 which 
contained only traces of bromine, and gave the following’ figures 
on analysis : 

0'188i gave 0'.3475 CO^ and 0 1375 H,0. C = 50-39; H = 8’12. 

CsHijO, requires C = 50-8; If = 8-5 percent. 

Although, owing to the presence of some ethylene dibromide, these 
figures do not agree very well with those required for ethyl carbon,ate, 
yet there can be no doubt that it consi.sted almost entirely of this 
aster. Since, however, this substance was clearly shown to be one of 
the products in the coudeiisatioii of ethyl sodiocyanoacetate and ethyl 
l-cyanocycfopropane-l-carboxylato (see p. 698), it was not thought 

necessary to attempt to purify it further in tlic present instance. 

(2) from Ethyl Eodiocyamacetato and Ethyl 1-Cya,wcycloj>ropane- 
Uarboxylaie.— When equimolecular (luautities of these substances are 
dissolved in alcohol and heated on tlie water-bath, the insoluble sodium 
wmpomid of the eyano ester rapidly dissolves, and if the reaction 
IS stopped at this stage and the prwbict.s isolated in the same manner 
at described in the previous condensation, a yield of about 30 per cent, 
of ethyl 2-imino-3K;yanocyc/yi)entane-l-caibo.xylate is obtained together 
with some l-imitio-3-cyanocyrfopentaiie. As mentioned in the intro- 
Unctioii, there are, however, other products formed in this reaction 
* 1C are evidently of higher iiiolecuhar weight, and although the 
mostitutions of these have not as yet been ascertained, yet their 
ormaion is undoubtedly due to the presence of free sodium 
taxide generated in the course of leaction. In order to obviate 
in fli ^ of ethyl cyanoacetato was used in the condensation, or, 
other words, the condensation of the two ethyl salts was effected by 
kivA ” quantity of ethyl sodiocyanoacetate. The conditions 

most suitable were the following. Two grams of sodium were 
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^ -iO arams of ethyl alcohol, and 10 grams of ethyl 
dissolved 50^ J Forty-eight grams of ethyl l-cyanocycfepropane- 

iCLylate were then mixed with 39 grams of e^yl cyanoacetate, 
and the mature added to the above solution, the who e being heated 
on the water-bath for four hours. At the end of this time a quantity 
of white solid had separated, which was collected, and proved to be 

the sodium compound of ethyl cyanoacetate . , , 

The alcoholic filtrate from the above salt was mixed with water, 
vieldinv a neutral solution, which was distilled in a current of steam 
Ltil free from volatile products. The oil remaining, which solidified 
on cooliu-., was collected, and the crude ethyl 2-imiuo-3-cyanocyrlo- 
pentane-Dcarboxylate obtained in this way purified by rubbing with 
Lid alcohol and filtering, the solid beiog subsequently washed with 

cold alcohol until quite colourless. The product melted at US 119, 

and did not therefore require further recrystallismg. The steam- 
distillate, on saturation with ammonium sulphate and extraction with 
ether * yielded an oil practically the whole of winch boiled between 
120” ’and 130”, and, on redistillatiou, yielded pure ethyl carbonate 


boiling at 125°/763 mm. : 

0-206*’ «ave 0-3843 CO.> and 0-1541 H^O. C = 50-81 ; H = 8-30. 

° requires C = 50-8 ; II = 8-5 per cent. 

The identity of this substance was proved by the formation of 
carbamide on heating it with ammonia in a sealed tube at 180°. Only 
a very small quantity of ethyl Dcyanocyc/opropane-l-carboxylate was 
recovered unchanged, the yield of the imiiio-niti-ile together with 
l-imino-2-cyanocyc;opeuta7ic being about 75 per cent, of the theoretical 
imount. No ethyl o8-y-dicyauoadipate could be detected among the 
products of the reaction, tor, although the alcoholic washings from the 
imino-nitrile precipitated an oil on the addition of water, yet, on 
standing, it again solidified, and was found to consist almost entirely 
of the imiuo-nitrile. 


Ethyl aS-Dicyanoadijxile (XXXVI, p. 694) and its Conversion into 
Ethyl 2-/OTOT0-3-CJ anocycloywntone- 1 -carhoxylate. 

The preparation of ethyl aS-dicyanoadipate, unaccompanied by the 
imino- nitrile, was effected by condensing ethyl sodiocyanoacetate with 
ethyl l-cyanocyc^opropaue-l-carboxylato under conditions in which no 
alcohol was present. Pure ethyl sodiocyanoacetate was prepared by 
dissolving 11*5 grams of sodium in 130 grams of alcohol, adding 
57 grams of ethyl cyanoacetate, aiid mixing the solution with an equal 
volume of carefully dried ether. The white sodium compound 
* This method of treatineut of the steam-distillato was used in each of the .asLh 
described later. 
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[l,en collected and thoroughly washed with dry ether, for which 
purpose it was found more convenient to transfer the sodium compound 
(0 a flask and agitate with ether rather than to wash it on the filter 
funnel. The washing and filtering process was repeated four times, 
since it ie essential to the success of the experiment that the last 
traces of alcohol should he removed. The sodium compound was 
finally dried on a porous plate and left in an evacuated desiccator over 
sulphuric acid for twenty-four hours. Twenty seven grama of the 
dried sodium compound were suspended in 100 c.e. of carefully dried 
benzene and mixed with 28 gram,s of ethyl l-cyanocycfopropane-l-carb- 
oiylate, the whole being heated on the water bath for three hour.s. As 
the reaction proceeded, the white sodium compound became gradually 
jellow.andat the end of three hours the flask had become filled with a 
pale yellow, gelatinous solid. The product was then freed from bensene 
hy distillation, dilute acetic acid added until faintly acid, and the whole 
distilled iu a current of steam. Only a small quantity of oil, con.sisting 
for the moat part of benzene, passed over, and the residue, which was 
» viscid oil, was isolated by means of ether, and on distillation under 

diminished pressure gave a principal fraction boiling at 208 210°/ 

15 mm., which solidified on cooling. The solid was spread on a porous 
plate and crystallised from dilute alcohol, being obtained in small, 
colourless needles melting at 1U4° ; 


O'lSll gave 0-8792 CO, and 0-1031 H,,0. 0 = 57-1 1 ; H = 6-33. 

C',jIIiuO,N, require,s C-57-2 H = 6-3 per cent, 
ittyl ai-dicyanoadijMU is very soluble iu cold alcohol, and this 
property serves at once to di.stingui.sh it fi-oin ethyl 2-imino- 
Seyanocycfopontane-l-carboxylate. Xo trace of this imino-nitrile 
mid be detected among the low boiling products of this reaction. 
Hrjdrdtjsii to Adipic Acid.— I'ho constitution of tho above ester was < 
Jtoved by its hydrolysis by means of alcoholic potash to adipic acid, 
five grams were mixed with an alcoholic solution containing three 
limes the calculated quantity of potash, and heated on tho water-bath 
m a tiask fitted with a reflux coi'.deiiser for twelve hours. The 
ilcohol was then evaporated, water added, and the solution boiled 
mtiUmmonia ceased to bo evolve, I, when the solution was acidified 
sod yielded, on extraction will, ether, a viscid oil which rapidly 

» lied. It crystalliaod from hot water in lustrous, colourless plates 

ttltmg at U9° : ^ 


d 1150 gave 0-3100 C'Oj and 0-1091 11,0. 0 = 49-25; H = 6-93 

requires C = 19-3 ; U = 0 9 per cent. 

^acid 1.S therefore evidently adipic acid. 

'^-^i't>'iO-'i cyu,iocyc.]openlaiu-l-ciirbojcy/ate.~ 
ta urmatlou of ethyl oS-dieyanoadipate into this imino-nitrile 
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cannot be effected by the aid of sodium ethoxide, since this substance 
reacts furtheron the imino-nitrile, forming l-imino-2-cyanoc?/cfopentane 
(see below), but a good yield may be obtained by employing the sodium 
compound of ethyl cyanoaoetate in the following manner. Pire grams 
of ethyl aS dicyanoadipate were dissolved in 20 c.c. of alcohol and the 
clear solution mixed with ethyl sodiocyanoacetate, prepared by adding 
5 grams of ethyl cyanoaoetate to a solution of 1 gram of sodium in 
alcohol. After warming on the water-bath for ten minutes, the solution 
was poured into water and distilled in a current of steam. The residue, 
which completely solidified on cooling, was collected, washed with cold 
alcohol until colourless, and crystallised from benzene, yielding the 
characteristic ' crystals of ethyl 2-imino-3-cyanoci/<;lopentanerl-carb- 
oiylate melting at 119°. 

The steam distillate on extraction with other was found to contain 
only ethyl carbonate boiling at 12G". 

Conversion into \-lmino-2-ci/anocyc\op6ntane. — As mentioned above 
the action of alcoholic sodium etlioxide on ethyl aS-dicyanoadipate 
leads to the fonuation of this imino-nitrile, but the conditions are 
difficult to regulate, and the description of the preparation and pro- 
perties of the compound will therefore be reserved until later (p. 708). 
A considerable quantity may be obtained, however, in the following 
way. One gram of sodium is dissolved in ll) c.c. of alcohol and the 
solution added to 5 grams of the ethyl salt, also dissolved in alcohol. 
The solutions on being mixed become at once yellow and then rapidly 
darken, heat being ’generated at the same time. The reaction is 
finished at the end of three minutes, when an equal volume of water 
. is added, and the clear solution rendered faintly acid by means of 
acetic acid. The solution is evaporated in a vacuum, when after 
some hours crystals separate whicii on recrystallisation from benzene 
ji'ield long, flat needles melting at 147'^. The identity of this substance 
with l-iicino-2-cyanocyc?opentane was established by direct comparison 
with the compound prepared by the method described on p. 708. 

Ethyl ^-Cyanocjc\opmtan~\-one-‘l-carhoxylals (VIII, p. 687). 

Twenty grams of ethyl 2-imino-3-cyauocyc^opeDtane-l-carboxylate 
were added to 10>. grams of concentrated hydrochloric acid, and the 
clear yellow solution kept at the ordinary temperature for five 
minutes. An equal volume of water was then added, and the oil 
which separated was extracted with ether. 

The keto-nitrile is appreciably soluble in dilute hydrochloric acid, 
and hence the above extraction with ether must be carried out at 
least four times. After, washing the ethereal si^ution with water, the 
keto>nitrile was extracted from it with dilute sodium carbonate 
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solution, which, on being acidi6ed, deposited thU substance as a heavy, 
t^^olo'irless oil. By means of ether an oil wa.s obtained which distilled 
atn-2-Ui718 mta. ; 

01 S 50 gave 0'4038 COj and 0-1033 H^O. 0 = 59-53 ; H = 619. 

CgHjiOgN requires C = 59-7 ; 11 = 6*1 per cent. 

During the process of distillation, the keto-nitrile undergoes con- 
siderable decomposition, and much loss is entailed thereby. It is 
therefore advisable not to distil this substance, but to ase the product 
obtained from the sodium carbonate extract, which is sutliciently pure 
for further work. The yield from the imino nitrile is practically 

quantitative. 

5‘Cyanocyc}open(an-]-07ia-2-carl/ory/ale is a fairly vi.scid, 
colourle-ss oil, which dissolve.^ in alkali carbonate solutions with 
effervescence. In alcoholic solution it gives a deep violet colour with 
ferric chloride. 


2-Cf/anO'!j’C(crlaniUnocyelopenian-lone, 


ClI, 

ClIj-CH(CO-MHPhr ’ 


is prepared by boiling the keto-iiitrilo with c.\ces.s of aniline for five 
Diinutes and pouring the cooled solution into dilute hydrochloric acid. 
The oil, which remains undissolved, .solidities on keeping, and when 
crystallised from alcohol, yields white crystahs resembling asbesto.s, 
which melt at 170*^ ; 


0‘ISOI gave 0-4534 CO., and 0-0920 IT.O. C = 68-(}5 ; H»5-6r. 

0'2002 „ 20'5 c.c. Nj at 15° and 773 mm. N = 12-3. 

requires C = 68-4 ; If = 5-3; X = ]2'3 percent. 

, OIL CK(CNL^, . . 

?alt, is precipitated in white 

crystals on adding au alcoliolic solution containing the calculated 
quantity of potash to a solution of the ethyl salt in alcohol. It 
separates from hot methyl alcohol in needles, hut is only sparingly 
soluble in hot etliyl alcohol : 

O'DjGH gave 0'0771 K.jSO^. K^I7'56. 

('yIlj^O.,NK requires K~ I7'S per cent- 

The po^isainm salt dis.solve.s in water without change, and the 
solution, on acidifying, yields tl)e ethyl salt from which the ^lotassium 
salt was derived. Tlie silver salt is j>i*epared by adding the calculated 
quantity of silver nitrate solution to a solution of the pota.ssium .salt 
in water. When first precipilated, it is a white, curdy .solid, which, 
bowever, rapidly become.s crystalline on shaking. It blackens on 
warming ; 

0-2345 gave 0-0876 Ag. Ag- 37-36. 

CylljydjjNAg requires Ag=s37'5 percent. 
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The Products oj Hydrolysis of Ethyl b-Cyanocyc\ope7iian-\~one- 
^-carhoxylate. 

(1) cycloPen<a«(3n«3.— This substance is the product of the complete 
acid hydrolysis of the abov^e ester, and can bo obtained in the followitiir 
manner. Ten grams are added to 20 grams of concentrated sulphuiie 
acid, and the solution kept at the ordinary temperature for tlii-te 
bom s, when three times the volume of water is added and the solution 
heated under reilux for three hours. Distillation of the solution in a 
current of steam yields an oil which distils at 130'^/756 mm. as a 
colourless, mobile liquid : 

0-1021 gave 0-5015 00^ and 0-1C60 H.O. C = 7]-21 ; 11=. 9-62. 

C- U^O requires € = 71 4 ; H = 9 5 per cent. 

The substance was characterised by the formation of the semi- 
carhazone, which crystallises from ulcoliul in lustrous plate.s meltiin' at 
203 ^: 

0-1S93 gave 0-3535 CO.> and 0-1349 ll/X 0 = 50-92; ]-r=.7’92. 

requires 0 = 51-1 ; J£ = 7-3 per cent. 

(2) "l-Cyanooycloipentan-l-one . — The dotail.s of the preparation and 
the properties of this substance are given on p. 709. 

(3) Adipic Acid . — Ethyl 5-cyaiiocyc/opc‘iUau*l-one*2-carbcjxyl.atr, 

owing to the formation of the alkali salt, is very stable towards 
alkaline-hydrolysing agents, but on prolonged boiling ammonia is 
evolved, and if the action is continued until the evolution has ceased, 
the solution, on acidifying and extracting, yields adipic acid meltii)'' 
at 149'\ 


'Ethyl ^-CyanoAj-ynethylcychpenlanA-oue 'l-carhoxylate (XU, p. G87). 

This sub.stance is readily prepared by tlio action of methyl iodide on 
the potassium .salt of ethyl 5-cyanocyc('t>pentan-l'Oue-2-cai'boxyl:iti‘, 
although subsequent experiments on its iiydrolysis showed that a 
small quantity of the iiiethuxy-derivative (XIII, p. 687) is formcii at 
the same. time. For this purpose lO gi-am.s of tho dried salt wm* 
su.spendfed in ab.solute alcohol, mixed witli oxces.s of methyl ioduie. 
and heated, on ine wulcr-bath for three hour.s. The alcohol anil 
excess of metliyl iodide were then eva|>oi-ated, water added, and the 
lesuUing oil, after extraction witli ether, distilled without decoiu- 
position at 170 — 17U;16 mm. : 

0-1873 gave 0-4200 CO. and 0-1151 H.O. C= 61-29; 11 = 6-83. 

requires C = 61-5; H^C’J ^>er cent. 

The methyl derivalivo is insoluble in cold aqueous solutions of 
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alkali carbonates and hydroj^ides. Its alcoholic solution gives an 
intense red coloration with ferric chloride. 

Cyano-b-carhanilino-'i'methylcyclopentan-X-onej 

CH,- OMe(CN) 

<;H2-CH(CO-NHPbr ^ 

is the only crystalline derivative we could prepare from the methyl 
dtirivative in order to characterise it. It is formed when the ethyl 
f;alt boiled with excess of auiline for fifteen minutes, and is isolated 
bv poui'ing the cooled product into dilute hydrochloric acid. Tlie oil 
which remains undissolved slowly becomes solid, and when crystalli.-ed 
fiuHi ethyl alcohol, yields white, feathery needles melting at 163^ : 

0 :1015 gave 0-5111 CO^ and 0-1037 I U>. 0 = 60-16; Jr==5 7I. 

OJ4II14O.N, retjuircs 0-=Cy--f ; JI = .5-S cent. 

Kthyl 5-cyano-5-inethylc^c/opt*iitan- 1 onc-il-carboxylate does not 
react with semifarbazide, and when treated with phenylhydrazitie 
vwlils on oily phenylhydrazoue which could not be c-rystallised. 

The Pr0(ht,cts 0/’ Hydrolysis of Kthyl ij-Cyano o-uialliyhycXopenliAn'l-one' 
'^■carhoxylale. 

[\) 2-CuanO‘'2‘yielhifh)c\opentH)i-\ one.- - \ full do.-scriiJtion of the 
propertie.s of this substance is given on p. 711, wJieie another 
Uiclhoil for its preparation is descril,M‘d. its formation from ethyl 
.hcyniio-O'inethylcyc/epentiin-l -one-2-caihoxyl:Ue in the present in- 
stance is of importance, however, as showing that the methyl group 
iti the inotliylation of tins ethyl .<alt attaches itself to the carbon atom 
united witli the nitrile group and iiot to that atUciicd to the 
cai-bethoxyl group. 

The preparation can be effected as follows : Five grams of the ethyl 
salt are added to 100 c.c. of a 10 j-rr cent, solution of sulphuric 
arid, ;ui<l tlio iiiiNturc is slowly distilled in a eurrenl of .-team. The 
kito-iiiliile, as .soon as ftu iin-d, passes over, and is linally obtaimal a- 
aii oil distilling at 230", 765 mm. : 

0 l"d 5 gave 0 -1 15 1 (‘O.^ and Ol 165 n,,<>. *’ -''.753; II— T'^I. 

(-Ml , OX rtsjuire.s C'-= 6s :: : 11 = 7'3 per cent. 

line coiujiound was eharaclerised as 5 evano-5-uiethvlc7r'^opciitan- 
1 one liY the formation of t’ne semic-arhazone iiu'king at -lOk 

~-.\fe!/i>/k‘\c\o/>eui(in'l oiK!. — I'lns suhstance is tfie chief pr<>duet of 
tla; prolonged ai-lion of tlihite tulphuric aeid on etliy! r)'evano-5-met}ivI- 
c;/t;^!)]a‘iaan-l-one-2-c’.arboxy]ate,:ind i-an he isolated in the I'oilowingwav. 
len grams of the ethyl salt are mixed with grams of concentrated 
sulplmi'ic field, and the clear .s{)luiion kept at the ordinarv tempera- 
fuie lor si,\ hours, when tlnee time.'' the volume of water is .added, and 

z z 2 
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tho solution boiled in a flask under reflux for three hours. The 
solution is then di.stilled in a current of .eteam, the distillate furnish- 
ing -d-methylci/rfopentan-l-one, boiling at 140"/765 mm., as found by 
Bouveault {loc. cit.) and Wallach (loc. cit.) : 

0 2103 gave 0-5657 COj and 0-1951 H.O. 0 = 73-37 ; H=10-31. 

C„H,„0 requires 0 = 73-5 ; H= 10-3 per cent. 

The semicaibazone, OjHjjONj, crystallises from alcohol in colourless 
plates melting at 174—176^ (compare Wallach, loc. cit.) : 

0-1924 gave 0-3S12 CO., and 0-1473 H,0. 0 = 54 03 ; 11 = 8-51. 

0-11130X3 requires 0 = 54-2 ; 11 = 8-4 per cent. 


(3) I CyanobrUi/lmalonic Acid (XXIII, p. 689). — Although exceed- 
int'ly stable towards acid hydrolysing agents, the eyefopentane ring is 
readily broken by the action of alkalis, and when ethyl 2-cyano-2-methjl. 
eyefopentane is warmed with alcoholic potash, it is completely trans- 
formed into the above acid. The conditiou.s employed were as follows ; 
Eight gi-ams of the ethyl salt were added to a solution containing two 
equivalents of potash dissolved in alcohol, when heat was generated, 
the solution became pale brow-n in colour, and a te.st portion added to 
■water was found to precipitate no oil. Water wa.s then added and the 
alcohol evaporated, the solution being subsequently acidified by means 
of hydrochloric acid. Ou adding the acid, a sm.all quantity of oil 
separated, which was separated by means of ether and proved to be 
ethyl S-cyanocycfopentan-l-one-fl-c.arboxylate. It is evident there- 
fore that a small quantity of the methoxy-derivalive, 

CH 3 t'(CX)5^C-OMe 

CTI^-CHCCO^Et)'^ * ’ 

had been formed ia the meliijiation of ethyl 5-cyauocyc^opentan-l-one- 
2-carboxylato. The iiiotlier liquor was then saturated with ammonium 
sulphate and extracted with ether, by which means a thick syriqi was 
obtained which gradually solidiGed. The solid was spread on a porous 
plate and crystallised from dilute hydrociiloric acid, from which 
colovudess needles separated, melting at 05^, and evolving carbon 
dioxide at 170° : 


0-1872 gav0O-.T55O C'O.^ and 0'1005 Jl/). (; = 51-71 ; H-4-97. 

requires C = 51*9 U = per cent. 

The silver- salt;, CglljjO^XAg.,, is obtained as a white, cry.'tallioe 
precipitate ou adding the calculated quantity of a solution of silver 
nitrate to a neutral solution of the ammonium salt of the acid : 
0-2-il7 gave O'iSOG Ag. Ag — 5-l'02. 

C^tfyO^NAg.^ requires Ag = 54T4 {)er cent. 

(4} ^‘Cyvxnohtxoic Acid, CN'CHMe’CTT/CU.-CH./CO^H, and a- 
Mu/iyludijdc Acid, COjU-CHMe-CtIj-CH/cHa-COali.—Tlic pvepra- 



reactions of IMINO-COMPOUNDS. PART IX. 


705 


ti<)n of 5-eyanohexoic acid is described* on p. 712, and its properties 
given there. It is formed in the present instance by heating 
^ py^jiobutylmalonic acid at 180° until the evolution of carbon dioxide 
has ceased. The oily product did not solidify. Methyladipic acid is 
formed by the prolonged action of aqueous potassium hydroxide on 
g-cy.auohexoic acid, the experimental condition.s being also desciibe l on 
p. 712 

Ethyl h-Cyo-no-^ \ ^-dhnethylcycXopenlanA-one-^-carhoxylate 
{XVI, p. 6S8). 

Xho further methylation of ethyl 5-cyatio-5-methylcycZopentan-l-one- 
'^•narboxylate was]elfected by the aid of sodium ethoxide and methyl 
iodide in the following manner. Ten grams of the ethyl salt were 
added to an alcoholic solution containing 1'2 grams of iiodiuni, and the 
solution after being mixed witli 10 grams of methyl iodide was heated 
on the water-bath until neutral. Tlic excess of metliyl iodide was then 
distilled off, water added, and the oil e.xtracted with ether. Since a 
test portion of the oil still gave a red colour with ferric chloride in 
alcoholic solution, the above operation was again repeated with the same 
quantities. The iinal ethereal extract yielded an oil wliich distilled 

1^2 — 183'V15 mm. as a colourless, fairly viscid liquid : 

0-1947 gave 0-448D CO^ and 0-I2S0 H fi. C-62-S7 ; H-7'3L 
re(pnros C = C)3 l ; H = 7'2 per cent. 

Tb© ethyl salt gave no coloration with ferric c*hIoride. 

The setnicarbazo/ie, crystallises from alcoliol in micro* 

scopic needles melting and decomposing at 103° : 

0'1899 gave 0'37o4 CO 2 and O'l 1 77 11.0. C -53'01; }I = 6‘89. 

CjjHjj^OgN^ requires C-54-1 ; H = 6 S per cent. 

The Products of Hydrolysis of Ethyl ^-Cyano-^, '.o-dviistkylcycXo- 
yentan - 1 -one- 2 - curhoxyhde. 

[\)^'.^-Dimethylcyc\opentan'\-oiie . — This .substance is formed by 
the prolonged hydrolysis of ethyl 5-cyaDO-2 : 5-diiiietljy]c//<7opentau*l' 
orio-2-carboxyIate with sulphuric acid, and can be prepared in tho 
following way. Five grams of tlio ethyl salt are mixed with 20 grams 
of concentrated sulphuric acid, and the clear solution is kept for six 
hours, when three times the volume of water is added and the solution 
boiled Id a flask under reflux for three hours. On distillation in a 
current of steam, an oil is obtaine*! which distils at 149° 758 mm, as a 
clear, mobile liquid : 

0'2001 gave 0-0491 C(>2and0194G Ufi. C-74-83; U 
(\li,,,0 requires C — 70'0 ; U = 10-7 per ceut. 
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Zolinsky and Rndsky (^er., 1895, 28, 404) give 145—147° as the 
boiling point of this substance. 

The semiGarhazone, CgHj^ONg, crystallises from alcohol in colourless 
plates melting at 171°. 

[“i) '2 Cyano~'2 ‘.6‘dimeth}jlcyc.\op6ntan-\-OYie (XVIl, p. 688). — This 
siibsfance was prepared by slowly distilling ethyl 5-cyaDo-2 : 5-di- 
methylcyeZopentan-l-one-2-carboxylate (5 grams) from 10 per ceftt. 
pliui-ic arid (100 c.c.) in a current of steam. The distillate furnished 
an oil, distilling at 2117773 mm. as a colourless, mobile liquid : 

0T793 gave 0-4596 CO^ and 0-1325 H.,0. C-69-91 ; H = 8-21. 

OgHijON requires C = 70-l ; H = S'0 per cent. 

The keto-nifrile is sparingly soluble in cold water. 

The separates from alcohol in colourlej^s 

plates mcdling and decomposing at 205°. 

(3) S-Cf/rmome(^i^i/ldu(^hia/on{c r/etd (XXIV, p. 689) is formed by 
the hydrolysis of ethyl 5-cyano-2 : 5-diinethylcyc7opentan-l-one-2-c-arb- 
oxylato by means of alcoholic potash in the following manner. Five 
grams of the ethyl salt were added to an alcoholic solution containing 
slightly more tlian tl»e theoretical quantity of p<»tash, and the solu. 
tion heated ou the wator*bath until a test portion was completely 
soluble in water. Water was then added, tho alcohol evaporated, tho 
solution ftoididod, and extracted with ether. Tho ethereal solution 
yielded a thick syrup, whicdi .slowly set to a crystalline ma.^s. It was 
purified by spreading on a porous plate and locrysUllisiDg from dilute 
hydrochloric acid, wliich gave microscopic needle.s melting at lOiVaud 
evolving carbon dioxide at 170^ : 

0-1910 gave 0'3835 CO., and 0-1093 II./.X C-54-C1 ; IT- 6 34. 

C'^jlFiyO^X requires 0*=54-3 : H — 6-5 per cent. 

The si/ver salt, is a white, crystalline substance wiiich 

rapidly dnrken.s on warming: 

0-2103 gave 01144 Ag. Ag-52-l7. 

(J,,Hj,(,),XAg i-fqnire.s Ag -52-3, 

(4) UJ'./ano-a-mHh>i\hwic Acid, CN-C'II.'\le-CIl/(;ir/fJKMe*CO,K, 

— I l]is .svdi>taiu'0 can be prepared by liealing o cyanoniethylbiitylinalunic 
achl vimler the ft»]lowing cotulifions. 'I'lnee grains of the .acid were 
heated in a tc.-^r tube placc<l in a bath of .sul[dnu'ic acid until the 
evolution of curoon dioxide h.id ceased. The vi.-cid liquid remainiDL', 
which did not solidify, wa.s r^haken with other, and the ethereal 
solution after evapoiatian yielded a liquit! wliicli shovvoil no signs of 
crystallising alter being kept for several weeks in an evaciiateJ 
de.siccator : 

0-1820 gave 0-4il6 CO.> and 0-l;i61 \ip. 0 = 61*67; 11 = 8-31. 

I’cquires 0 — 61-9; 11 = 8-4 per cent. 
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Xlie silver salt, CgHjoGgNAg, sepanites from a neutral solution of 
ihc ammonium salt of the acid on addition of the calculated quantity 

silver nitrate solution, as a white, gelatinous precipitate : 

0-2181 gave 0-0895 Ag. , Ag = 41-03. 

Cf^Hi20,,NAg requires Ag = 41*2 per cent. 

Tlia,salt is soluble in hot water, and separates from the solution on 
cooling in needles. The solution, however, rapidly darkens, unless 
^coled immediately. 

(ri) o^ DMhyladipic Acid, CO^It-CHSIe'Cir.j-CH^-CHjre-CO,!!.— 
Xhe complete hyrlroly.»is of ethyl 5-cyano-2 : 5-dimethylcyc^opentan. 
l-ooe 2 carboxylate by means of alcoholic potash leads mainly to the 
fovmation of the a-niodification of tlie above acid, although a small 
rjuaiitity of the /3 modification was isolated from the mother liquors. 
The process adopted was as follows : l<5ve grams of the ethyl salt were 
heated with a solution of one and a-lialf times the c.alculated quantity 
of potash dissolved in alcohol on the water-bath, water being added 
from tiirio to time to replace the alcohol lost by evaporation. The 
process was continued for six liours, when the odour of ammonia 
ceased to be apparent. The solution was then aci<lified, saturated with 
ammonium sulphate, and extracted with ether. The ethereal solution 
Yielded on evaporation a thick syrup wdiich rapidly solidified. The 
solid was .spread on a porous plate, and crystallised several tirae.s from 
water, ultimately yielding prisms incdiing at 140— Ul'’ (compare 
Xeliiisky, Ikr., 1891, 24, 4002): 

Odini gave OdhStO ('<>. and 01 IlG H,0. C-54-02; Tt = S-23. 
requires (t — S')’! ; II --8'0 percent. 

The mother liquors on evaporation yielded a .soliil from wliich, by 
repeated recrystallisation, a .<m:ill (juantity of an acid ineUing at 74^ 
WAS obtained. This wa.s evidently the /J moditicntlon of the acid, but 
the quantity at our di.sposiil was too >niail for further investigation. 

Ethylation of Ethyl 0 Cy>fnOi-yc\oytent<(n-\'One-'2-carboryhtle. 

The ethylation of this e.^^tor was carried out in order to ascertain 
wliether the ethyl group would attach iUcIf to o.xygcn or to caibon, 
with the icsult tliat the product was found to consist of a mixture of 
about four parts of the (>-ethyl derivative to one part of the (..’-ethvl 
(Joiiviitivc. Tiie oj)eratiou was tlTectcd in th^ .same manner as in the 
corre.'jpondiiig inethylafion (p. 702). An oil was obtained whicii 
ili^lilled at 190 — lUl"*, IS mm. a.s .a fairly viscid, colourless liquid, the 
;ilcoholic .solution of wliicli gave a red colour with ferric ohloriile : 

0'1‘J87 gave ('-1575 Cth. and O’lot'o II,,(b 0-6280; Il = 7'29. 

C]-lI,,,OgN reipiires 0 = 631 ; II 7 2 jK'r cent. 
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' On account of the constant boiling point of this liquid, and the fact 
that it gave a coloration with ferric chloride, it was at first thouglit 
to be the pure C-ethyl derivative, but this view was at once found to 
be wrong when the behaviour of the substance towards alcoholic 
potash was studied ; wlien it was warmed with an alcoholic solution 
containing two equivalents of potash, a clear solution was obtained on 
adding water, and on rendering tlie solution acid, ethyl 6-cyanocyc/o- 
pentan-l-onc-2-carboxylate was precipitated. The quantity <rf ethyl 
5-cyanoc?/c?opentan-i one-2*carboxylate regenerated in this manner 
showed that at least four-fifths of tho above product of ethylation 
must have consisted of tho 0-cthyl derivative, and that the colour 
produced by ferric chloride must tlierefore have been due to the 
presence of a small quantity of the (7*ethyl derivative. We were 
unablo to devise any method for the separation of these two substances. 

Acid Hydrolysis of the Mixture . — The presence of both the C-etliyl 
and 0-ethyl derivatives of ethyl u-cyanoc^c/opentan-l-one-2-carboxylate 
in the product formed by the ethylation of the potassium salt of this 
substance was also demonstrated by distilling the mixture (20 grams) 
from 10 per cent, sulphuric acid (200 c.c.) in a current of steam, when 
both 2-cjaiio(7/c^oj)eiitan*l-ono and 2-cyaTjo-2-ethy]cyc^opentane were 
formed. The distillate yiehlod .an oil which on fractionation under 

ordinary pressuie yielded ultimately two fractions: (a) 228 231- 

giving a semicarbnzouo melting at 100^, and (6) 240—241'^, giving a 
semicarbazone melting at 220\ The lower boiling fraction was there- 
fore 2*cyanot7/i;/opentan-l-one and the higher boiling fraction 
2*cyano-2-ethylc?/c/opentan-l-one, the proportion of the two com- 
pounds being about four parts of the former to one part of the 
latter. This experiment therefore confirms the composition of this 
mixture ascertained by the alkaline hydrolysis in tho manner staled 
above. 


\-!mino-2-cyanoc'yc]opentane (LV, p. 685). 

This substance was originally prepared in an attempt to methylate 
ethyl 2-imino-2-cyanocyc/oj[.eDtaDe-l-carboxyIato by the action of 
sodium ethoxide and methyl iodide, and was found to bo the sole 
product of this reaction. As it had evidently been formed by the 
elimination of ths carbelho.xyl group from this substance by theactiou 
of tho sodium ethoxide, an attempt was made to prepare it by the 
action of this reagent alone, and a small yield was obtained by this 
mean.s. The reaction i.s, however, dillicult to control. Thus ethyl 
2 imino-tJ-cyanocyc(^opentane 1-carboxylate, when added to an equiva- 
lent of sodium dissolved in alcoliol, form.s a palo yellow solution, 
which however, rapidly darkens, and if, after the lapse of a few 
minutes, the solution i.s ncutralisoil with acetic acid and the e.xcess of 
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alcohol evaporated in a vacuum, a residue remains which when treated 
water yields a quantity of the above insoluble imino-nitrile. 
This substance can, however, be readily and quantitatively prepared 
from ethyl S-imino-S-cyanocyc/opentane-l-carboxylate by the following 
].irocess. Ten grams of the ethyl salt are suspended in 20 c.c. of water and 
the mixture rendered strongly alkaline with aqueous potassium hydr- 
oxide, bn warming to 50*^ and shaking, the ethyl salt quickly dissolves, 
aijii if the warm solution is at once acidided with acetic acid, carbon 
dio>^hle is at once evolved and l-imino-2-cyanocyc/opentane separates 
out. The soiubioD, however, must be only just acid, and it is better, 
in t!ic fit's! instance, to neutralise the solution with acetic acid and 
tiltor the imino-nitrile formed, subsequently adding more acetic acid to 
obtain a further quantity of this substance. This is advisable becaufe 
excess of acetic acid slowly hydrolyses l-iuuiio-2-cyanocyc/opeutane to 
S-cyanocyc/opentan-l-one. \-Imino-2c\/anoc.yc\opentaiie crystallises 
from benzene in long, flattened needles resembling w-dinitrobenzene in 
form and colour. It melts at 147"^ and distils at 27P/751 mm. 
without decomposition. At a lower temperature it sublimes in fern- 
like needles : 

(1) 0'1880 gave 0'4609 00.2 and 0*12C9 H.>0. C = 66-S0; H-7'50. 
(3)0-1803 „ 0-4411 CO 2 „ 0-I2fl0H2O. C - 66-72 ; H- 7-70. 
requires C ■•= 66-7 ; H = 7*4 per cent. 

The imino-nitrile i.s sparingly .soluble in cold ether and can be 
recryitallised* from this solvent. It is sparingly soluble in cold 
alcohol, and can bo 1 ocrystallised from hot water, but undergoes partial 
hydrolysis during the proccs.«. Itdissolve.s instantly in dilute mineral 
acids, forming 2-cyanocyc7opentan-l-onc and the ammonium saR of the 
acid used, but it is remarkably stable towards alkali hydro.xides ; tbu.s 
it can be fused witli concentrated aqueous potassium hydroxide at a 
temperature of and merely sublimes unchanged from the solution. 
We were in fact unable to prepare adipic acid from it by this method. 
The imino-nitrile reacts with phenylhydr.azine in acetic acid .solution, 
forming the phenylhydrazone of 2-cyaDocjf/c/opeutan-l-ono, and with 
^emicarbazido in acetic acid, forming the somicarbazone of this 
substance, but the formation of these compounds is evidently due to 
the hydrolysis of the imiuo-group by the acetic acid present. These 
substances are described below. 


2-C yanocycXojyenlan X-one (IX, p. 687). 

This ketonitrile can be prepared by the di.'^tiilation of ethyl 
2-ijiiirio-3 cyanocyc/opentane-l'Carbo.xylate or ethyl 0 cyanocyc^opeutau- 
l-one-2 carboxylate (10 grams) from their solutions in 10 percent, 
sulphuric acid (100 c.c.) in a current of steam, and this is the best way of 
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preparing this substance in quantity, since, owing to the fact that at 
the moment of its formation the keto-nitrile is removed by the steam, 
the formation of other products is prevented. It may also be prepared 
from l-iinino-2-cyanocyc^opentane by dissolving this imino-nitrile ia 
dilute hydrochloric acid and, after saturating the solution with 
ammonium salphale, extracting with ether. ‘2,-Cyanocyc\openian \ oM 
is a mobile oil which distils without decomposition at 229—230^: 
773 mm. : * 

0-1 7G9 gave 0-4272 CO^ and 0 0998 H^O. 0 = 65-80 ; H = 6'2r> 
C,;ll-ON requires 0 = 661 ; H = 6’4 per cent. 

The keto-nitrile dissolves in about 20 volumes of cold water, 
and the solution gives a green colour with ferric chloride, it, 
insoluble in aqueous solutions of alkali hydroxides or carbonates, 
but is at once acted on by alcoholic potash or the warm aqueous 
alkali, forming S-cyanovalen'c acid (see below). It possesses a Eonst 
characteristic odour. 

The senfinnrhazone, C^IIjoON^, separates from alcohol, in which it is 
sparingly soluble, in small plates melting anrl decomposing at I'JO^ : 
0*1931 gave 0'3595 CO.> and 0*1076 H..O. C = 50-77 ; H = C’19. 

requires C = 50'6 ; If = 6-0 per cent. 

The phe7ipl/ii/dratone, crystallises from alcohol in colourless 

needles melting at 1*26': 

0-1864 gave 0‘4959 CO., and 0* 1 137 If^O. 0 = 72 55; H = 6 77. 

CYjHjgN., requires C = 72-4 ; IF = 6 5 per cent, 

The S 0 ‘h'um compound, ('^H,.,ONNa, separates as a crystalline 
precipitate on adding an alcoholic solutiqn containing the calculated 
quantity of sodium ethoxide to an alcoholic solution of the keto- 
nitrile. It is sparingly soluble in hot alcohol, but separates from a 
large volume of this solvent in line needles 

0*2359 gave 0 1275 Na.,S(l^. Na= 17-51. 

requires Xa = IT'G per cent. 

The sodium compound readily dissolves in water with iiiimediati* 
dissociation, forming ihe sodium SJilt of d-cyauovaleric acid. 

T/ie rrodv<ts of llydrolifSiH of 2 -('yunocyclo/JC^i^na-l• 0 H<?. 

(1) cyclo/^e«tu»onc. -The c^'-fopentaiio ring i.s stable towards arid 
hydrolysing agents, and if 2-cyaiiOcyf/opeQtan'l-ono is boilcl with 
dilute sulphuric aciil for mx hours and the product distilled in a ciirreut 
of steam, cyc/opentanone pas.ses over. 

It was characteri.sed by the formation of its semicarbazone 
at 203^. 

(2) ^-Cijanovalerlc Acid (WVW, p. 600). — This is at once iuiuied 
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liy tlie action of alkali hydroxides in alcoholic solution on 2-cyano- 
0(.'/ypentan-l-one, but is best prepared by dissolving the sodium 
compound of this substance in wafer, acidifying the solution with 
hydrochloric acid, and extracting with ether. The acid appears to be a 
liquid at the ordinary temperature (compare Dieckniann, 1900, 
33, 574); 

0-1S91 gave 0-3912 CO^ and 0-1186 H/). 0 = 56*42; H=6-9r. 

C^jHgOjN requires C = 56-7 ; H = 7*l percent. 

The silver salt, C^Hj^OgNAg, is precipitated from a neutral solution 
of tJie ammonium salt of the acid on adding the calculated quantity of 
filver nitrate solution. It is a white, crystalline powder which darkens 
on e.x['0sure to light: 

0'2179 gave 0*1004 Ag. Ag= 46*07. 

require.s Ag = 46*2 per cent. 

Dy the further action of aqucou.s potas.siuiu|, hydroxide on 5-cyano- 
valeric acid, ammonia is evolv'ed, and if the action is continued until 
the fivoli\tion has ceased, the solution ou acidifying with hydrochloric 
and extracting witl^ ether yieMs adipic acid melting at 149'^. 

‘il'Cyano-‘l )Mthylcyc\opentan'\’One (XIV, p. 688). 

This compound can Ije readily prepared from 2*cyanocyc7opoDtan- 
I-ono in the hdlowing way. Ten grams of the keto-nitrile are mixed 
with an equal voUimo of alcohol, and llie solution added to an 
alcoholic solution of 2 2 grams of sodium. The sodium compound, 
which is very sparingly soluble in cold alcoliol, separates qu.intita- 
tively, and is collected and washed with alcohol. It is then suspended 
in alcohol, mixed witii excess of methyl iodide, and lieated on the 
water-bath under a rellux condenser for tlireo hours, when the sodium 
compound will have dis.'^olved. The alcoliol and excess of methyl 
iodide arc then evaporated, and after extraction with other an oil 
is obtained wliicli di.slihs at 230^ 76 1 mm. as a (?lear, mobile licpiid : 

0 1795 gave 0*4451 CO., and 0*IU>5 H,0. C-G7*92 ; ]t = 7-21. 

C-I!,,UX requires 0 = 68*3 ; 11 = 7*3 per cent. 

11)0 keto-nitrile is soluble in about 30 volumes of water, ainl gives 
CO eolaur witli ferric cliluriiie. It is insoluble in cohl alkali hydr- 
oxides, but is inimodialely hydroly.sed on warming, yielding 5 cyano* 
l^exoic aedd. 

sen\v'i(rhazone, C'^Hj.20X^, crystallises from alcoliol in glistening 
pUles melting and decomposing atr 210' : 

0-1860 gave 0*3609 CO. and 0*1041 IC.O. G = 52-9l ; U = 6*22. 

Cgllj.pN requires C-53*3; 11 -0*7 per cent. 
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The, rroduols of Hydrolysis of l-Gyano-^-melhtilcycXojmiian-X-OHe. 

(1) H ihlhylcyoiopenlan-X-one . — This substance is formed when 

2-cyauo-3-methylcyoifopent*n-l-on6 is boiled for six hours with dilute 

sulphuric acid, and is isolated by distilling the product in a current of 
steam. The details of the method .are given on page 703, where the 
formation of this substance from ethyl S-cyano-S-methylcycfopentan. 

l-one-2-carbo-xylate is described. 

(2) h Cyonohexvio Acidy UN*CHMe'CIT,,‘0H2’CH2*C02H. This is 
beat prepared by tlio action of alcoholic potash on the keto-nitrile, 
Five grams are added to an alcoholic .solution of the calculated 
quantity of potash, when much heat is generated, and the solution 
becomes first dark brown and then pale yellow. The alcohol is 
evaporated, water added, the solution acidified with hydrochloric 
acid, and extracted with ether. The ethereal extract yields the 
acid as a viscid oil which could not bo crystallised ; 

0-1003 gave 0-4130 CO^ and 0-13-20 H._.0. 0 = 5919; 11=7-71, 
requires 0 = 59-C ; H = 7-8 per cent. 

The silver salt, O^HieO.j'N’.Vg. i.s precipitated as a white, micro- 
crystalliue solid on adding the calculated quantity of .silver nitrate 
solution to a neutral .solution of the .ammonium salt of the acid. It 
darkens on e.vpo.suro to light ; 

0-2213 gave 0-0961 Ag. Ag = 13-4-2. 

CjHi^OjMAg requires Ag = 43-5 per cent. 

The further action of excess of aqueous potassium hydroxnle on 
S-cyanohexoic acid causes ammonia to bo evolved, and if the solution 
is heated until the evolution lias ce-ased and then acidified and 
extracted with ether, a-methyladipic acid, 

C0.2H-CHMe-CUj-C'Il2-CH2-C0,lI, 
melting at 64^, i.s obtained (coniparo Hone and Perkin, Tran?., 1395, 
67, 115 ; iVIontemartini, fiazzetta, 1896, 26, ii, 278) : 

0-2012 gave 0-3866 CO., and O’lSSO 11,0. <J = 02-11 ; H = 7-G2. 

C;H,,04 requires 0 = 52 5 ; 11 = 7-5 per cent. 

TCyono-2-etltylcyc\op€nla7i,l‘One (XX, p. 688). 

The conditions for the prep.aration of this ethyl derivative .nre the 
same as those just described for the methyl derivative. It is a 
mobile oil, which distils at 24P/769 mm. as a colourless liquid : 

0 1896 gave O'lSOS CO, and 0-14*01 H/l. C = 70-01 ; H = 8-21. 

Cgll^iON require.s C = 70-l ; H = 8'0 per cent. 

Th.-i keto-nitrile is sparingly soliihlc in cold water, and is insoluble 
in cold potassium hydroxide solution. It is, however, immediately 
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lydrolysed on warming, forming tho potassium salt of S-cyanoheptoic 
icid. 

The itmicarhazonty separates from alcohol in colourless 

dates melting at 220° ; 

0-2107 gave 0*4293 CO, and 0-1396 If^O. C- 55*57; H = 7-36. 
CglljiON^ requires 0 = 55*7 ; H = 7'2 per cent. 


Th& ProducU of Ifydrolysii of 2.‘Cyano-^-ethylcyc\openian-\-one. 

(1) ‘i-Ethylcyc\openian‘\~oni (XXII, p. 689).— This substance ia 
prepared by boiling 5 grams of 2'Cyano-2-ethyIc3/c/opentan'i-one with 
100 c.c. of 10 per cent, sulphuric acid under reflux for six hours and 
then distilling the product in a current of steam. A mobile oil is 
obtained which distils at 149°/75C mm. : 

0 1940 gave 0*5330 CO, and 0*1890 11,0. 0 = 74-93 ; 11=10-83. 
CyHioO requires 0 = 75-0 ; U = 10-7 per cent. 

The ketone is soluble in about 15 parts of cold water. 

The semicarbazone, C^Uj-tlN’g, crystallises from alcohol in feathery 
needles melting at 177° : 

0-1943 gave 0-4033 CO., and 0-1574 11,0. C = 56-58; 11 = 9-00. 
CjHjjONj requires C = 56-8; 'H = 8'9 per cent. 

(2) ?)-Cf/anoh^pioic Acid, ON*CUKt‘ClI/Cir./CH,/CO.,H.— 2-Cyano- 
2-ethykyc’/opeDtan-l-ODe is at once hydroly.sed by alcoholic potash, 
yielding the above acid ; the conditions are as follows. 

Five grams of the keto-nitrilc are added to an alcoholic solution 
containing the calculated quantity of potash, when much heat is 
generated and the solution become.^ light brown. The alcohol is 
evaporated, and the solution, .after diluting and acidifying, extracted 
with other. The ethereal extnvct yields the acid as a viscid oil which 
does not show any tendency to crystalli.sc : 

0 1837 gave 0 415G CO, and 0-i;i73 Il.O. 0 = 61-70; H = 8’30. 

CglljjO^N require.s C = C1'9 ; II = 3'4 per cent. 

Ihe silver salt, C^IIj,0.jNAg, is obUiincd as a white, crystalline 
precipitate on adding tlie c-ilculaWd (juantity of silver nitrate solution 
toaDGiitral solution of the ammonium salt of the acid. It rapidly 
darkens on exposure to light ; 

0-2373 gave 0‘0973 Ag. Ag = 41*03. 

requires Ag=41‘2 [)er cent. 

Ibe further action of aipteoiis |>ot:issiunk hy<iroxide on 8-cyano* 
iieptoic acid cause.s the evolution of ammonia, and if the action is con- 
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tinued until the evolution has ceased, the solution on acidifying and 
extracting with ether yields o-ethyladipic acid, 

COj H -CHEf CH j-CHj- Cn^-CO^H, 
meltinv at 49° (compare Lean and Lees, Trans., 1897, 71 , 10G7) ; 
0-1853 gave 0-3734 CO., and 0-1374 H,0. 0 = 54-95 ; H = 8-24, 

C .1I,,0, requires 0 = 55-1 ; H = 8-0 per cent. 


Part of the cost of this research has been met hy grants from the 
Govei-mnent Grant Committee of the Royal Society and from the 
Research Fund Committee of the Chemical Society, for which ive 
de.sirc to e-xpress our indebtedness. 

Thk UKivi:r.?ri-y, 

MAXciinsriii:. 


LXXXllI. — Nitrosoacefi/hoiuno-dcrivofirct! oj the 
Jien'cne and .Diphcnijl hienes. 

By .Toii.n C.txNELi. Cain. 

In a recent paper (Trans., 190S, 93, 081) was described the 
isolation of two solid modifications of p-iiitrosoacetaniUdo, namely, 
the green, nnimolecular and the Avhitc, bimolecular forms. As 
this seemed to be the firsfease of its hind, it appeared to be of 
interest to prepare other similar nitrosoacetylamiiio-compounds 
with the object of ascettaining if aiiollicr pair of isomeridcs could 
be obtained. Accordingly, corresponding iiitroso-compounds 
derived frobi toluene and clilorobciizcne have been prepared, and, 
in addition, the analogous derivatives of diplicnyl and ditolyl, 
In no case, however, has the e.xistem-e of more than one fom 
of nitroso-coiniiound been observed, and lioiice the former iustaiico 
must still be regarded as unique. 

All the nitroso-eompoiind.s described in this paper were prepared 
hy o.xidising the corresponding ammo-compounds with Caro s acid 
by the method already described in detail (Joe. cd.), and tliey ail 
give the usual reactions of the iiitroso group. 

For the preparation of the diphenyl and ditolyl derivatives, tiic 
corresponding amino-compounds arc very conveniently obtained 
by acetylating benzidine or tolidiiic in aqueous-alcoholic solution 
with acetic anhydride. The monoacetyl derivative of tolidine lias 
not previously been dcscrihed, whilst monoacetylbenzidinc has 
only been isolated in very small amount in the preparation of 
the diacetyl deiivative. It would seem, therefore, that this 
method may be of some value for the preparation of inonoacetyl 
derivatives of the diamines of the diphenyl series. 
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Experimental. 

2-Niiro&oaceto-^-tolu%dide, NO'CgHgMe’NHAc. 

-j-jiis was prepared from 4-acetylamiuo-O'toluidine (a solution of 
was obtained by acotylating 2 : 4-tolylenediamine), and 
separates from alcohol in pale yellowish-brown crystals, melting 
it 193^ to a yellowish-brown liquid. It dissolves in glacial acetic 
icid, gt'^tng a pale yellow solution, and is insoluble in benzene or 

rt’Ster : 

0 091 gave 12’4 c.c. at 17'5'^ and 756 uiiu. N — 16'01. 

requires N-ld'Zl per cent. 

Some attempts were made to prepare a monoacetyl compound 
from 2: 5-tolyIenodiamino dihydrochloride. On boiling this sub- 
jtauce with acetic acid and one molecular proportion of sodium 
icetate, or on adding acetic anhydride to an aqueous solution of 
the salt mixed with the same proportion of sodium acetate, a 
deep purple solution was obtained, from which a pure compound 
rould not be isolated. On the other hand, acetylation of the free 
base in aqueous solution by means of acetic anhydride gives rise 
to tlie diacetyl compound, which is not hydrolysed by cold 
amiiiQnia solution or by hot aqueous barium liydro.xide. On boiling 
the aqueous solution with one molecular proportion of sodium 
hydroxide for several liours, hydrolysis indeed occurs, but 
appareiiUy a mixture of tlic two possible monoacetyl compounds 
is formed. Further work in tliis direction was then abandoned, 
Qwiug to tlie publication of patents in which both the desired 
compounds were described as having been obtained by a different 
method, 

Qi-S itrosoaccto-MvioIiihliilc, NO'QI I^Me'XUAc. 

Tliirj was prepared from 5-acC’tylauiino-o-toIuidiue (Fr. Pat. 
and crystallises from alcohol in aggregates of green 
needles inciting at 128 — 129’^. It is sparingly soluble in ether, 
but readily so in glacial acetic acid: 

Ui32j gave 17'9 c.c. at 17"^ aiul 760 mm. X"15'9$. 
C^lljyO^N^ requires X- 15*71 per cent. 

b-X itrosoacctihO-tifluUl'ule, XO'C^H^Mc'XIlAc. 

TLU was projiarcd from G-acctylainino-m-toluidine (compare 
B.B.-l’. :i0o037). It is sparingly soluble in ether, and crystallises 
fromulcoliol in long, llatteued, green needles melting at 135 — 136'^; 
01320 gave IS'4 c.c. X^. at 21*5'^ and 750 mni. X = 15‘95. 
CglljyO^X^ requires N~15'71 per cent. 
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2-ChlorQ-i-aminoacetanilidey NH 2 *C 6 H 3 Cl*NHAc. 

The starting point for the preparation of" a chloronitroso- 
acetanilide was 2-chloro-4-nitroaniline, which was acetylated as 
described by Cohn {Mitt. Technol. Gewerh-Mus, Wien., 1902, 

11, 205), and the acetyl derivative, on reduction with iron powder 
and a few drops of acetic acid, yielded %chloroA-aminoacetaniJide 
which crystallises from water in pale yellow plates melting at 
UP: 

OT660 gave 21'3 c.c. No at 10*^ and 754 mm. N — 14’95. 

C\HyON 2 Cl requires N — 15'18 per cent. 

2-Ohi<^roA-nitrosoacef anilide, KO’CgHgCbNHAc. 

On oxidising the base just described with Caro’s acid, this 
compound is formed. It is soluble in alcobol, and sparingly 50 in 
hot water, from which it separates on cooling in green needles 
melting at 112 — 113*^: 

0T205 gave 0-08532 AgCl. Cl = 17-50. 

C„II;0_.N.2C1 requires C1 = 17'8G per cent. 

* 

3: Z'-T)ichloro-Ai A'-diaccf’ddiatninoozohenzene, 

NlIAc'CcTIaCbNo'CoHaCbNIlAc. 

In the above reaction was also formed a small quantity of this 
azo-compound, which is insoluble in alcohol and crystallises frojn 
glacial acetic acid in microscopic, pale yellow needles mcltim:' at 
280°: 

0 0434 gave 5'5 c.c, at 17° and 770 mm. N = 15'1S. 

requires N -^15-34 per cent. 

Prejmrafion of M onoaerf yl-henzidme and -tolidine. 

Of the common diamines of the diphenyl series, the onlv 
monoacetyl derivative which has hitherto l^n prepared is that 
of benzidine, uit it was isolated only in very small amount as a 
by-product in the preparation of the diacctyl derivative by heating 
benzidine with glacial acetic acid (Schmidt and Schultz, Bn., 
1879, 12, 489). A much more convenient meth<^ of obtaining this 
and the corresponding derivatives of other diamines is to carryout 
the acetylatio!! by means of acetic anhydride in aqueous-alcohohc 
solution. In this way, a large proportioti of the base is converted 
into the moiioacetyl derivative, the proportion of monoacetyl to 
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diacetyl compound being roughly, in the case of benzidine, 100: 53, 
and in tolidine, 100: 35.* 

\loroaceiylhenzidine . — Benzidine (9’2 grams) is dissolved in hot 
dilute alcohol, the solution cooled, and acetic anhydride (5'2 grains) , 
added. The solution is neutralised with ammonia, filtered hot 
[llie residue is diacetylbenzidine), and water added until a turbidity 
is produced, when, on cooling, monoacctylbenzidine crystallises 
out. 

)lonoaceti/ltolidin€, NHAc*C(;U3Me'CglT3jVIe*NIl2,Il20. — For the 
preparation of this compound an equivalent amount of tolidine is 
treated as just described. 

^Sonoccttyltolidine crystallises from water in white, shining 
plates, which contain one molecule of water of crystallisation and 

melt at lOS*^ : 

0'1491 gave 13T c.c. N., at 20 5'^ and 760 mm. N — 10*27. 

Ci,iH]^ 0 N 2 ,H 20 requires 10*28 per cent. 

This substance is rather remarkable in that the acetyl group is 
very readily ‘eliminated ; even when rocrystallised from water, some 
tolidine is formed, and the elements of acetic acid are expelled at 
100 °; 

O'l’.'ilS lost O'OuSS. J.oss — 20'86. 

requires Cbir,O.i-22 0o per cent. 

Tliat the substance was not merely tolidine acetate was proved 
by dissolving it in hydrochloric acid, rendering the solution 
alkaline with sodium carbonate, and crystallising the precipitate 
from water, when tlie origin.ul coinpouiicl was again obtained ,in 
wliito, sliining plates melting al I'KP. .Its constitution is also 
conllrmt'd by tlic preparation from it of the nitroso-compound 
desorilicd later. 

X-S it roso-\' '((c r! fj! (t nthtod i ph ! nyi ■. NO'C.dlj'C.iTT^'XlIAc. — This 
ccmipound, prepared from nionoacelylbenzidine, crystallises from 
alccliul in yellowi.sh-brown, fcatlierv needles, which darken at 200® 
ai!(l are completely melted at 275®. Its solution in glacial acetic 
acid is yellow : 

O'loOG gave 12*8 c.c. Nn at 22'5® and 761 mm. X — ll'-JO. 

J’cquircs X - 11*66 per cent. 

4-3 liro&oA'-acetyUim 'ino-'i ; V-dilolijJ, XO'C, ri 3 Me'C, I^ 

-Tliis compound was prcptircd from monoacetyltolidinc, and 
cnsUlliscs from alcohol in pale brown cru.sts molting at 15*1 — 155®. 
h is sparingly soluble in ether, but readily so in glaiial acetic 
arid; the solutions are pale yellow: 

hi tlu‘ oasfl Ilf diauisidiiu*, iie diacetyl derivative is f-'niuJ uiider iLl' j-aiuo 

^"Uditiuiis, 

VOL. XCV. ;} A 
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01192 gave lO'G c.c. N, at 19° and 764 mm. N = 10-50. 

CjsHjcOoN. requires 17 = 10' 44 per cent. . 

My ttanks arc due to the Badische Anilin- und Soda-Fabi-ik 
for kindly sending me a specimen of 6-acetylamino-m-toluidine, 
to the Farbenfabriken vorm. F. Bayer & Co., for the 
5 -acetvlamino-o-toluidine, and to Messrs. L. Cassella & Co., for 
the 2.chloro 4-nitroaniline. 

I also take tliis opportunity of e.-rprossing my thanks to the 
Research Fund Committee of the Chemical Society for a grant 
which has, in part, defrayed the expenses of this investigation, 
and also to Sir William Ramsay, K.C.H., for permission to carry 
out the work at University College. 

Universitv Cci.lkge, 

box DON*. 


LXXXIA'. — 77ie RchAtion Irfivccn ila' Strcixjfh of AckU 

and Jdascii a)id tlic (dvjfnfitntivc DUlribnlijih 0 / 
Al}\nify iti (ln‘ Molccxlc. • 

Dy Beuniiaku Fll uscheim. 

“Negative'* ratliVlc?, tiiat i5, radiclfs wln'cli pr^iferably lil^if50('iato as 
anions, generally raise the dissociation oonstant of un acid and redufe 
that of a base, whereas “positive” radicles have the opposite etl'fcct, 
In a number of cases, however, tiie reverse has been observed, To 
explain these apparent exceptions, various a\ithors liave suggested 
hypotheses dillering from compound to compound and inapplicable to 
other cases. 

A general theory of these phenomena can, liowevor, only be form- 
ulated if, besides the polar character of substituents hitherto alone 
taken into consideration, attention is also paid to the amount of 
alfinity which the linking of a substituent requires. An atloiapt to 
formulate such a general tlieory is inado iu this ])aper, and it may be 
observed that tlio views put forw'ard do not necessitate any specii»l 
conception con.crninij the nature of chemical ailiJiity beyond tlie 
negative one, that atoms are not linked together by the interposition 
of electrons. 

In order to make the subsequent tleductions more intelligible, it 
may bo well first to convey a clear idea of llie factors which detunuiue 
the strength cf a clieiiiical bond. Vorliinder {Aiinalfin^ IDO',!, 320, 
IlOy stated that “the radiclc.s liave a doublo nature, which, on the 
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(jjjg Jiand, corresponds to the positive and negative nature of the 
elements, and, on the other, to the saturated and unsaturated state.” 

The present author has shown (/. ?>r. Ckem., 1905, [ii], 71,500; 
l90Vi i -ffer., 1906, 39, 2016) that the strength of a chemical 

hoDil function of the disposable amounts of chemical force in the 
atoms which combine, and also of the polar nature of that force, and 
that'tho rate at which a bond is formed dopend.s partly on both these 
fjvctoi'S* Later, Werner has adopted the same view regarding the 
affinity values of atomic linkings (Cheni. sVtws, 1907, 96, 131). 
Eecently {Annalenf 1908, 363, 21 ; Anier. J., 1909, 41, 

ll!)), .Michael has formulated a similar idea, and the resultant of the 
above two factors has been termed “chemical potential” by Michael 
aiul “afhnergy ” by Ilibbert (Proc., 1900, 25, 57). 

Ill n,ddition, Werner {loc. cit.) ha.s pointed out, as a deduction from 
the above views, that elements which take a middle position between 
and non-metals, .such a.s carbon and hydrogen, when cotubiiiing 
other elements saturate amounts of aliiuity practically inde* 
pgnilerit of the polar nature of tho latter olements ; that, on the other 
huiultiie strength of linking between elements of cdecttocheinically 
more ^ocivled character greatly depends on thoii ptdarit.y, only .small 
LOimts of athnity being saturated in tho ca.se of allied elements, and 
ce vei'.<a. 

Extending these viow.s now a little further, it is clear that the rao.st 
jhr element is an electron ; between the electron and liydrogon tljore 
dsU Ihercforo the fundamental dilference that tho strengtii of tho 
mei's bond with an atom mainly depends on the atom's polarity, 
liiht ibis factor hardly affects tho strength of the bond between 
vdrcigon and another atom. 

The application of the.<o fundamental conceptions to tho subject of 
kprt'scrit paper gives rise to tho following deductions. 

1 . ic'Ms’, —The constant of the e<piilil)iiuiji ; 

K-CO*OII — (ll-CO'O + (0) 

tae Jiiali.stic tlieory of electricity is used for convenient graphical 
^prf>fciit;ition) depend.', for tho .<amo solvent, on two factors, namely ; 
aibie di>sociation coii-itant is directly proportional lo tho force with 
Uie negative electron adlici’es to tho acidic radicle. I'his force 
•iinly (ffiprii<ls on tlio polar ii.itiiro of tlie acidic radicle, wliich again 
’ ^cteroiiiu'd by tho ]io}ar nature of the .‘Substituents; the more 
tlii'se are the greater that force becomes (polar factor). * 

[Ij rile dis^oL'iation constant i.s inversely proportional to the force 
hydrogen i.s linked to the acidic radiclo. This cliiedy 
■Ni on the amount of nllinitv which tlio atom to which hydrogen 
can place at tho latter’s disp.t.sal. This amount is variable 
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ami depends on tlio force with which the substituents are linked to 
the moleoulc, and on tlioir position (quantitative factor). 

Claus has shown {/ier., 1881» 14, 432) that the force with which 
two atoms arc linked is nob a constant, but that, depending on the 
nature of the oilier atoms in the molecule, it must be assumed te 
vary from compound to compound. Later, Werner pointed out 
{yierteljahrschr, ZUriclitT. Naturf, Gesdlsch.y 1891) that substitution in 
aliphatic acids takes place in the position a-, because the carbonyl- 
o.'cygen ah:^orbs much of the carbonyl-carhon atom's affinity, which 
therefore can but weakly bind the carbon atom, thus leaving fi^e 
allliiity in the latter, by which substituents are attracted. The 
present author has shown {J. pr. CJtem., 1902, [ii], 66, 321; 

1905, 71, 497 ; 1907, 76, '165 and 185) that unsaturated atoms, when 
directly linked to the benzene nucleus, cause substitution in the ortho- 
and para-positions, since their unsatarated uatui-e enables them to 
bind tlie bonzonoid carbon atom more strongly than hydrogen would, 
■whereby the affinity wliich that carbon atom can place at the ilisposal 
of the orllio- and para-carboii atoms is reduced in amount, thus 
iucreasiug the free affinity of the latter atoms ; this agaiji causes 
substituting moloculo.s to be attracted by thorn, with the resuft that 
ortho- and para-disubstituted compounds are formed. 

These views may be applied to the determination of the distribution 
of atiinity in acids ; if we have, for example, an unsaturated atom 
substituting hydrogen in the tt-po.sit.ion, tiie car])on atom will be more 
strongly bound by it; tliis leads to a reduction of the force with 
which the a-atoin binds the carbonyl-carbon atom, to a stroiigor 
linking between the latter and oxygen, and thcroforo to a weakening 
of the bond between oxygen and hydrogen. 'J'ho following examples 
illustrate this case. 

Although aniline is a Imso, .anilinoacelic acid (100 ^"0 0038) is 
stronger than acetic aeiii ( IDO /; = 0018) (OstwaUl, Zeitsch. phijsihl. 

Chem., 18S9, 3, 189). 

a-Aiiiliuopropionic acid (1 00 /; = 0'0022) is stronger than propionic 
acid (lOU ((r — D'00l3) ; a aiulinoti>obutyric acid (100 4 = 0 0059) is 
stronger than /^obutyric acid (lOO 4-^O OOM). * 

On the other hand, an unsatuiated atom substituting hydrogen in 
the /3'P>osition must have exactly tlie opposite effect ; it take.s up a 
greater amount of the affinity of the /J-carboii than does hyJrogcu; 
the amount of affinity with which the /bcarbon can bind the a-carbuii 
is thereby les.sened, tliu strength of the linking between the latter 
and the carbmiybc.arbon i.s increase*!, that between the latter am 
oxygen diminished, and the bond between oxygen and hydrogen is 
strengthened. 

/3-Anilinopropionic acid (100.4^0*0004) is weaker than propioni 
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-loiil 00013)j ^-anilino^sobutyric acid (100 /:^0’0b03) is 

weaker than iVobuiyric acid (100 h = 0'0014). 

Gi-apbically, linkings strengthened by the substituent may bo repre- 
cefitecl by thick lines, and those which are weakened, by thin ones : 

C<Q_J, and C^K^-NH— CH,— CII.— C<y_jj, 

and yS-Unsaturated acids are weaker than ^y-uiisatuiatod 
acids notwithj^tanding that in the ajS-acid the negative double linking is 
nearest the carboxyl group, as is shown by the following figiirf!.s (Fichter 
and Plister, Annahn, 1004, 334, 20.>) : 


cS-i 

75-1' 


't'liifiioio ju'iil 
'oiitonoic! ,, 
'cuUnjoic ,, 


llei'tf 'VO have : 


000J61 • 

/t-lb'Xoie af-id 

. (J-OOlVi 

0-U0H3 

;u id . 

. 0'U0l>'« 

0-0(»:;;}-i 

^y-He.vei|fijc ,, 

. O-OU-JUl 

0'002W> 

yS-Mexeiioir, ,, 

. 00017} 



. 0-uuiyi 




Jt'On:c'U-cH,— 
n • c 1 1 : c H - c 1 1 c H C<y . 


m-ChlolO' and brouio-ben^oic acids are stronger tl.-an the para- 
isdoieridc'^, notivithstaiiding tliat usually the itiflucnco of a para-#ub- 
stitnent is greater than that of a met.i-. Tiio, explanation is again 
[hut the halogens, being uiisatin'ate<l when univahuit (which leads to 
tilfeir ilirecting to the ortho- and para-positions), bind the benzono- 
cai'bori atom more strongly than liydrogcii : 


/ ' 

Cl 


Cl— 


/“\ 

\-/ 


-0< 


o 

0— J1 • 


lu the nieta-acid, tliereforc, the quantitative inlluonce of chlorine 
siippoi'ts its polar efToct, whereas in llie para-acid the quantitative 
acd polar factors work in opposite ilirections. 

It ihe polar efioct becomes less jirononnceil than is the case with tbo 
hdo^ons, whilst the quantitative factor remains <if the same order 
or tveii becomes stronger, it cau be foreseen tliat cases must arise 
the quantitative factor will mask the [Kilar one, so that, for 
I'tance, a negative substituent may either raise or lower the constant, 
KOi'diiij; to its quuilitiitive effect, fh.-xt is, according (o its position. 
Ji this the gftiups '(.)1 1 and '0'(h.)*{ ’II^ furnish examples : iiydrosy- 
*ii 2 oic ai id (100 ^ — 0'0087) is .stronger than benzoic acid (100 
i'00060), wlieroas p-hydroxybenzoic acid (100 A =^000280) is 
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anil depends on the force with which the substituents are linked to 
tlie luoleciile, and on tiieir position (quantitative factor). 

Claus has shown {Her., 18S1, 14, 432) that the force with which 
two atoms arc linked is nob a constant, but that, depending on the 
nature of tho other atoms in the molecule, it must be assumed to 
vary from compound to compound. Later, Werner pointed out 
{Viericljahrschr. Ziincksr. Nalurf. Gesellsch.^ 1891) that substitution in 
.aliphatic acids takes place in the position a-, because the carbonyl, 
oxygen absorbs much of the carbonyl-carbon atom’s affinity, which 
therefore c;rn but weakly bind the carbon atom, thus leaving 
atlinity in the latter, by which substituents are attracted. Tho 
present author has shown {J. pr. Chem.^ 1902, [ii], 66, 321; ih'ul^ 
1905, 71, 497; 1907, 76,'1G5 and 185) that unsaturated atoms, when 
directly linked to the benzene nucleus, cause substitution in the ortho- 
and para-position.s, since their unsaburated nature enables them to 
bind the benzenoid carbon atom more strongly than hydrogen would, 
whereby the affinity which that carbon atom can place at the disposal 
of the ortho- and para-carbon atoms is reduced in amount, thus 
iucrcasiug the free affinity of the latter atoms ; this again causes 
substitutiug molecules to be attracted by them, with the resuft that 
ortho- and para-disubstituted compounds are formed. 

These views may be applied to tho determination of the distribution 
of atlinity in acids; if we have, for e.xanipie, an unsaturated atom 
substituting hydrogen in the a-po.sitiori, the carbon atom will be moie 
strongly bound by it ; this lead.s to a reduction of tlie force with 
which the a-atoni liinds the carbonyl-carbon atom, to a stiougrT 
Unking between tlie latter and oxygen, and therefore to a weakcijiug 
of the bond bclwcvn oxygen and Itydrogen. TJio following oxiinijiles 
illustrate this case. 

Although aniline is a base, anilinoacetie aci<l (100 
stronger than acetic acid { I'K) /; = M 0018) (Ostwald, Zeii&ch. 

Chem., 1S69, 3, 189). 

a-Aiuiinopropionic acid (100 A: - 0 0022) is stronger than proj)ioiii( 
acid (100 A* = 0'00l3); a-anilirioici'/bvityric acid (100 /c=>0'003b) ii 
stroiiger than iVobutyric acid (100 i -0 0014). ’ 

On the other hand, an unsaturated atom sul'.stituting hydrogen ii 
the /3-position must have exactly the opposite effect ; it takes up s 
greater amount of the atlinity of tl»e /3-carbon than does hydrogin 
the amount of aliinity with winch the /3-carbon can ))ind tlie a-carboi 
is^thereby lessened, the strength of tlie linking between the latle: 
and the carbonyl-carbon is increasetl, that between ^the latter aiif 
oxygen diminishoil, ami the bond between oxygen and liydrogeii i 
strengthened. 

/3-AiuIiuoproj»ioijic acid (100 0 ‘000 4) is weaker than propioni 
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j!: = 0'0013); ;3-aniImot®obutyric acid (100 i = 0'0003) is 
^voaker than isobutyric acid (100 A: = 0'0014). 

(lia}ihica]ly, linkings strengthened by the substituent may be repre- 
cented by thick lines, and those which are weakened, by thin ones : 

C^H.-NH-CH and CH 

and yS-lfnsaturate'l acids are weaker than /iy-unsafcur.itcd 
acidi^j thoa^-acid the negative double linking is 

nfcvrost the carboxyl group, as is shown by the following figures (Fichter 
and Kister, Annalen^ 1904, 334, 203} : 


k. 

ViilM-ic add C-00161 

Htriufio rtcid ... O OOJ 18 

dy IVatejM/ic ,, ... O'OO-'l'r) 

yo-l't‘Utiuioio ,, ... 0'002!»:> 

il'ei'c wc have : 


r.-cii:cib 




k. 


-/I'llexoiV :K'M 

0-1)01 4^: 

a/l ll<'.vciioi<- .‘K'iii ... 

Oooj.qi 


o-oo-zoi 

75-ll(;xi!noic ,, 

0 001 7 t 


o-oo3yi 


-CH, 


jii-Chlovo- and hroiuo-benzoic acids are sJronger than tlie para- 
uoiiierides, notaitlistanding tliat u.siially the iutluence of a para-sub- 
gtitiient is greater than that of a ineta*. The exjdatialion i.s again 
tlwt the Ivalogens, being unsaturated when univalent (which Iciuk to 
their directing to the ortlio- and pai'a-positions), bind the benzeno- 
csvbon atom more strongly tiian liyilmgen : 

/'X-n 

/ 

Cl 

111 ihe niGta-acid, therefore, the tjuantitative itilluence of chlorine 
suj'yiovls its polai* elVect, wliereas in the paia-aoid tlie quantitative 
iid pilar factors work in oppo.dlo directions. 

If the polar elTect becomes les-s pronounced than is the casc %Yit)i tlio 
whil.st the ijuantitutive factor remains of the same order 
ov tVLii becomes stronger, it can be fore.'^wu that cases must arise 
we the quantitative factor will ni.ask the polar one, so that, for 
in?t;inci‘, a negative suKstitiient luav either ra1.se or lower the constant, 
ifdinliiig to its (puntilative eiTccl, that k, according to its position, 
loiilii-; t he gftups 'Oil and ■O-Od’tTljfurni.sh e.vamjdes : neliydroxy- 
it'hl (100 ^-0-0087) i.s stronger than benzoic acid (lOl) 
^=(j0060), whereas //-liydroxybenzoic acid (100 i=-0-002Sfi) i.? 
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weaker; in tlie same way, jn-acetoxybeiizoio acid (100 S = 0'009fl) 
and m-acetylamiuobenzoic acid (100 i = 0-0085) are stronger tlian 
benzoic acid, whereas the para-isomerides are weaker (100 A = 0 0042 
and 0 0052 respectively) (Ostwald, loe. cU.). 

o- and ;i-Hydroxycinnamic acids (100 i = 0'0021 for both) are 

weaker tlian cinnamic acid (100 i = O'OOSS), and oyj dihydroxycinniimic 
acid (100 1 =0 00188) ia still weaker (Ostwald, loe. cit.). 

Graphically, the influence of the substituents on the strength of the 
various linkings can again be expressed tlms : 

and 

/ 

Oil _ 

\ 

OH 


2. — (‘^) Quaternartf Ammonium Jh/droxides and Analogous 

Derivatives of Oxygen, Iodine, Sulphur, Tin, etc. 

These may l>e suLxJivided into tln-eo classcj« : 

(i) Tho?o which undergo thermic dissociation (but no intramolo- 
cular reanangement) at a couip;irntiv<dy low temperature, and the 
central atom of which (nitrogen, etc.) therefore is linked to moie 
atocds than it can retain in a stalde condition. Aramonium, iodoniuni, 
sulplionium, phosphoiiium, arsonium, stilbonium, and selenoniniii 
liydroxides belong to this class. Tlje central atom being oversaiuratol, 
it can but weakly retain tho hydroxyl group, which accordingly easily 
undergoes electrolytic dissociation; tlui.s tetramothylainmonium 
hydroxide i.s a base eoiriparable with the alkalis, because, for iiistanre, 
its liuoride dissociates iuto meil»yl tluoriile and trimethylamihe at 180- 
in a vacuum. 

Even distinctly negative substitution does not affect the strength of 
tbe.se bases, a.^ is prove'! by the case of diphcnyliodoniuin hydroxide, 
triphenvialkylphospiioniujii hydroxide, naplithyltrimethylammoniimi 
hydroxide, and many others. 

(ii) Those wlhch do not undergo t'neriuic di.csociation even .at 
elevated td'raperature, and the central atom of which can therefore fii nily 
retain all the atoms to which it i.s linked, as, for example, the compouiid? 
OH'Hg'OEt and Oll'SnKtg. The linking between hydroxyl and tho 
central atom not being a weak one, electrolytic dissoci^ion does not 
take place readily; these compounds are therefore weak bases (Ilrcdig, 
Zeit-sch. 'physikal. Chem., IBUT, 13, 303). Triiuothylplatinic hydroxide 
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(Pope and Peaclioy. Proc., 190T, 23, 80) also seems to belong to this 

(iii) Those which undergo intramolecular rearrangement Pi- 
azoinum, oxonium,.and azonium hydroxides belong to this class From 
the investigations of Hantzseh (.see below), Kehrmann (numerous 
publications). Pecker {AnnaUn, 1909, 364, 6, etc.), and others the 
• t.oufliision may be drawn that in the equilibria ’ 

= R.NH^N _ /R-N-bNX 

^Oir - ^ \0j + (OH.,.Q) 

(„rin the corresponding, equally well applicable, formula of Cain) and 


< 


•H 

■Oil 


I 

P 


=: 

y N 

/\ 

R OH 


J I 


/\/' : + (oir . . . Oj, 


HI the middle phase, the undissoclatcd qu.ateriiary hydroxide, has no 
more rea existeneo than in the e.a.se of amines (see below), that is, 
that all these hydro.x,des, as well as those derived from the amine 
tests, are of alkaline strength. Jf they do not gener»lly appear to be 
so, It IS simply heoauso mtramoleciil.ar rearrangement and thermio 
tesooiat.on respectively are sbif.ing the eleetrolvdc equilibrium 
toward tlie loft. The view of fluntzsoh. that benzer.ediar.ouium 
hydroxide is weaker than the alkalis, and that of Pecker, that some 
quaternary oxoninm .salts .are partly hydrolv.sed to oxoiiiuiu hydroxide 
are not m agreement with the views advanced here, and are not 
•a necessary conclu.sion from observed facts. If oven the salts of 
oxonium bases can to some extent undergo iutr.aiiioiecular rearrange, 
mem, it, should bo rather due to a direct rearrangeaicnt of the 
cation, througli the action of the liyduo.xyl ions of water, and 
without intermediate formation of the hypothetical undissociated 
OMomiim l,ydro.xido. Acids, by reducing th'e concentration of hydr- 
oxyl ions, of course counteract this cliaiige ; 

'' OH 

i I I 

O 


OH 


' 'N 



('V) Tho^e forming salts which suffer thermic dl.ssoriiition in 
» lit.™ at the ordinary temperature, A number of these have been 


iii> 


'"vered by V. Ilalbiin (/ier., 19US, 41, 21171 and by Wedekind 
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(Ber., 1908, 41,2059; 1909, 42, 303). This change is shown by 
some quaternary ammonium salts containing both the phenyl and 
benzyl groups attached to nitrogen. As it occurs readily in non- 
dissociating solvents, more slowly or not at all in dissociating 
solvents, it must be produced by the non-dissoci^ted salt. Xhis 
thermic dissociation does not differ in principle from that shown 
by all ammonium salts at a somewhat higher temperafcuro. The ease* 
with which it takes place is proportional to the negativity of the 
substituents, which lowers the polar affinity between nitrogen and 
halogen, b»it still more to the quantitative absorption of the nitrogeu's 
affinity by substituents, whereby its capacity of binding as many as 
five groups is lessened. Tho following constants for the rate of 
thermic dissociation in chloroform illustrate this : 

.Benzylphcnyliuethylallylammomum bromide, at 35^^: ^ = 0-000674. 

Benzylphenyldiethylammonium bromide, at 35 ': 4'~0'00204. 

In alcohol or water no change even at 45^ 

Phenylbo»zylmethyl-[methylphenylaminoethyl]«ammonium bromide 
undergoes tliis change even in alcoholic solution at 18°; the rate 
in a mixture of chloroform and alcohol is considerably higher than 
that of the above compounds. Graphically, we have : 

C-TT-'^iBrPhEt. CH.XH—CH NBrMePh-C^H^ 
(.\Iid\Oo rate*.) (Lower rate.) 

PhMeX— XBrMePh-CLH;. 

(Higher rate.) 

With ally! and bromine, therefore, tlio quantitative factor prevails 
over the polar one; with ally! and an electron (which is much more 
polar than halogen) tho electropolar inllueuce must be expected to 
prevail; and actually allylainine (100 A* = 5*7 >: as ion undergoes 

thermic dissociation more readily than propylamine (100 i == 4*7 x 10"-). 

(b) Am\7ies . — Hantzsch has shown, partly in conjunction with 
Davidson and Engler {Her., 1898, 31, 340, 1612 ; 1900, 33, 2147j, 
that in the equilibrium 

7T “ (R-NII, . . . 0) + Oir 

the middle phase has no real existence. 

The equilibrium Ciin therefore be written ; 

and it is shAed the more towards the left, that is, in the direction of 
hydrolysis, (i) the more negative the substituents are, since iliiyv 
proportionally lower the polar affinity between nitrogen aud the 
po.sitive electron; thus the nitroanilines .atnl halogen-sub^titutcd 
anilines are ail weaker than aniline. 

(ii) the more the nitrogen’s affinity is absorbed by substituents 
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iiirice its capacity of additionally binding a hydrogen atom and an 
electron is correspondingly lowered. 

Thus hydrazine is a weaker monoacidic base than ammonia (Bredig, 
Iqc tervalen't nitrogen of each amino-group partly 

jicutraliaes the r^idual affinity of the other : . . . 0). 

^jihenylenediamine is a weaker monoacidic base than aniline ; 




■NII, . . . @- 


(c) Alkalis . — Where a hydroxide does not undergo thermic di.^socia- 
tion and the hydroxyl group is therefore stably bound, a base can only 
be strong if this weakening factor is counteracted h^- a very pro- 
nounced positive polarity of the central atom, whereby the latter's 
polar affinity for the positive electron i.s increased. This explains 
both thermally non-dis.sociating hydroxides of strongly po.sitive 
metals (alkalis, etc.), aud also thermally dissociating hydroxides of 
non-positive radicles (dipfficnyliodonium, diazonium, etc.), are strong 
bases, whereas thermally non-di.ssociating hydroxides of only 
moderately positive radicles (zinc, cadmium, trialkylstannic, etc.) 


are not. 


3, Ths (njlusnce of Sleric ilindi'ance on the Slren'jik of Acids and 
Bases. 

Besides the two factor.-? mentioned above, a third one must in many 
nases he taken into consideration, namely, steric hindrance. In the 
reversible reactions : 

R'CO'Oir " (R-CO-O ... 0) + (I! ... 0) 

Md (R'NHj. . . 0) = R-KIL + (H . . . 0, 

Steric hindrance mu.«t affect less the yelocity from left to right 
thaa'from right to left; for, apart from the olectron.s, the reaction 
ironi left to right is unimolecular, that from right to left bimolecular. 
In censcquenco, the equilibrium in both ca.se.s through steric 
liiadiance, shifted towards the right, that is, the di.ssociation constant 
rises in the ca.se of an aci<l and falls iu that of an amine. Tliis 
actually h.appens quite invariably. 

t?mce, however, no substituent can exercise a steric influence without 
likewise m.aking itself felt in .a polar and nuantitative way, it may l>e 
preferable to consider tlie steric effect in conjunction wiHi the other 
tffo f.actors. 

4. Combhtaiion oj all Three Faetois. ■ 

A number of comjv>unds has boi*n cited iu wlnTdi no appreciable 
['iirt falls to .steric hindrance. These w’ere met-a- and p.ar.a-sub.stituted 
and certain unsaturated aliphatic acids. The quantitative and 
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polar influence are, however, always simultaneously present, since all 
substituting atoms possess a different degree of saturation and a 
different state of eleotropolarity. It has been shown that these two 
factors may support or counteract each other, and that it is possible to 
foresee at a glance which of these two alternative^ will take place. 
If the former, then the change in the dissociation constant will be 
found to lie in the direction assigned to it by the electropolar nature 
of the substituent, but to be more marked than this alone would 
lead one to expect (compare ^y-unsaturated acids) ; if the latter, 
it can be foreseen that marked nnsaturation of the substituent must 
prevail over weak electropolaritj', and vice ver.sa (compare p-hydroxy- 
benzoic acid, which is weaker than benzoic acid, and p-chlorobenzoic 
acid, which is stronger, etc., pp. 721, 722). The question as to which 
.substituting atom is more and which less unsaturated is not subject 
to an arbitrary reply, but can be exactly ascertained from the relative 
directing power of the respective substituents when simultaneously 
present in the benzene nucleus ; the substituent which prevails over 
the other possesses the greater amount of free affinity in the atom 
linked to the nucleus (compare previous papers, loc. cil.). As to the 
relative clectropolarity of substituents, it may be fairly accuratelv 
determined by eliminating the quantitative factor in this way : in the 
meta- and para-isomcrides of a substituted acid, for which steric 
hindrance hardly counts, the quantitative factor has opposite signs (com- 
pare pp. 721, 722). By adding the respective constants, it is therefore 
practically eliminated. The sums thus obtained represent the relative 
polarity of the substituents and rn.ay be applied to the analy.si,s of 
ortho-substituted compounds, .aliphatic and others. The following 
purely electropolar value.s have been calculated in this way, taking 


hydrogen (2x1: for benzoic acid) as a unit : 


— m ill 


-MOj-6-2 ; -Cl = 2 ; -0-C0-CH3= 1-2 ; -NH'CO'CH,- M5; -CU3 = 
O'So ; for -OH = 1 and -SIT, = 0'25, a small upward correction must be 
made, because tbe.sligbt predominance of the quantitative influence in 
the para-position over that in the meta- (foe. off.) makes itself most 
felt with these two most strongly linked group.s. 

The relative quantitative sequence can already be given as a first 
approximation; Mie definite serpience will only be available when 
experiments on the relative rlirecting power in the benzene nucleus, 
which are in progress, will be completed : 

•NH., •NH(Alk), -Nn(Av), •I7(Alk).„ -OH, -IXAlk), -CHiCIl-, 
•NHAc, Cl, Br, I, Aik, -OAc, 11, -CHIO, •C(Alk):0, ■C(OH):0, 
•C;N, -HO,, -SO.H.* 


* It n.ry be nientlmied tliat Hie fact that ’NILCOR ie linked ninch less sirouqly 
to the nucleus than 'NH2, and O'CO'CH^ less than OH, is (i.sj laiucil by the liyl'O- 
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These considerations now make it possible to con.sider the effect 
of steric hindrance in detail. The relative sequence of steric effects is 
approximately known from the rate of acid esteriheation (compare 
Werner’s Manned of Sttreocltemislrij and numerous publications by 
Sudborough and others) : 

•I>-Br, -CaH^-Cl, -O, -N, -C in carbonyl)>-H ; 

ortho>/3>a; aad y, S, m, p, side-chain in ortho = almost 0; 

effect of second group in ortho, P, a > effect of fir.st group. 

The following typical case.s (partly taken from the tables of Lundon 
Ajfinilatamessungen, Stuttgart, 190S) have been selected to show how 
an analysis of the magnitude of the three factors and their combination 
permits one to foreseethe direction in which the affinity constant must 
ho affected, even when all three factors are united in a substituent. 
The approximate effect on the constant is represented by -h H- -t- + ^ 

+ + +, +-h, +, and , , according to it.s 

magnitude and direction, p standing for polar, q for quantitative, and 
s for steric. By multiplication of the three effect.*, the direction of 
the change and the order of its magnitude can almost invariably be 
foreseen with an accuracy which, in the circumstances, mu.st be con- 
sidered i-ery satisfactory. By giving each + or - the value of, say, 
1!, the total effect is obtained as the following e.vaiuple shows : 


7’+ + ; 7- i s-h + + ; total -*'^-*’=12. 

Ill the table.*, total effects from 1 to 5 have been represented bv -h 

luul - ; from 5 to 25 l>y -(- -p and ; and over 25 by -I- -i- and 

. 0 expre.sses a very .small or no effect, 1 case.s where the total 

foreseen effect equal.* l,and where therefore the substituent should 
oilly exert a very small inlluence cither wav. 

Iii estimating the qn.antitative factor, it must also he remembered 
tli.at Its influence decreases with the number of intervening atoms 
{he. cit.), and that an equilibrium being estahlfshed {he. cil.), the 
strength of linkings is more affected by an unsaturated atom in the 
para- and ortho-positions than in the /?-po.sition of an aliphatic chain. 
Similarly, metliyl-c.arbon acts as an nnsatur.ated atom only when 
attached to an nnsatnratcd .atom {he. cil.). In n.apbthalene the 
acarhon is more unsaturated than the jl- or a phenyl-carbon atom 
{l»c. a. For the formulation ado], ted for the primary and secondary 
mtro.group.s, compare J. pr. Chem., 1902, [ii], 66, 10 and 321). 

ft will he noticed that among more than 100 compounds discussed 
m the tables and in tho text, there is only one which shows a slight 

till,!., ol l.nilil (tlrr., 1007, 40, iOrl) an.l of Mias Snicllvy Tran.a., IJOO, 95. OSS) 

" a iicutraliMilioii ol naidual ailinily Iictwocii N and 0, and 0 and 0. 
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change in the wrong direction. This is /3-naphtliylacetyIaminoacetic 
acid, which should he rather stronger than phenylacetylaminoacetic 
acid, but is slightly weaker. Since the constant of the latter acid 
however, is too high when compared with all similar compounds, it is 
intended to determine it anew. Of all the constants of bases and 
nionocarboxylic acids not mentionod in this paper, only the followiiKr 
' — so far mainly estimated by a colorimetric method — were found to 
disagree : wi-cbloro- and wi-bromo-aniline, ^-chloro* and ju-bromo- 
aniline, and ^j-aminophenol. These also will be measured by Farmer 
and Warth^s mctliod, and likewise triphenylacetic acid, which, althoin’li, 
no constant is yet known, is described, without sufficient reason as 
a very weak acid, whereas it should be very much stronger than 
acetic acid. It will then he further sliown liow the present theory is 
’ capable of throwitig some additional light on other problems, such ss 
the constitution and reaction of some triphenylcarbiijol- and dibenzyl, 
idene-acetone derivatives, tlie configuration of isomeric ethyleuic acids 
the seeming disci-epancy between tlie influence of alkyl substitution 
on the constants of malonic acid on the one liand and succinic acid 
on the other hand, etc. Lastly, it will be shown how, by a graphic 
method, the effects produced by the successive introduction of the same 
atom or group into acetic acid or ammonia can be even moi-e 
accurately represented than by tiie simpler, but less elastic, method 
adopted in the table. 

The experimental part of the present paper contains a crucial test 
in support oE this theory. If merely considered from the electropoliir 
point of view, the introduction of the basic phenylmeLhylamine group 
into the inolecule of ?yt*nitroauiline in the orthO'po^itioD with respect 
to the amino-group would result in an inoreaso of the constant. By 
this theory, however, the result would be : 

;->+ + ;5 - - ;-9 ; result . 

The obsGrvetl result was a decrease of tlie constant k from 4 x 10 'i- 
to 5 X 10~’’' at 25h 


K \ P K n I M K N T A n. 

The preparali.-i ;ind properties of 4 nitro-2-aiiiino-diphpn\l- 
methylamine, Xa/j-N H will Im described in";. 

paper on *• the iiiechinism of the leductiou of mt!‘oaniiine.s and nitro- 
phenols.” 

The following tnoasurenn.'ius and calculations were carried cut 
strictly according to lainicr and Wartli’s metliod {foe. ciL). q (see 
belflw) ras, however, taken at 0'0u8, insit-ad of O'UhO, this value 
being determined by a special e.xperimciit. 
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First, the deterrainatioQ of the constant for m-nitroaniline was 
repeated, but at 17° instead of 25° The letters signifying 

s original concentration of the acid 
<32 = original concentration of base 
c = concentration of base in aqueous layer 
^—digtHbution-coefficient of base between benzene and water 
^ — yoinme of benzene for 1 litre of water 
i; = dilution in litres per gram-equivalent 
5 C = degree of hydrolysis 
Jc — dissociation constant 

Cu * concentration of hydrogen ions of water ; 
the following were the results : 

Used: substance = 1*2473 gram.s ; benzene = 90 c.c, ; water =1500 

c.c.;(!=17° 

Found: residue from 75 c.c. benzene = 0*6473 gram; /’-26’1. 

Used : substance = 2*2293 grams ; benzene = 90 c.c. ; water (including 
acid) = 1500 c.c. ; < = 17°. 

N-HCl = 16*15 c.c. = 1 equivalent, calculated on base. 

O,^,,^ = 0*77x lO's Ci = 0 01077; C2 = 0*0107T ; u=:92*9; ^ = 0 058. 
Found ; residue from 75 c.c. benzene = 0*5569 gram; c = 0*00206 ; 
33 = 0*339 = 3-17 xl0-'2. 

This is a good agreement with Farmer and Warth, who found 
.U, = 4x 10-12^ 

Nitroaminodiphenyimothylamino being practically insoluble in 
water, both the distrilnitiou-coeflicient and the hydrolysis were not 
Jeteimined by evaporating the benzene layer, but by e.'cliaustive 
extraction of the aqueous layer. 

Used : sub.'-taneo = O S0.50 gram ; benzene = 60 c.c. ; water = 1000 
C.C. ;i = 25° 

Found : in aqueous Layer = 0*0020 gram ; /’=6920. 

Used: substance = 0*6776 grrim ; benzene = 35 c.c.; water=sl200 
c.c. ; t = 25°. 

Found : in aijiieous layer " 0 0034 gram ; /*= 6997. 

Ui^ed; substance = 0*6>9.'l.') gram ; benzene = 60 c.c. ; water (including 
iu:id)=Um0 c.c. ; ( = 25° ; 

X-HCl = 1 1 1 c.c. = 40 equivalents, calculated on base. 

1'09 X 10“^ j C[ = 0*1 14 ; c., = 0'00285; v = 351 ; = 0058. 

Found : in anueous laver = 0'0045 gram ; c = 0*O0U0O7 ; j; = 0'902 ; 

= 5*0 X 10' If 

? was thus determined : the above 0*8050 gram, tvhich gave 0*0020 
gram in the n<jueous layer, also gave 0*6935 gi*am in 50 of the 60 c.c. 
Voi.. xcv. 3 B 
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of benzene that had been used. From this, the total benzene layer is 
calculated at 58 o.c., or g = 0 058. 

In conclusion, the author wishes to thank Dr. genter for his kind 
help in connexion with this paper. 

Flekt, 

Hants. 


LXXXV.— r/te Conslituents of the Rhizome of 
A'pocynum androMemifolbmi. 

By Chari.ks Watsom Mooke, 

Under the title of “Apocynum,” the Pharmacopoiia of the United 
States recognises “ the dried rhizome of Apooynmn canuabinum, Linue, 
or of closely allied species of Apocynnm." In “Gray’s .Vew Manual 
of Botany," 1908, 7th ed., p. 662, only three species of Apocyrmm ate 
described, namely, A. androsaemifolium, Linne, A, miJium, Greene, 
which is similar in its characters to the preceding, and A. cannabimm, 
Linne. The last-mentioned species, however, is stated to vary greatly, 
and several varieties of the plant are regarded by some botanists 
definite species, to which distinctive names have been assigned. 

An investigation of material, described as the root of Apocymm 
cannabinum, 'u. was conducted some years ago by Scbmiedebetg 
{Arch. exp. Path. Pharm., 18S3, 16, 161), who obtained two products, 
designated as apocynin and apocynein, tlie latter having been regarded 
as a glucoside similar in character to saponin. Doth these products 
were, however, only obtained ih an amorphous state, and evidently 
consisted of mixtures. 

Wood (/. rimer. Med. rissoc., 1904, 43, 1953) obtained from a fluid 
extract of Apoepnmn canuabinum a crystalliiie substance, m. p. 112, 
which he believed to be identical with the so-called “crystalline 
apocynin” of commerce, but found the latter to be, physiologically, 
almost inert. The tame investigator was “inclined to believe that 
the active principle is in the nature of a glucoside,” but this opinion 
was based only on the observation that a solution which had been 
heated with an acid had thereby become deprived of its physiological 
activity. The present investig.ation has shown that the above view it 
incorrect, but tSit the active principle, which h.as now been obtained 
in a pure state, is decomposed on heating with acids, although it is 
not a glucoside. 

Finuemore (Tr.ans., 1908, 93, 1513), in a publication entitled “The 
Constituents of Canadian Hemp, Fart I," lias recorded the isolation 
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of a crystalline suhfltance from the root (rhizome) of Apocynum 
cannahinum. This substance, which was described under the name 
of “apocynin" — having been fou&d to correspond to the crystalline 
apocynin of commerce— he has shown to be identical with aceto-' 
vAnilloD6. 

The present investigation of the rhizome of Apocynum andromemi- 
/oii'am, Linni, commonly known as “Spreading Dogbane,” has resulted 
in the isolation of its chief active constituent, which is designated apo- 
cymmarin^ m. p. 170 — 175°, This substance has an 

intensely bitter taste, and is highly toxic. The rhizome has, further- 
more, been shown to contain a considerable proportion of aceto- 
vanillone, the glucoside of which, Cir,-C 0 -CcH 5 ( 0 'CH 3 )- 0 ’C 5 Hj |0 , 
m. p. 218 — 220°, has also been isolated, and designated androsin. A 
summary of the results of the complete investigation of the rhizome, 
in the course of which a nimiber of other substance.s have beeii 
isolated, is given in a summary at the end of thi.s paper, , 


ExpER1ME.ST.4L. 


The material employed in this investigation was obtained ftom the 
United States, and was supplied a.s repre.seuting the “ Apocynum ” of 
the U.S. Pharmacopoeia. It conformed in it.s anatomical characters to 
the description given of the rhizome of Apocynum androsacmi/olium 
Linne, ’ , 

A portion of tlie material (25 grains) was tested for the presence of 
an alkaloid, but the reactions were so slight a.s to indicate that it 
contained not more than traces of such a sub.stauce. 

Twenty grams of the ground material wore successively e.xtracted 
in a Soxhlet apparatus with various ,«olveuts, when the following'’ 
amount.s of extract, dried at 90— lOOv, were obtained ; 


Petroleum (b. p. 
Ether 

Chloroform 
Ethyl acetate 
Alcohol 


35—50’) extracted I’ly eranis 
U-39 ,, 

M 0-09 „ 

,, „ 


5 'So percent. 
1-95 

0- 45 

1 - 20 
13-70 


Total 4'G5 grams = 23'25 percent. 


For the purpose of a complete eiamiuation, a quantity (39-92 kilo- 
grams) of the ground material was extracted by continuous percolation' 
“1 hot alcohol. After the removal of the greater portion of thV 

lots kilogra"'^’ obtained, amounting to. 


3 B 2 
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of the Extract toith Steam. Separation of an Essential Oil. 

A quantity (6 kilograms) of the above-mention^ 

•r,™ oEnut 19 kilograms of the rhizome, was mixed with water, and 
Z: ;teAh' I:rgh the mixture for several hours. The distillate 
which amounted to about 10 Utres. contained some drops of o.l 
floating on the surface. It was thoroughly extracted with ether, 
Ld the ethereal liquid shaken with a dilute solution of ammonium 
carbonate. On acidifying this alkaline liquid, a small of 

oilv acid separated, which was removed by ether and distilled under 

Sordtary%ressure, when it passed over between 210° and 21 5» as 

‘in almost colourless, viscid liquid, and amounted to about - 0 grams, 
it was converted into the ammonium salt, from which five fractions of 
silver salt were precipitated. The analysis of these salts showed that 
the acid consisted chiefly of an octoic acid. The ethereal liquid which 
had been extracted with ammonium carbonate, as above de-scnhed, 
was shaken with successive portions of a dilute solution of potassium 
hydroxide. The alkaline liquids thus obtained were united, acidified, 
and extracted with ether, when a small amount (1'2 gram.s) of a 
crystalline substance, melting at 112— lU"’, was obtained. This 
proved to be identical with a substance which was afterwards obtained 
in larger quantity, and was shown to be acetovanillone. 

The ethereal liquid which had been extracted with potassium 
hydroxide, as above desoribed, yielded, after removing the solvent, a 
small quantity of an essential oil, which distilled between 130“ and 
050“ It was a pale yellow liquid, possessing a strong persistent 
^dour and the following constants : d 12712“ = 0-948 ; a, + 0“50’ in a 
1-dcm. tube. The amount of this essential oil was S'O grams. It gave 
jk strong furfuraldehyde reaction. 


Non-volaiile Consliluents oj ike Extract, 

After the distillation of the extract with steam, as above described, 
there remained a quantity of a brown resin (d) and a dark-coloiired 
aqueous liquid. The latter wa.s separated by filtration while still hot, 
and the brown resin repeatedly treated with boiling water unti 
nothing further was removed. The aqueous liquid and washings from 
the brown resin were united and kept for several days, when a (jiuintit) 
of a brown resin (S) slowly separated. This was removed from the 
liquid and thoroughly washed with cold water, the washings being 
added to the aqueous liquid, which may be designated as (C). 
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Examiinalion of the Seain (A). 

This resin, at the ordinary temperature, was a dark brown, sticky 
folid, and amounted to 1010 grama. It was 6 rst treated with a large 
volaroe of cold light petroleum (b, p. 35 — 50°), the undissolved material 
Ijeiiig allowed to deposit, and the clear liquid decanted, after which the 
same operation was repeated. The brown, undi.ssolved residue was then 
further extracted in a Soxblet apparatus with light petroleum, and the 
combined petroleum extracts concentrated as far a.s possible on the 

water-bath: 

The portion of the resin (A) which w.as insoluble in light petroleum 
amounted to 368 grams, and formed a dark brown, amorphous powder. 
This was thoroughly extracted with alcohol in a Soxblet apparatus, 
when HO grama of it were dissolved. The remaining 228 grams 
consisted of a dark brown powder, which, although originally extracted 
from the rhizome by alcohol, had evidently suffered some change, and 
was now insoluble in all the usual solvents. The portion soluble in 
alcohol was mixed witli purified sawdust, the thoroughly-dried mixture 
being then successively extracted in a Soxblet apparatus with ether, 
chloroform, ethyl acetate, and alcohol. 

PitroUum Extract of the Resin 
Isolation of Ipuratiol, 05311 , 50 ,( 011 ) 2 . 

This extract was a drrk-coloured, .sticky solid, and amounted to 642 
grams. It was dissolved in 4 litres of ether, .and the solution allowed 
to .st.ond for about ten days, when a grey, sparingly soluble substance 
separated. This was collected, washed with a little ether, and crystals 
Used several times from dilute pyridine, when it formed tufts of 
colourless, micro.scopic needles melting at 285 — 200°; 

0T365 gave 0-3625 COj and 01290 H,,0. C = 72-4 ; H = 10-5. 
•-'esHioOj requires (J = 72 6 ; II = 10 5 per cent. 

The subst.ance wa.s t bus shown to be identical with ipuranol, a dihydrio 
.ilcohol which has recently been obtained in the.se laboratories from 
^ereral plants. The amount of ipuranol obtained in the present 
instance was 1-5 grams. On boiling the substance with acetic 
anhydride, it yielded diacotyhpuranol, which separated in colourless 
leaflets melting at 162°. 

The ethereal solution, after the removal of the ipuranol os above 
described, was diluted with ether to about S litre.s, then shaken with 
recessive portions of an nqiiuous solution of sodium carbonate, and 
tnally washed with water. The .alkaline liquids aud washings were 
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united and acidified, when a quantity of solid separated. On attempting 
to remove this by shaking with ether, an inseparable emulsion was 
formed.' The acid liquid was therefore heated to boiling and cooled, 
after which the precipitated solid could easily be removed , by filtration. 
The solid material so obtained was distilled under diminished pressure, 
when most of it passed over between 240° and 260°/25 mm. as a viscid, 
oily liquid which solidified on cooling. It amounted to 20 grams and 
consisted of a mixture of fatty acids, which were examined in connexion 
with a similar product obtained from the neutral portion of the 
petroleum extract after hydrolysis. 

The aqueous liquid from which the above-described fatty acids had 
been separated yielded, on extraction with ether, about 1 gram 
acetovanillone, melting at 112 — 114° 


VnsaponifiahU CouslitueiUs of the Petroleum Extract, 

The ethereal liquid which had been extracted with sodium carbonate, 
as above described, was subsequently shaken with a solution of sodium 
hydroxide, wliich, however, removed nothing. The ether was then 
' evaporated, when a quantity of a sticky solid was obtained. This was 
boiled for five hours with an alcoholic solution of potassium hydroxide, 

, the alcohol removed, and water added, when a quantity of amorphous, 
grey material was precipitated. This was sep.iratod by filtration, and 
well washed with boiling water, after which it was treated with ether, 
when nearly all of it dissolved. The ethereal solution was concentrated 
to 1500 C.O., when, after some time, sin.all, colourless needles separated. 
These, when dry, weighed 200 grams. The material contained in the 
mother liquor yielded, after solution in dilute alcohol, a further 35 
grams of this crystalline material. The final mother liquor contained 
216'gramsof uncrystallisable products, which will be referred to later. 

The entire amount (235 grams) of the ahovo-menlioued crystalline 
product was recrystallised from dilute alcohol, when nearly 200 grams 
of the material was obtained in small, colourless needles melting at 
153—155°. One hundred grams of thi.s crystallised product wete 
subjected to a prolonged process of fractional crystallisation from 
ethjl acetate. A large number of fractions was thus obtained, which 
showed indefinite molting points, ranging from 151 — -155°to 180— 185 . 
The specific rotatory power of these fractions also varied ; thus the 
^fraction melting at 180 — 185° bad [a],, -}-31’6°, whilst the more soluble 
fraction, melting at 151 — 155°, had [a],, -1- 54‘6°. The percentage 
composition of the various fractions was uniform within the limits of 
texperimental error; the mean of six analyses being C = 83'9, II -H ' 
per cent. From the results it was evident that the above-described 
crystalline product consisted of a mixture of substances of very similar 
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.nifiosition, but all attempts to separate them by fractional crystal- 
li -ition were unsuccessful. The entire mixture was therefore heated 
nith acetic anhydride, after which the acetylated product was sub- 
iiiitted to fractional crystallisation from ethyl acetate. Although by 
this means the separation was far from complete, the isolation of two 
pai e substances was effected. 

J,ulation, of a New Munohydric Alcohol, Androsterol, CjuHjg-OH. 

One hundred grams of the above-mentioned acetylated product were 
repeatedly crystallised from ethyl acetate, when a .small fraction 
,^5 grams) was eventually obtained, which melted constantly at 
213 — 214“, and appeared to be a pure sub.stauce. This sub.stance 
was hydrolysed by boiling with an exce.ss of a 10 per cent, alcoholic 
solution of potassium hydroxide for four hours. The solvent was 
then removed, water added, and the resulting solid crystallised from 
a mixture of ethyl acetate and alcohol, from which it separated in 
small, colourless needles melting at 208 — 210“ : 

(I'liSSO, dried at 115“ lost 0 0130 H^O. H,,0 = 3'9. 

0'1453 of anhydrous substance gave 0-4488 CO., and 0-1538 H,0. 

C = 84-3 ; n= 11-7. 

requires HjO = 4-0 per cent. 

*-'30^^50*-* tequire.s C = 84-5 ; H = 1 1 7 per cent. 

This compound is evideutly a monohydi-ic alcohol of the fommla 
doo.s not agree in it.s properties witli any substance 
of tliis formula which has bitherio been described, it is proposed 
to designate it androstevol, with reference to the specitlc name of the 
plant from which it has been obtained. 

A determination of its .specilic rotatory power gave the following 
result : 

0-2060, in 20 c.c. of chloroform, gave ai,-t-0“37' in a 2-dcm. tube, 
whence [a]i, -I- 29-9-’. 

If to a solution of androsterol iu .acetic anliydride a few drops 
of concentrated sulpdiuric acid are .added, a fine magonta-red colour 
slowly develops, which is permanent for several hours. 

Ihiwacelylandrosterol, C3^H^,,U*CO'CIl,.. — On beating audrosterol 
with acetic anhydride, the pui-o acetyl derivative, melting at 
212—214“ was regenerated. When crystallised from ethyl acetate, 
it separates in long, tine needles : 

0-1-252 gave 0-3760 CO, and 0 1250 H5O. C = 81-9j H=ll-1. 

*’®9****'®** C = 82-0j 11— ll-l percent. 

-1 determination of its speciffo rotatory power gave the following 

fesiilt -. 
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0*3025, in 20 c.c. of chloroform, gave aD + l°15' in a 2-dcm. tube, 
whence [a]D + 41‘3° 

^onohro^YiodCittyloi'ndTOsttTolf Cgj^H^gBrO'CO'CHg. One gram of 
acetylandrosterol waa dissolved in 50 c.c. of chloroform, and to the 
cold solution a 5 per cent, solution of bromine in the same solvent, 
was added, drop by drop, until a slight excess of bromine was present. 
The liquid, which evolved hydrogen bromide, was then at once shaken 
with a solution of sodium hydrogen sulphite, ^vashed with water, 
dried, and the solvent removed. A syrup was thus obtained which, 
after treatment with ethyl acetate, yielded a crystalline product. 
The latter, after repeatedly crystallising from the same solvent, 
separated in colourless prisms, melting at 228 — 230*^, and amounted 
to 0'6 gram : 

0-1494 gave 0 3850 CO., and 0 1270 H.O. 0 = 70*3; H = 9'4. 
0-1570 » 0-4026 CO." 0*1325 h'o. C == 69-9 ; H === 9*3. 

0-2614 „ 0-090GAgBr. Br=H-7. 

Cy,>H5i0.2Br requires 0 = 70*2 ; H = 9-3 ; Hr = 14-6 per cent. 

This substance is evidently a wtono^rowo-derivative of acetyl 
androsterol. 

Isolation of a Hew Monohydric Alcohol^ liomoandrosterol^ C 27 H 43 'OH. 

Some of the numerous mother liquors obtained during the separa- 
tion of the, above-described acetyl derivative of androsterol (m. p, 
212—214®) deposited on standing .smAll amounts of sparingly 
soluble, prismatic needles, which, after recrystallisation from ethyl 
acetate, melted constantly at 234—236®. The amount of this 
substance w.as 2 grams, aud its properties indicated that it was 
a pure compound. It was hydrolysed by boiling for four hours with 
an exce.ss of a 10 per cent, alcoholic solution of potassium hydroxide, 
the solvent removed, water added, and the resulting solid recrystal- 
lised from dilute alcohol, from which it separated in small, colourless 
needles melting at 192® : 

0*1201 gave 0*3702 CO, and 0*1270 H.,0. C = 84-0; H=ll-7. 

C.,-HjjO requires C = 84*4 ; T1 = il'4 per cent. 

This compound is evidently a monohydric alcoliol of the formuhi 
CgyH^g'OH. As it does not agree in its properties with any substance 
of this formula which has hitherto been de.'<cribed, and differs from 
androsterol by the elements CgHg, it is proposed to designate it 
komoandrost^.rol. 

If to its solution in acetic anhydride a drop of concentrated sulphuric 
acid is added, a magenta-red colour is at once produced, which is 
permanent for several hours. 

Mt^jiH^tylhomoandrosterol, C27ll430*C0*CH3. — On beating homo- 
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jiudrosterol with acetic achydride, the pure acetyl derivative, melting" 
at ■’> 34 — 236°, was regenerated. It crystallises from ethyl acetate in 
glistening) prismatic needles : 

0 1392 gave 0-3852 CO^ and 0*1256 H 2 O. C = 81-6; H = 10'8. 
CjgH^Oj requires C = 81‘7 ; H= 10*8 per cent. 

^determination of its specific mbatory power gave the following 

result : 

0 ‘ 3000 , in 20 c.c. of chloroform, gave at, +2®2D' in a 2-dcm. tube, 

whence [a]o +82-8°, 

Xf to a chloroform solution of acetylhomoaudrosterol bromine is 
added, the halogen is very slowly absorbed and hydrogen bromide is 
evolved. The reaction is accelerated by the addition of a little iodine. 
From the reaction mixture a small quantity of a bromine derivative 
was obtained, which crystallised in needles melting and decomposing 
at 212 — 214® Owing to tbe limited amount of material at disposal^ 
this derivative was not further investigated. 

A.fter tlie separation of the two above*doscribed compounds, a large 
amount of material remained in the mother liquors, from which 
nutliing further could be obtaineii in a pure .state by crystallisation. 
It has already becu mentioned that while acetylandrosterol absorbs 
bromine very rapidly, acetj'Ihomoaudrosterol only does so very slowly. 
It was, therefoiv, thought possible that a similar behaviour might be 
shown by the constituents of this mixture of acetyl derivatives, and 
that by taking advantage of this property some separation might be 
effected. 

Ten gram.s of the mixture were therefore <lissolved in 150 c.c. 
of chloroform, and a dilute solution of bromine in the same solvent 
cautiously added. It wa.s foiind that 1*7 grams of the halogen were 
rapidly absorbed, where.is the addition of 1 molecule of bromine would 
have required 3'6 gram.s assuming the constituents of the mixture to 
have the composition As soon as the rapid absorption of 

bromine had ceased, tlio excess of the halogen was removed and the 
solvent evaporated. A syrupy mass was thu.s obtained, which was 
dissolved in acetic add, when, on standing, a small quantity (0*5 
gram) of monobroinoacetylandrosterol separated. 

Tbe luaterial remaining in the acetic acid motlicr liquor wjis 
precipitated by water, and di.ssolved in chloroform. To this solution 
5 grams of bromine were ailded and the mixture kept for twenty-four 
hours, when copious fumes of hydrogen bromide were evolved. At 
the end of this time the excess of bromine was lemoveJ and the 
solvent evaporated. A syrupy mass w’as thus obtained, which wsts 
'lissolved iu a small quantity of hot ethyl aceUte, and allowed to stand 
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for some time, when a suhstanee separated in glistening plates. This 
was purified by recrystallisation from a mixture of chloroform and 
ether, when it formed handsome plates, melting at 266 — 268°, and 
amounted to 2 grams : 

0*1425 gave 0'3681 COg and 0*1210 C>='70*4 j H = 9*4. 

0*1382 ,, 0 0475 AgBr. Br = 14-6. 

C, 2 H 5 iOoBr requires C = 70*2 ; H = 9*3 ; Er = 14*6 per cent. 

This bromine derivative differs from both of the two monobromo- 
acctyl derivatives described above, and therefore must be derived 
from a substance other than androsterol or homoandrosterol, In the 
hope of obtaining the parent substance, attempts were made to replace 
the bromine by h 3 *drogen, but these were unsuccessful. 

[t has already been mentioned tiiut from the unsaponifiable material 
: obtained from the petroleum extract of the resin (A) only 235 grams 
of crystalline products could he obtained. The remaining material 
(215 grams) forme J a light-coloured, resinous mass, from which nothing 
definite could be separated, either by solvents or by fractional dis- 
tillation under diminished pressure. A quantity (50 grams) of the 
material was acetylated, when it yielded 25 grams of a mixture 
of acetyl derivatives similar to that previously described. 

I’lentijicatioii of the Fiitiy *lcicZs. 

The alkaline, aqueous solution of potassium salts from which the 
unsaponifiable materid had been removed by filtration, as above 
described, was allowed to stand for some days, when a small quantity 
of a sparingly soluble potassium salt separated. This yielded an acid 
which melted at 72 — 74^ .and appe.ared to consist chiefly of arachidic 
acid. The clear alkaline filtrate from wliich the sparingly soluble 
potassium salt had been remove 1 yielded notlnng on extraction with 
ether. It was thereforo acidified and again extracted with ether, 
when a quantity (60 grams) of fatty acid.s was obtained. The latter, 
when distilled under diminished pressure, passed over between 240^ 
and 260°/25 mm. as a viscid, oily liquid which solidified on cooling. 

As these acids distilled within the same range of temperature 
as those previously obtained, which exi.sted in the rhizome in the free 
fitate, equal parts of • ach portion wore mixed for their examination. 

A determination of the iodine value of this mixture gave the 
following result : 

0*4807 absorbed 0*3770 iodine. Iodine value = 78*4. 

Twenty grams of the mixed acids were converted into their lead 
Balts, and the latter digested with ether, when a portion was dissolved. 
Both the soluble and insoluble portions were decomposed by hydro- 
chloric acid, and the regenerated fatty acids purified by distillation 
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iirnisr diminished pressure. The soluble portion of the lead salts 
yielded 11 grams of liquid acids, whilst the insoluble portion gave 
g grams of solid acids. ^ 

The Liquid Acids , — These acids, when distilled under diminished 
pressure, passed over between 215° and 225°/15 mm. ■ 

*A determination of the iodine value gave the following result : 

0 4250 absorbed 0'6162 iodine. Iodine value = 145. 

This indicated that the liquid acids consisted of a mixture of oleic 
acid and an acid of a higher degree of unsaturation. 

In order to obtain more definite information respecting the com- 
position of the above mixture, a quantity of it was oxidised with 
potassium permanganate according to the method described by 
Lewkowitsch {fiheniical Technology and Analysis of Oils, Fats, and 
Waxes, 1904, Vol. I, 360). This resulted in the formation of approxi-; 
mately equal quantities of dihydroxystearic acid (m. p. 125 — 127°) 
and tetrahydroxystearie acid (m. p. 157—160°), and, with considera- 
tion of the iodine value, it would thus appear that the liquid acids 
consisted of a mixture of oleic and linolic acids in about equal 
proportions. 

I'he Solid Acids . — These acids were fractionally crystallised from 
glacial acetic acid, but no separation was effected, since all the 
fractions melted at about 65 — 62°. The analysis of these acids and of 
their silver salts indicated that the mi.xtiire consisted principally of 
palmitic and stearic acids, together with a small amount of some acid 
of liigher carbon content. 


Ether, Cklotojorm, Ethyl Acetate, and Alcohol Extracts of Oie Eesin{K). 

These extracts n mounted to 40, 14, 11, and 30 grams respectively. 
The retuainder of the original resin (45 grams) ba<l undergone change 
and become insoluble. AH the extracts were dark browm resins, and 
vith the exception of a small quantity (7 grams) of acetovanillone and 
a trace of ipuranol, nothing detinile could be isolated from them. The 
ethyl acetate extract appeared to cont.ain some ghicosidic material, as 
00 acid hydrolysis it yielded a kuihII quantity of sugar. 


Examination of the Resin (B). 

This was a dark brown powder ami amounted to 110 grams. It was 
mixed with purified sawdust, aorl the mixture succe.'ssively extracted 
in a feoxhlet apparatus with ether, chloroform, ethyl acetate, and 

alcohol. 

The ether and chloroform extracts together amounted to 7 grams, 
and consisted of almost pure acetovanillone. 
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The ethyl acetate and alcohol extracts amounted to 10 and 80 grams 
respectively, and consisted only of resinous material. 

Examination of the Aqueous Liquid (C). 

Isolation of Acetovanillone. 

The aqueous liquid ((7), which amounted to about 15 litres, was 
repeatedly extracted with ether, and the combined ethereal extracts, 
after drying over anhydrous sodium sulphate, evaporated on the water- 
bath to a small volume. On keeping, about 45 grams of a substance 
were deposited in fine prisms. This substance was collected on a filter, 
washed with a little ether, and recrystallised from ethyl acetate, 
when it separated in colourless prisms melting at 112 — 114°. 

' The ethereal filtrate and washings were united, diluted with ether 
to about 300 c.c., and the solution shaken with successive portions of 
an aqueous solution of ammonium carbonate. The alkaline liquids 
thus obtained yielded, on acidifying, a viscid acid liquid, from which 
nothing definite could be isolated. 

The ethereal liquid was then shaken with successive portions of a 
solution of sodium carbonate. On acidifying the alkaline extracts thus 
obtained and extracting with ether, a further quantity (15 grams) of 
the above-described crystalline substance, melting at 112 — 114° was 
obtained. This, together with the portion previously obtained, was 
recrystallised from ethyl acetate, when the melting point rose to 115^ 
The yield of pure material was about. 50 grams : 

0-1217 gave 0-2900 CO, and 0*0670 H,0. 0 = 65-0; H-6-1. 

CjHjqOj requires 0 = 65* I ; H = 6*0 per cent. 

A methoxyl determination by Perkin’s modification of Zeijel’s 
method gave the following result : 

0-1612 gave 0-2290 Agl. OMe = 18-7. 

CgHyO./OMe requires OMe = l8-6 per cent. 

This substance is thus seen to be acetovanillone (4-hydroxy-3- 
methoxyacetophenone), which was first obtained by Tiemann {Her., 
1891, 24, 2855) from another source, and has quite recently been 
shown by Finnemore (Trans., 1908, 93, 1513) to be that constituent 
of Apocynum cannabimim, Linne, which had hitherto been known ks 
“ crystalline apocynin.” 

The identity of the above-described substance with acetovanillone 
was further confirmed by the preparation of its monoacetyi derivative 
(m, p. 57°), its methyl ether (m. p. 51°), and its phenylhydiazone 
(m. p. 126°) (Nietzel, Her., 1891, 24, 2803). 

The material contained in the mother liquors from which the aceto- 
yaaill^^lll^ been separated, as above described, was distilled, when a 
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further small amount of acetovanillone was obtained, together with a 
trace of a substance, melting at about 301°, which corresponded in its 
piopertiea to dehydrodiacetovanillone (Nietzel, 1891, 24, 

iCiSS). 

The aqueous liquid from which the acetovanillone had been removed 
Jjv extraction with ether was treated with a solution of basic lead 
acetate. This produced a voluminous, yellow precipitate, which was 
collected, washed, and then suspended in water and decomposed by 
hydrogen sulphide. On filtering the mixture, a liquid was obtained 
which gave a bluish-black coloration with ferric chloride and evidently 
contained a quantity of tannin. The liquid was evaporated to dryness 
under diminished pressure, when about 200 grams of a brown, 
amorphous product were obtained, from which, however, nothing 
definite could be isolated. 


holaiion of a ToxiCy Bitter Prhiciple, Apocynanimnny Cj4H|g0g,H20, 

The filtrate from the above-mentioned basic lead acetate precipitate 
was treated with hydrogen sulphide for the removal of the excess of 
lead, and the filtered liquid concentrated under diminished pressure to 
a volume of 4'5 litres. The syrupy liquid thus obtained was kept for 
about four weeks, during which time a crystalline substance slowly 
separated. This substance was collected, washed with cold water, and 
dried in the air, when it amounted to 12 grams. It was purified by 
crystallisation from dilute alcohol, when it formed handsome, colourless 
prisms melting and decomposing at .about 170 — llo\ 

The air-dried substiuce was analysed : 

0‘1324 gave 0'3175 OO.^ and O OOGo H.,0. C = G5'4; H = S‘l. 

1‘2010 of thd air-dried substance, on drying in a vacuum, lost 
0'0205 H^O. HgO— ] ’7 per cent. 

The substance after drying in a vacuum was analysed : 

0 1390 gave 0-3390 CO. and 0-1020 H.O. C = fi6-5; n'-8-l. 

After recrystallisation and drying in a vacuum, it was again 
analysed : 

U-] 372 gave 0-3352 CO. and 0 1005 IC.O. 0-66 0; H = 8-l. *' 

0’4020of the substance, dried in a vacuum, when heated 110—115°,' 
very slowly lost 0-0286 If.O. U^O- 7-1, 

Oi^HjgO^, H.O requires 0 = 66-7 ; H = SO ; H^O = 71 percent. 

A determination of the molecular weight of the substance, dried in 
a vacuum, was kindly conducted by Mr. A. J. Ewins, B.So, according 
to Barger's microscopic method (Tr.ans., 1904, 85, 286), and gave the 
following result : 
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01100 in 2'41 pyridine was between 0'18 and 019 mol. beuzil in 

pyridine, hence M.W. 254 — 240. 

requires M.W. = 252. 

It is evident that this substance possesses the formula and 

that it crystallises with one molecule of water, the small additional 
amount of water contained in the air-dried substance being doubtless 
occluded moisture. As it does not agree in its properties with any 
substance of the above formula which has hitherto been described, it 
is proposed to designate it Apoeynamariu, with reference to the 
generic name of the plant from which it has been obtained, and the 
fact that it possesses an extremely bitter taste. 

If to a solution of apocynaraarin in acetic anhydride a few drops of 
concentrateci sulphuric acid are added, a red colour is produced, which 
rapidly changes, first to blue and then to green, the green solution 
showing a fine feddish-bronze fluorescence. 

On dehydrating apocynamarin by he.ating it at 115°, the water is 
only very slowly eliminated, the substance at the same time undergoing 
some further change, becoming brown and amorphous. The water of 
cry.stallisation may, however, be removed by prolonged boiling with 
chloroform, when the substance slowly dissolves. On evaporating the 
solvent a syrup, consisting of anhydrous apocynamarin, is obtained, 
and on treating this with water it at once crystallises, regenerating 
the original substance. 

Apocynamarin is a neutral substance, but is changed by prolonged 
boiling with acids or alkalis. It contains no methoxyl group, and 
attempts to prepare an acetyl derivative resulted only in the formation 
of a syrup. Apocynamarin combines willi phenylhydrazine, hut the 
' resulting hydrazone was amorphous and could not be obtained pure. 
It contained 5 (5 per cent, of nitrogen, whereas theory requires 8'5 per 
cenj. It appears, therefore, that apocynamarin contains a carbonyl 
group, and may be an aldehyde, since it readily reduces ammoniacal 
silver nitrate and alkaline potassium permanganate solutions. 

Isolation of a Xe,w O'luconJe, Androsin, 

CH3-CO-Coll3(0-CH3)-0-C5Hii05,2H20 

(Aeetovanillone Glucoside). 

J'he aqueous liquid from which the apocy'namarin had been removed 
^by filtration, as above described, was concentrated to the volume of 2 
litres and kept for some weeks, but nothing further separated from it. 
The concentrated liquid, which formed a viscid syrup, contained a con- 
siderable quantity of sugar, as it readily reduced Fehling’s solution, 
and yielded if-phenylglucosazone, molting at 208 — 210°. 

E^One-eighth of the total liquid was diluted with water to 1 litre, and 
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thou shaken with successive portions of chloroform in order to remove 
any possible traces of acetovanillone. About 50 grams of concentrated 
sulphuric acid, diluted with an equal weight of water, were sub- 
sequently added, and the solution boiled for three hours. The contents 
of the flas^ which consisted of a dark brown aqueous liquid and a 
quantity of resinous material, were allowed to cool, and then filtered. 
The clear, aqueous filtrate yielded on extraction with chloroform 1-5 
grams of acetovanillone. It thus appears probable that the glucoside 
of acetovanillone was present in the original aqueous liquid and in 
considerable quantity, as the amount of acetovanillone liberated by 
hydrolysis corresponded to about 24 grams of its glucoside in the total 
aqueous liquid. 

With the object of isolating the glucoside, 1 litre of the above- 
described aqueous liquid was mixed with 3 litres of alcohol, and 
allowed to stand for twelve hours at 0“ The clear alcoholic liquid 
was then decanted from the syrup which had separated, and the latter 
again extracted with alcohol iu a similar manner. The combined 
alcoholic extracts were evaporated to about 2 litres, when a further 
quantity of syrup separated, from which the .supernatant liquid was 
decanted. The syrup was repeatedly extracted with small quantities 
of absolute alcohol, and the combined alcoholic liquids were evapor- 
ated. From the resulting alcoholic extract, after a prolonged process 
of extraction, a quantity of a syrup was eventually obtained which 
was entirely soluble in ethyl acetate containing a little alcohol. This 
syrup was dissolved in water, and the solution repeatedly extracted 
with chloroform, after which it w.as extracted twice with cold amyl 
alcohol. The aqueous liquid was concentrated as far as possible under 
diminished pressure, the residue dried, and then extracted many times 
witli small quantities of dry, boiling ethyl acetate. The product 
removed by the latter solvent was dissolved in a small quantit^[|f: 
alcohol, when the solution, after some days, depo.sited a crystalline sub- 
stance. This was collected and w.ashed with .alcohol, after which it 
was crystallised, first from 70 per cent, alcohol and finally from water, 
hy this means about 1 gram of a sub.st.auce w.as obtained in long, 
colourless needles, melting at 218 — 220° : 

01039 , heated at 1 15 ’, lost 0-2100 H„0. I1..0 = lO'l. 

CijH 2 d 03 , 2 Ho 0 requires Hp = 9-9 per cent. 

0 0980 of anhydrous substance gave 0-1969 COj and 0 0560 H,,0. 

C = 54-8; H = 6-3. 

CiiHjoOj requires C = 54-9 ; U = 6-l per cent. 

Half a gram of the substance wa.s boiled for two hours with 5 per 
tent, aqueous sulphuric acid, when, on extrsmting the solution with 
ckloroform, acetovanillone was obtained. The aqueous liquid, after 
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being deprived of sulphuric acid and concentrated, yielded, on treat- 
ment with phenylhydrazine, d-phenylglucosazone, melting at 
i208— 210°. 

It is evident that the above-described substance is the glucoside of 
acetovanillone, and, being a new compound, it is proposed te designate 
it androaiH. 

Androsin is readily soluble in hot water or hot dilute alcohol, hut 
sparingly soluble in cold water or in absolute alcohol. It is a 
/3-glucoside, since it is hydrolysed by emulsin. 

When andro.sin is heated with acetic anhydride, it yields an acetyl 
derivative, which cry.stallises from absolute alcohol in colourless 
needles melting at 154°. 

Physiological Tests. 

The physiological action of a number of the products obtained 
in the course of this investigation was kindly determined by Dr, 
H. H. Dale, Director of the Wellcome Physiological Research 
Laboratories. 

The only active products obtained from resin (J) were the etjiyl 
acetate au'd alcohol extracts, and these, when administered per os to 
dogs in doses of 0'5 gram, caused death, preceded by vomiting. The 
ethyl acetate aud alcohol extracts of the resin (B) had only an emetic 
action. Acetovanillone, when injected intravenously into a cat, pro- 
duced a small and very evanescent rise of blood pressure, whilst its 
glucoside, androsin, had no definite effect. One decigram of apocyna- 
marin, when administered per os to a dog, had a powerful emetic action 
and no after effects. When, however, 10 milligrams of this substance 
were injected intravenously into a cat, a very large increase of blood 
pressure occurred, soon terminated by heart failure. Apocynamarin, 
when injected into the circulatory system, has also a pronounced 
dJSiretic action. The a<]ueous liquid from which the apocynamarin had 
been obtained produced some effects similar to those caused by the 
latter compound. 

The conclusion, therefore, seems warranted that the emetic, diuretic, 
and cardiac tonic actions for which apocynum has been employed in 
therapeutics are all attributable to apocynamarin. It is probable, 
however, that th, toxic action of the products obtained from re.sm (i) 
is due to another active principle. The physiological action of 
-apocynamarin is being further investigated by Dr. H. H. Dale. 

Summary. 

The results of this investigation may be summarised as follows : 

The material employed was the air-dried rhizome of Apocynum 
.androsaenii folium, Linnc. An alcoholic extract of the rhizome, when 
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distilled with steam, yielded a small amount of an essential oil, 
together with some aoetovanillone. *The essential oil, deprived of acidic 
substances, distilled between 130° and 250°, and possessed a strong, 
persistent odour. Ahe non-volatile constituents of the rhizome, as 
obtained after treating the alcoholic extract with steam, consisted of 
a brown resin (A) insoluble in either hot or coltl water; a brown 
resin (H) readily soluble in the hot aqiieov.s liquid, but which was 
slowly depo.sited on standing ; and material which remained dissolved 
in the cold aqueous liquid. The brown re.sin (A), amounting to about 
5'3 per cent, of the weight of the rhizome, yielded small quantities of 
ipurauol, C23HqgO„(OIl).^ (m. p. 285 — 290°), .and acctovanillone, 
palmitic, stearic, oleic, and linolic acids, and a large qu.antity of 
uiis.aponifiable material. From the latter, two new alcohol.?, androsterol, 
('30*^49'*^^^ (“’• P- — 210°), and homoandronterol, O.^lf^j-Oli (m. p. 

l!)2')i were obtained, whilst the presence of a third alcohol, apparently 
isomeric with andro.stcrol, w;is provc.i by the isolation of its bromo^ 
aat;/ derivative (m. p. 265 — 268’). Androsterol yicdds an aceti/l 
derivative (ra. p. 212 — 214 ) and a inonohromoacctyl derivative (in. p. 
226 .-30 ). AcslylhoYiioaiidcostci'ol melts at 236 . 'The brown rosin 
[H], amounting to 0'58 per cent, of tiio weight of the rhizome, yielded 
a farther sm.all quantity of aceiovanillono. 'J'lie portion of the alcohol 
extract of the rhizome which was solulde in cold water, and from 
which the above-described rc.sin.s li.ad been removed, contained large 
amounts of sugar and tannin, it yielded a qii.intify of acetovanillone 
(m. p. 115°), which was also present in the form of its gluco.side, 
andmin, CH3'C0'C,dl3(0-Cll3)'0-C,A£,,05,21TA.) (m. p. 218—220°), 

and a new substance, aj/oci/naiMirin, A;j,I 1|30.„U.,0 (m, p. 170 175°), 

wliichposscs.sos an inten.sely bitter taste, i.s highly toxic, and represents 
the chief active constituent of the rhizome. 


Ad'feninni. 

SmciUhe above jn^j-cr was wn'Uen. a preliininiiiy iiole by Horace 
iiiiijciiici-e (rroc., UfOi), 25, 77) liaa aupcaroil. in which lie I’ecarils the 
isolation of an active princiiile from tlie root (rlii/.ome) of Apoa/nuin 
camialinum. This substance he propo>e3 to designate “ cynotoxin," 
and assigns to it the formula The properties attributed by 

finnemore to “cynotoxin” are practically the eamo as those of 
^pocynamarin, the composition of which agrees with the empirical 
foiicula Tn this connexion it is significant that 

^pocjnamarin, when air-dried, yields results on analysis which are in 
acraidance with the formula assigned by Finnemore to “cynotoxin.” 
t has been ahowDj however, that air-dried apocynamarin contains, not 
y i«atcr of crystallisation, but also some occluded water, the latter 
VOL. XCV. o p 
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being lost on drying in a vacuum. It therefore seems probable that 
the active principle of Apocynv^. eannahinum is identical with 
apocynamarin. 

With consideration of the formula assigned by Finnemore (loc. cit.) 
to the active principle of Apccynum eannahinum, and his conclusion 
that “it is a dilactone, either of Kiliani’s digitic acid, Cg^HgaOg (Ber., 
1891, 24, 339), or of a closely related isomeride,” the present author 
has redetermined the molecular weight of apocynamarin, 

The substance, after drying at 115*^ until constant in weight, gave 
the following result : 

0‘3420 in 25*00 nitrobenzene gave A* '-0*192° M.W. — 493. 

As, however, apocynamarin when dried at 115° suffers some 
decomposition, the molecular weight was also determined by the 
cryoscopic method in acetic acid solution, first with the hydrated 
substance, and then with anhydrous material, as obtained after 
removing the water of crystallisation by means of chloroform, the last 
traces of the latter having been expelled by anhydrous acetic 
acid : 

0’5305 of hydrated substance in 24*65 acetic acid gave A* - 0*307^. 

M.W. = 268. 

0*4990 of anhydrous substance in 21*50 acetic acid gave - G IST'*’ 

M.W. = 473. 

Ci^lfiyOgjH^O requires ]^[.W. = 252. 

CAO, „ M.W.«468. 

Apocynamarin, when dehydrated by boiling with chloroform, does 
not appear to suffer any change other tluin the loss of water of 
crystallisation, as the material thus obtained is instantly converted 
into the crystalliiie hydmted substance when brought in contact with 
w^ter. It would therefore appear probable that the values given by 
the anhydrous substance indicate the coricct mulucular vveight of the 
compound, and that the lower ligm*o yielded by the hydrated compound 
is due to the water of crystallisation. 

Dr, G. Barger has kijully conducted two determinations of the 
molecular weight with the hydrated substance by his microscopic 
method, which gave the following results, and therefore support the 
above view. 

(1) 0*0933 in 0*887 acetic acid at 80° was between 0*225 and 

0*250 mol, 

(2) 0*1072 in 1*914 alcohol was between 0*111 and 0*147 mol. 

(1) Mean M.W. = 442. (2) Mean M.\V. = 441. 

The correct formula for apocynamarin would thus appear to be 
,C 23 Hgg 0 g, 2 H 20 , that is, double the formula assigned to it in the 
preceding part of this paper. The lower value obtained for the 
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substance in pyridine eointion, which indicated its formula to be 
0 |iH, 503 ,H„ 0 , cannot as yet be explained. * 

The result obtained by the analysis of the phenylhydrazorie of 
apooynamarm (p. 746) is also in agreement with the double formula, 
since this compound was found to contain N = 5-6, and C HON 
lefiuires N = 6'0 per cent. <2 5 2 

In view of the above facts it is, therefore, possible that apo- 
rynaraarm is the dilactone of Kili.ani’s oxydigitogenic acid, 

[toe. eit,), or of an isomeride. » <o s 

In conclusion, the author wishe.s to express his thanks to Dr F B 
Power for suggesting this research, and for advice and assistance given 
throughout the cour.se of the work. « 

The Weii.co.me Cfiemical Kf..'ckai;cu I..aboi;,viouie.v, 

Lonhux, J-J.C. 


LA.XX\ I. CyrysfaJiiiii^ lilciwlnini PoivfleVt 

By Kennkuy JosEim Pkevito Oino.v and Wii.lia.m Jacob Jo.nes. 
The coicstitutioii of bio, aching powder has been a subject of coutrover.sy 
•iiice Odiing (1861) lirst suggested the graphic formula for 

.lie bleaching compound present in bleaching powder. This formula was 
opposed to account for the following properties of the powder : bleach- 
;ng powder doe.s not dehqiicsco ; carbon dioxide causc.s the expulsion of 
Jie uiajor part of the active chlorine (SS per cent, in most favoftr- 
ible circumstances). Lunge, .as Ihe result of exhaustive re.searchea 
Lunge and Schappi, /Wy(. Journ., ISdl, 237, 63; compare Lunge 
iisis-Liduslrts, Vol. HI, p. 366, el. seq.), lent the great weight of his 
uithonty m favour of Odling’.s formiil.i. But in reply to Kraut’s 
aiticism {Annalen, 1883, 214, .354) that tl.e non-deliquescent 
'iiractcr of bleaching powder only indicated a "double s,alt ” of 
acium chloride and calcium liypochlorile. analogous to the non- 
lelicpiescent double salt of calcium chloride and calcium acetate, 
CaClj,Ca((LC’-Cll3)3,5ir20, 

bongij states (Lunge and Naef, Annalen, 1883, 219, 130) that the 
wmolffi and CaCL,Ca(C10)j have quite the same meaning, 

■fie former merely represents the simplest composition of the bleaoh- 


3 c 2 
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Attempts to come to a decision between these two formula by 
extraotieg one or other of the salts from' the solid by solvents which 

would not decompose the compound Ca<^pj, that is, by solvents 

other than water, have' recently been made by von Tiesenholt (J. 
pr C/usm., 1901. [ii], 65, 512). He extracted the hypochlorite by a 
mixture of alcohol and chloroform, but inasmuch as the solvent reacts 
with, and does not merely dissolve one constituent, the hypochlorite, 
little weight can he placed on this experiment. 

Light has recently been thrown on tho second property of bleaching 
powder, tho expulsion of chlorine by carbon dioxide, from several 
sides, ’von Tiesenholt (loc. cit.) showed that chlorine is expelled from 
an artificial bleaching powder, prepared by mixing calcium chloride 
and calcium hypochlorite, tho latter being obtained by passing 
chlorine monoxide over dry calcium hydroxide, Later (J. pi-. Ohem., 
1906, [ii], 73, 301), he observed that chlorine was evolved from moist 
mixtures of solid chlorides and hypochlorites at temperatures from 40° 
to 100°. These reactions indicate that hypochlorous acid (hydro- 
lytically dissociated or expelled from its salts by carbon dioxide) 
attacks chlorides, yielding chlorine and the free base or the carbonate ; 


MCI + HCIO - MOH + Cl,. 

Moreover, the researches of Foerstev (/. pr, diein., 1899, [ii], 69, 
244 ; i6rd., 1901, [ii], 63, 141) on the incchanism of the transforma- 
tion ’of hypochlorites, etc., into chlorates and chlorides have shown the 
existence of a direct action of hypochlorous acid on chlorides m which 
chlorine is evolved : NaCI -f- 6HC10 = NaClOj 4- -t- SClg. 

Between the decomposition of bleaching powder and the reaction 
studied by Foerster there is a resemblance in that the formation of 
chlorate accompauies the evolution of chloriiio. 

In the face of those facts the evolution of chlorine from bleaching 
powder under treatment with carbon dioxide can scarcely be urged 

•Cl 


as evidence of the presence of tlie molecule Ca<C 


The constant presence of caleiiiin hydroxide in bleaching powder has 
led many authorities to maintain that this substance is a neces.sai} 
constituent of the compound. In recent times, Ditz {Zeitach. anyew. 
Ghem., 1901, 14, 3, 25, 49, 105; 1902, 15, 749) has made an 
elaborate study of the bleaching powder formed at different tempera- 
tures and with increasing quantities of water added to the calciiiin 
hydroxide. He infers that bleaching powder is a mixture of two 

compounds, compound A, CaO,Ca<)[Q(j]in20 [which provides 30 9 


per cent, active cblorioe, ami may be written 

2Ca(0H)2,CaCJ2,Ca(001) » 
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<01 


(Cl'Ca-0'Ca-Cl),(CIO'Ca-0'Ca'OCl),2HjO, , or 

' V.. -uv.;!- 

a compound Ca<^^,.H,0, which provides 48-9 per cent. 

of active chlorine. These two compounds are distinguished among 
other things by their behaviour when heated. Compound A is 
produced at -10°; at higher temperatures compound B appears. 
Finally, Ditz obtained a bleaching powder yielding 4874 per cent, of 
active chlorine, that id, compound ff nearly pure 
von Tiesenholt (foe. oil.) and Winteler C/icm., 1902 

15, 773), on reviewing the evidence accumulated by themselves and 
others, agree in the opinion that ordinary bleaching powder is a very 
complex material and eonUins basic chlorides and hypochlorites 
Thus the first phase of the reaction of chlorine and calcium 
hydroxide would lead to the formation of a complex, 

Oasr-OH 

^ ^CT ’•^'‘<001’ 

a material of the same composition ,as Ditz’s first compound (A) In 
higlily chlorinated bleaching powders these basic salts are partly 
converted into normal salts. In von Tiesenholfs opinion the pro- 
pw ties of bleaching powder, wheu compared with those of mixtures 
of chlorides and hypochlorites of metals other than c.aicium, necessitate 
the conclusion that bleaching powder contains a compound of calcium 
chloride and hypochlorite, either a double salt, CaCl.„0a(C10)j (or 

The 


the basic salts), or a compound of tho stnicture 


formation of this complex is a property of these pnrticul.ar salts; it is 
not produced by chlorides and hypochlorites of other metals, and. 
ho, ice arises the peculiar suitability of calcium hydroxide (apart from 
Its low solubility) for yieldiug a stable bleaching powder 


Lp to the present no crystalline bleaching powder has been described 
altliougli the fact that an a,, neons .solution of bleaching powder yields 
a e'y.stalhne soparalion ou cooling has long been known. Kingzett 
rans., 187li, 28, 404) obtained crystals, on the one hand by cooling 
, on the other, by ev.aporating in a vacuum over sulphuric acid 
eonoen rated extract of the pow.ler. Jlis analysis of one .specimen 
epared by evaporation) led to his describing them as caleinm hypo- 

iwrt preparations, however, he was not 

tetoobUin specimenswhich gave verysatisfactoryanalytical numbers. 
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Our experiments started in the chanoe separation of large, prismatic 
crystals from a concentrated solution of bleaching powder which had 
been left for some weeks in a dark cupboard in the autumn. The 
solution could not have been exposed at any time to ,a lower tempera, 
ture than 8°, and must have generally been at about 12®. These 
crystals had grown each separately from the walls of the bottle, and 
could thus be easily isolated from the mother liquor. 

Projitfties . — The crystals (in all about 0*9 gram) were in the fonn 
of long '(0*5 to 1’2 cm.), colourless prisms, with a lustre equal to thiit 
of lead chloride. With water they disintegrated, the solution beinjr 
alkaline, and containing both chloride ntid hypochlorite j the residue 
which was of low solubility, was mainly calcium hydroxide, but 
contained also both chloride and hypochlorito. The crystals behave, 
in fact, to water very much in the same manner as ordinary bleaebiuo- 
powder. Tliis reaction with water excluded the possibility of washing 
the crystals with water or an aqueous salt solution (procedures which 
were adopted by Kingzett and Wiuteler). 

They were kept for several weeks in an atmosphere free from 
carbon dioxide without material change, although their lustre 
gradually disappeared ; the yield iu active chlorine had not, however, 
undergone any perceptible alteration. 

The crystals did not deliquesce in the air, but after several days' 
exposure it was found that calcium carbonate had been formed, anil 
the hypochlorite had mostly disappeared, chloride and chlorate taking 
its place. The material was now delhjuescent, again closely resembling 
bleaching powder. On heating at 100^ the crystals attained constant 
weight after three-quarters of an hour. Althougli they had lost U7‘5 
^er cent, of their weight, it was found that there was no diminution 
of the proportion of active chlorine. 

Owing to the smalt quantity of material, the analyses had to be 
carried out on unusually small weights. Estimations were made of 
the water (lost at 100'*), calcium, total chlorine, active chlorine, and 
alkalinity, that is, calcium oxide either as basic salt or as hydroxide; 
the latter was estimated by di.s.so!ving tho crystals in excess of standard 
hydrochloric acid removing the clilorinc by aspiration, and then 
titrating tho acid not noulralised. The <lofi<*iency, failing evidence of 
the presence of either carbonate or chlorate, was taken to be water 
combined as calcium hydroxide : 

OT 163 set free iodine equivalent to 5T5 c.c. iV/10 I. Active chlorine 

= 15-66. 

0-0643 lust 0-0241 at 100” If., 0-37-48. 

0'1475, after reduction with arsenite, gave 0‘0942 AgCl. Cl - 1 5 ‘J25. 
0*0360 gave 0 0389 CaO. 38-94. 
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0'0993 neutralised 14-17 17/10 HCil and 4-25 c.c. 17/10 NajS^O,; 

hence CaO neutralised 9-92 c.c. 17/10 SCI. CaO = 28-0. * ’ 

From these numbers: OaCi,,^ 12-66, Ca(C10)2 = 16-82, CaO-28-00 
H3O = 37-48, HjO as Ca(Oir)2 = 6-04 per cent. 

These figures lead to a somewhat complicated formula, on the 
exactness of which too much stress cannot be laid, namely : 
2CaCl2,2Ca(C10)2,9GaO,[5H20]2,37Il20 or, preferably, 

2(Cl-Ca-0-Ca-Cl),2(OCl-Ca-O-Ca-OCl),5Ca(OH)2,37HjO, 
which requires: CaCl 2 = 12-55, Ca(C10)2 = 1617, CaO 28-54,- H.O 
r=37'65, HgO £Ls Ca(OH)g = 5'09 per cent. 

Since calcium hydroxide has a very low solubility in water, it is 
obvious that no great amount of a compound with such a large pro- 
portion of calcium oxide could be obtained from a solution of bleaching 
powder. A comparison of the composition of the separation with 
that of the solution brings out a striking contrast. The bleaching 
powder from which the solution was prepared contained 31-16 per 
cent, of active chlorine ; the molecular ratio CaCl, : Ca(C10)j was 
1-396: 1. The solution was prepared by extracting the powder for 
,«ever.al days with cold water, and contained CaCi, = 96-71, Ca(ClO) = 
/0-15, €0(0103)2“ 2-74, Ca{OH)_, = l-7 grams per litre.* The 
solution contained 69-65 grams of active chlorine per litre, and its 
de_nsity was 1-140 at 7-777-70. The ratio CaC'l, : Ca(CaO)2 
1-77 : 1, but the solution was f.u- from being saturated with respect to 
ciilcium chloride. 

Cooling the mother liquor to -5° camsed the separ.ation of a small 
amount of white, featliei-y, lustrous crystals, which, owing to their 
form and nature, could only be very imperfectly separated from the 
mother liquor, and hence but approximately analysed. Both in 
gener.il characters and composition they resembled the large crystals. 
The calcium chloride and hypochlorite were in the molecular ratio 1 : 1, 
bat the calcium hydroxide conies out somewhat loss. ' 

Solutions of bleaching pow der of other concentrations were examined. 
Spoutaueous crystallisation at the ordinary temperature wa.s not 
again observed. A very highly eoiR-enlrated solution of bleaching 
powder (CaCl2 = 141-6, €1.(010), = 90-97, Ca(OU)..= l-4 grams per 
litre), in which the ratio O.aOl, : 0.-i(C10)., = 2 004 : 1, yielded only at 
1S‘ crystals simultaneously with ice. The crystals (0-7 gram 
wparating from 1 liti-o of solution) re.sembled in all respects, except 
lorm, those described in the foregoing, the ratio CaCl, ; Ca(C10)2 

Lunge {Soila-Iiidii.itri,-) gives a typical cwiii«sition of a solution of bleachma 
F w-i...-, m which he lin.ls Ca(Oll),.=4-2) gia.iis pi-r litre, that is, the solution - 
dins fi quantity of calcium hydroxiile which is more than twice that present iu 
mated solution of the ba.se. Moody and Leyson (Trails., 190S, 93, 1767) find 
litre of water dissolves 1 '643 grams of calcium hydroxide at 15“. 
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being still 1 ; 1, in spite of the higher proportion and concentration 
of calcSiln chloride in* the solution. The proportion of calcium 
hydroxide had still further fallen. 

The description of the crystals obtained by Kingzett and Winteler 
leaves little doubt that the latter in any case was dealing with a 
similar material. He isolated it only as fine feathery needles, and 
records no .analyses ; he washed it with concentrated calcium chloride, 
which he states removed hypochlorite and left an insoluble material. 
This he took to be calcium oxychloride, and hence concluded that the 
original separation con.si.sted of that substance. "Moreover, ho con- 
cluded that Kingzefct’s material was of the same nature, a conchi.'.ion 
which appears to have been accepted by many chemists. 

The material which Kingzett obtained on cooling the solution was 
probably of the same nature as ours ; lie did not examine it minutely, 
but there can be no doubt that the crystals which he obtained by 
evaporation and analysed were of a different nature. He believed 
that they were a hydrated calcium hypochlorite. 


To satisfy ourselves on this point, we have tried the concentration 
of solutions of bleaching powder : (1) by distillation under reduced 
pressure, and (II) by evaporation over sulphuric nciil and potaf^iiuni 
hydroxide (Kingzett's method). 

"When the concentration liad proceeded until the sobitiou was about 
4^^^ (active chloriDe= M2 grams per Hire), a crystalline powder began 
to separate. These crystals, which were characteristically soft and 
soapy when pressed on porous plate, aro very different from the 
material obtained by cooling tbo more dilute solutions of ble.aohin-; 
po\vder. They had a .strong odour of hypochlorous acid, and when 
warmed gave off water and chlorine. They were readily and com- 
pletely soluble in water. At 100" they came to constant weight in 
thirty minutes, but had lo.st chlorine (or hypochlorous acid) besides 
water. Keveitbelcss, the percentage of active chlorine in the dry 
material wa.s 71-74, whilst if the lo.^s on heating had been only due to 
water, it would have been 78 8. U-jhydration ovor .sulphuric acid and 
potassium hydro-xi le was very slow, and was jtLso accompanied by a 
similar loss of active chlorine. The anhydrous material was not 
markedly hygroscopic. Analyses were made of the hypochlorite, 


chloride, calcium, and alkalinity, and indicate that the substance is 
mainly a hydrated calcium hypochlorite (Ca(( ’lU)., ^ o8'35, H 2 O — 28 (id, 
and Ca(OH).>=9 Gl per cent.). The ratio Cn(Ci0).2:H20 was 1:4, 
but we find calcium hydroxide present, the r.atio C’a(OH) 2 : Ca(C4()).> 


being 1 : 3, and hence either the substance is a basic salt or, more 


probably, is mixed with u basic salt. 

The material is obviously identical with that described by Kiug/ett, 
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and correctly believed by him to be, a hydi^ted calcium hypochlorite, 
(ja(C10)3,4H20, Recently, the Chemische Fabrik, GriesheiuJ^lektron 
(D.K.-P. 1906, No. 188524, Ch&m. Zeniv., 1907, ii, 1950 ; D.R.-P. 1907, 
1 ^ 0 . 196896, Chem. Zenlr., 1908, i, 1109) has obtained similar basic 
lijpochloritefl by evaporating solutions made by saturating milk of 
lime with chlorine. 

Conclusions , — The most notable feature of the crystalline separa- 
tions which we have obtained from bicacliing powder solutions of 
moderate concentrations at low temperaturos i.s the remarkable 
oonfltaucy of tbe ratio of the calcium chloride to hypochlorite. 

’I'his constancy was maintained in crystal.^ separating frotn solutions 
io which the ratio CaOo : Ca(ClO )2 was not only very diflerentr, bub 
varied ; the value of the ratio was not afTocte<l by the temperature at 
which the separation took place. On tlie other hand, the proportion of 
calciuru hydroxide and water i.s without doubt variable, even when 
full regard is had to the uncertainty of the analytical numbers. Since 
the yield of the crystals is obviou.sly limited by the low solubility^ of 
the calcium hydroxide, the chloride and hypochlorite aro probably in 
the form of basic salts. 

On tho other hand, from solution.s which are saturated with respect 
to the liypochlorite, tins suit, and not tho compound, separates alone, 
lit least at temperatures above 0\ 

This constancy of tlie proportion in which tho two .salts are found 
points, in our opinion, to the existence of a coinponnd of calcium 
liypoclilorite and chloride, and prolialdy also of tlieir basic salts. 
This compound of tho basic .‘■alts would be itlentical witli Dit^’s sub* 
(.fl) wiiieli is obtainc«l from calcium hydroxide at - 10'^, 
20a(<)H),.0a(:l..,Ca(0(;i),. 

Ficim tho variability of tlie calcium hydroxide in tiio crystals, we 
iiit'or that the association of the base witli tho compound is of the 
iiiUiiie of an i.<omor|dious mixture. The alternative hypothesis, that 
We are dealing witli a series of dilTereut basic salts, .'■eems scarcely 
probiihle in the liglit of the constancy of (ho ratio of chloride to 
lypcchloritc. 

The nature of those crystallino compounds is entiiely in harmony 
with, and affords strong additional evidence for, tho view, which has 
been arrived at by a study of tlio [‘rf»perties < f bleaching powdex*, that 
the powder contains a comjx)und of calcium chloriile and hypochlorite, 
.^luieover, as recent studies of bleaching p>o\v<ler have shown, this 
toiiipound consists of basic salts, except when tho bleaching powder is 
exceptionally highly chlorinated. Only in tho early stages of chlorina- 
tion should we expect to liud the caiciuin hydroxide playing the part 
"hicli we suggest it takes in tho crystalline bleacliiiig powder. 
U.vivEaBir? CoLLEuK ur Nokth Wales, 

BARaOR. 
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LXXXVII. The. Affinity Values of Certain Alkaloids. 

By Victor Hbubekt Velet. 

It is a matter of common knowledge that determinations of the 
aflSnity values of most naturally occurring alkaloids present consider- 
able experimental difficulties ; their insolubility in water, and in most 
cases the very sliglit hydrolysis of their salts at the ordinary tempera- 
ture, preclude determinations by the electric conductivity or ester 
catalysis methods, and, except in a few cases, by the methyl-orange 
method. Bredig {Zeitsch. physikal. Chem.^ 1894, 13, 289) gave certain 
results obtained by tho electric conductivity method for the hydro- 
chlorides of a few alkaloids, from which the general conclusion was 
arrived at that the velocity of their ions was of a comparatively 
low order. 

On the other hand, it is well known that the greater number of 
alkaloids are precipitated or displaced by solutions of ammonia, 
although a few are not so precipitated, but only by solutions of sodium 
hydroxide. 

To express the matter in its most general form if the funotious 
of the affinity values of an .alkaloid ho represented by tfif) and tint of 
ammonia by 4>{h), in terms of the acids, ^'(u), then in the one c.ise 
and in the other, d>'(n)<^f'<<#>'(")d'(i') i in any 
equilibrium equation (f,'{a) disappeai,s if the acid is the same in all 
cases. It is also known that some alkaloids will displace others from 
their salts, so that a classification of a general typo has been arrived at. 

In the present communication it is de.sired to give an account of 
results obtained (1) by the methyl-oiaugo method in a few cases, and 
(2) by a precipitation method, togelbcr with a few prefatory remarks 
on each. 

Methyl-orange Melhml . — Since Ibe date of my last publications 
(Trans., 1908, 93, C52, '2114, 2122; this vok, 1) Lunden (Samml. 
Chrnn.-ii. Chem lec/m. Vorlrage, 1908, 14, 32, et. sej.), alluding to my 
method in the course of a discussion on the relative accuracy of the 
methods proposeil tor the ,h‘tcrminationsof hydroly.sis .and -affinity values, 
expresses the opinion that as methyl or.ango is the sodium s.a!t of 
an amino.suiphonic acid, some of the hydrochloric acid, whether free or 
liberated by the hydrolysis of a hydrochloride, is useil up in the 
neutralisation rrf the aiiiiuo-group to form a hydrochloride. Accepting 
this view, which sets forth a possible contingency, if the proportion of 
hydroebiorie acitl tbu-s used up varies with the relative masses of acid 
and methyl-orange, there would be an error dependent on the mass of 
acid liberated by hydroly.sis, but, as a matter of fact, it is found that 
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whether the hydrolysis is 90 per cent. or. X per cent, the results 
obtained by my method are concordant with those obtained by other 
methods against which no such objection is possible. Lundcn also 
alludes to the possibility that the proportion of acid used up may he 
the cause of my result, that Arrhenius* hydrolysis formula is not 
applicable to the ultimate point (lim.)a:=l, which I have 

attributed to a possible reversal of hydrolysis at extreme dilutions. 
Until some method has been devised for the accurate determination of 
hydrolysis values when v-<l 10*, it will not be possible to decide 
between the two views, 

I desire to take this opportunity of replying to queries as to 
simple examples which are suitable for demonstrating to large classes 
of students the methyl-orange method as applied to illustrate differ- 
ences of hydrolysis and hence of affinity values. 8uch examples might 
bfi (1) o-toluidine and benzylamitio hydrochlorides, both in ^j‘Z0 
fiulution, as illustrating the effect of isomerism, and (2) the hydro- 
chlorides of glycine and its ethyl ester, both in iV/20 solution, as 
illustrating the effect of substitution of carboxylic hydrogen by a 
hydrocarbon grouping, namely, the alteration of an amphoteric 
electrolyte to a strongly basic subst.ince. Iloth these illustrations are 
quite simple, and require no tintometer ; 2 c.c. of tlie hydrochloride 
solutions can be added to 200 c.c. of a methyl-orange solution, which 
nmy be conveniently' prepared by diluting the reagent as made up for 
laboratory purposes, namcly% I : 1000, up to 1 : 100,000, The diluted 
solution is best when freshly prepared, hut tlie 1:1000 solution 
fippoar.s to remain unaltered for scvoimI month.':. 

Siiitableexample.s for individual students, working with a tintometer,* 
cau be selected from my papers, sucii as ni-phenylenediamine hydro- 
cldoi'ide, giving half the value of hydrochloric acid, hotli solutions being 
of same concentration; betaino or caffeine hydi'ochlorides, giving 
iqipioxitnately identical values as hydrochloric acid, and others. I 
would only’ suggest tlie advisability' of previously testing persona with 
colomed skeins of wool or slips of glass, as there are many, by 
110 iiioans colour blind, who are more tw loss unable to differentiate 
eli;i])ges of tint (compare Burch, I90s, 199, 231). 

I'jficijritation Mit/tod. -This method, described in outline in my 
foi'iDer communication (this vol., p. o — 6), is based on tho determina- 
tion of the mass of so<lium liyalroxidc contained in a liydrolysed 
aqueous solution of borax which is requii’od to produce an 
initial precipitation of tho alkaUnds in aqueous solutions of their 
liyilrochlorides ; it is only applicable if the solubility of the alkaloid 
in water is less than 1/800, and if the hydrochloride ia sufficiently 

* All improved form of iusU'umcnt upplicublc for such work and designed 
according to my specilicelious can be oblained from Messrs. Baird and Tatlock. 
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soluble in Water to form a ry/40-solution at least. In detail it 
consists of dropping the borax solution from a burette, or in the case 
of smaller quantities, from a 1 c.c. pipette divided into 1/lOOth (both 
instruments being calibrated), into a known volume of alkaloid hydro, 
chloride contained in a flask resting on black paper until a permanent 
precipitate is produced. 

The reaction, with the one exception of papaverine, was perfectly 
sharp. Then, as previously explained, the relative masses of sodium 
hydroxide contained in the borax solution, and of the alkaloid 
combined initially with the hydrochloric acid, form a factor of these 
allinities just at that point at which a homogeneous system, all 
substances remaining in solution, passes into a heterogeneous system, 
namely, precipitation of alkaloid. Hence, therefore, if d*(^) and 
be functions of the allinities of the soda and alkaloid respectively tor 
hydrochloric acid (or of their ion.s for the chlorine ion), and U and Jf 
their respective masses, then 

,^(i)M(6') = .i//.ir (1). 

The same result could be arrived at by the hydrolysis equations ; 

^t/^„.-^-^andi,'/I:„=',-^; . . . (2), 

x-^M X -M 

hence .... (3). 

Bufc as the hydrolysis both of tho so.liinn chloride and alkaloid 
hydrochlnrido is very small, equation (3) re.solves itself into 
equation (1) with an inappreciable error. 

In order to convert the functions <^(^), 4>(h)’ in equation (1) into 
allinity values hi, in equation (3), the following data have been 
utilised. 

Tho hydrolysis of a aV lO-sodium borate solution is taken at I per 
cent, (compare preceding communication) ; the relative affinities of 
sodium and umuionimn hydroxides are, acconling to the meae of 
Ostwald’s determinations by various methods, in the ratio 100:1'8. 
The affinity value of ammonia 10'^ according to Jjuuden 

{J. Chim. 1307, 3, 574), acconling to Denham (Tran^ , 

1908, 93, 50) /kVj:) -= 4 10 '*, wliich corrected for temperat ure 
is — lO'-', and the mean of these two values, namely, 

^6(13) — 2‘7 10"^, has been taken. The value Avqu.., — 5 10"^, obtained 
by Moore (Trans., 1907, 91, 1382) by the chloroform extractiuu 
method, is probably too high. Ifeneo, therefore, J/'/d/x I’B/lOO 
gives the factor {/) of the relative atHnitics of ammonia and an 
alkaloid, and also 2 7 10’ ^/y gives the actual allinity value of the 
latter. 

The errors of the method depend on (i) the conectness of all the 
d^a given above ; (ii) the tendency of supersaturation taking place 
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before initial precipitation ; (iii) the relative solubilities of the 
alkaloids, which introduces an indelerDoinable function, and (iv) the 
accuracy in reading small volumes of solutions. 

As regards (iii), results obtained with A720- and A^/40'Solutions of 
(bo alkaloid hydrochlorides were concordant within experimental 
error ] as regards (ii), two to three minutes were allowed, the solutions 
being agitated if supersaturation was suspected. It is, of course, 
only desired to put forward the method as an attempt at approximations, 
qince other rnethod.s are not applicable, unless an ester can be found, 
which is hydrolysed by a base of high affinity value within a reason- 
able limit of time, and is not hydrolysed by water under the same 
conditions. But, Jiowever this may be, it will be shown in the 
sequel that such approximation.s are in complete accordance with 
general conclusions whicli have been arrived at liy physical and 
analytical data. 

CldBsiJication of Alhaloids. 

It will be proposed, for the sake of convenience only, to divide the 
alkaloids (including tlie artificially-prepared stovaine and its homo- 
logiics) into three classes, as follows : 

(1) Kelatively weak alkaloids, the hydrochlorides of which show traces 
(about 1 per cent.) by the inolliyl orange method at the ordinary 
temperature, or when their solutions are heated for a certain time 
(three hours) at ; the affinity value of these is rather less than 

1 10 - 7 . 

(2) Stronger alkaloids, the hytlrochlorides of which show no 
liydi'olysis by tho mothy 1-orange inethol under above conditions 
(although a few show hydrolysis wlicn solutions are heated to 100°) j 
the affinity value of tliese varies from 3 to 1 10"" (roughly in 
lalio 1 : 30). It will be seen in the sequel that one or two alkaloids 
of affinity value less than I 10‘‘ (and hence should belong to Class I) 
come in this category. iMeiuhers of this class are precipitated by 
ammonia solution. 

(3) Strongest alkaloids, not precipitated by mitmonia, but precipi- 
tated by sodium hydroxide solutions, .although not in all cases by a 
hjdrulysed borax solution. The affinity value of these is greater 

than 3 10“^ 

The above classification is not, of eour.50, intended to be arbitrary. 


KxPKIU MEXTA r„ 

Class I. — Narcoiine . — A solution of the hydrochloride of this alkaloid 
was prepared by dissolving a weighed quantity of A720-hydrochloric 
acid so as to form a 2ij'20 solution of salt, presuming no hydrolysis to 
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take place; this process required several days for completion. A few 
results were obtained by the methyl-orange method (aeries I) ; the 
solution was heated for three hours at 60“ and again examined 
(series II), when a slight separation of alkaloid took place. 

1 {temp. 17“).* II (temp. 20 ). 

r=4xl0h r=4xl0*. 


♦ Tlio llictliod.s ot staling reanlts and tactor.i arc tlioac ailolitcd in my pierioii.( 
communications. 

Value of k for I = 0\i5, for rr-=0-7 ; Iiydrolysis values I’l and 2-2; 
from I = 7-D 10^ s. 

Jlydrastine. — The hydrochloride of this alkaloid in iV/20-solutioii 
gave no measurable value with methyl-orange at the ordinaiy 
temperature ; after heating the solution for three hours at 60^ the 
following results were obtained : 

K— 4 X 10'* (.temp. 20"^). 

0- 5 

11 

1- f.i 

Value of 0-55 ; hydrolysis vahio llenco hydrastino i.-i a 

stronger ba.se tlian iiarcutine ; its alUuity value is probably about 

1 10 

Papaverhie . — The behaviour of a V/20 solution of the hydrocliloride 
of this alkaloid was pl■eci^ely similar to that of hydrastine solutioD ; 
after heating for three hours at CU'’ the following results were 
obtained : 

r=4:-: 10’’ (temp. 20'). 


V7 

Value of ^ = 0-i; ; liydroIy.MS value =1-9, Papaverine is thorufore 
iuterniediate between hjdrastiiio and imruotine, and its afiiuity value 

= 9 10“® approximately. 

The sodium borato precipitation metliod was not available in the 
case of papaverine, as the leaction was not sharp ; tlie precipitate at 
first formed slowly dissolved, tho rapidity of the re-solvitiou decreasing 
with increase of borate solution added. 

On comparison of the two allied alkaloids, narcotine and papaverine, 
it is evident from the above that the order is papaverine > narcotine ; 
tills result is in complete accordance with the f hermochemical investi- 
gatipiiB of Leroy (Oompt. rend., 1899. 129, 220), who obtained values 


Papav'CTine + 1 mol. nCl ^—41'.^ 

Narcutine + ,, HCl ^ = 23'«3 


although both numbers are lower than might be expected. 
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As both papaverine and narcoUne consist of conjoint benzyl and 
isyquinoline residues (Freund and Becker, .Ber., 1903, [36, 152: 
narcotine. Goldschmidt,* 1884, 7, 495; ’Pope and Peachey, 

Trans., 1898, 73, 893 : papaverine), it is clear that the high affinity 
value of benzylamine,ii = 2‘4 10“®,i8modified by that of the isoquinoline, 
^.^ = 3'6 10~^®, the nitrogen atom being common to both, the affinity 
values, ^6 = 8 to 9 10“®, of the alkaloid not being widely removed 
from the mean of the values of the two component bases. Their case 
is precisely analogous to that of tropiue (compare former communica- 
tion). 

^arciine . — The hydrochloride was not sufficiently soluble in water 
for the purpose of this investigation. 

ClasH IL — Of the alkaloids of this class, only cocaine hydrochloride 
showed any measurable trace of hydrolysis by the methyl-orange 
method when the solution was heated for three hours at 100° This 
alkaloid was dealt with in my previous communication as a derivative 
oftropiiie; it is only desired to alter the value of from 2’5 to 
i 10'^ on account of alteration of ammonia factor. 

Acoidiiui . — The affinity value of this alkaloid was found to be about 
3 10"^ by the borax precipitation method ; it would therefore be 
e.\pected that its hydrochloride would be sulliciently hydrolysed to 
give a reaction by the methyl-orango mctliotl, but none could be 
detected even after prolonged heating of the solution at 60’°. In 
any case the comparatively high allinity'^ value is remarkable, having 
regard to the presence of the acidic groupings, namely, benzoyl 
and acetyl, as shown by Dunstan ( L’rans., 1894, 65, 292); but until 
the constitution of tho aconiue residue becomes a matter of more 
accurate knowledge the above rc.sult c.annot be duly interpreted. 

Stovaine and its Ilonwlojues . — These couipouinls, although not 
strictly alkaloids, can bo considered under this class. The values 
obtained by tho borax precipitation metlioil for (1) .‘stovaine or 
(diiuelhylaiuinometliyl)iuelliylethyh'iirl)luol bouzDato hydrochloride, 
OBz'CMeEt'OIljj'N and (2) tho corruspouding methyl deriv- 
ative, are given ill the following table, in 

which Ji sa mass of base, dissolved as hydrochloride, in decimilligrams, 
il/= mass of sodium hydro.xide contained in the volume of borax 
solution required to produce precipitation, / the factor in terms 
of ammonia, namely, M'jM'Al-SjiOO (compare supra), and the 
derived affinity value at tempeiuture, approximately 15°. (The 
figures given in succeeding table.s will have tlio same significance.) 



M. 

M. 

/• 

kt l0-> 

(1.) 

1185 

0-12 

179 

1*51 

(II.) 

1115 

0-21 

84 

3-22 


The corresponding tsoamyl and phenyl derivatives gave precipitates 
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with the hovax solution so immediately that accurate results could 
not be obtamcd.^ their affinity values are, tiierefore, about 1 10“'^. 

Two points appear to be of interest, (i) that the dimethyl derivative 
is a stronger b:ise than the methylcthyl derivative, and both are 
stronger than the tsoamyl and phenyl derivatives, and (ii) tlio 
relatively high affinity value of all the bases having regard to 
the presence of the benzoyl grouping, thus presenting cases analogous 
to that of aconitine, which they further resemble in that thtir 
solutions, after Ideating for some hours at 100'-’, show no hydrolysis 
measurable by the methyl-orange method. 

The results obtained for stovniuc illustrate in a quantitative manner 
the necessily, insisted upon in writings* on auiesthetics for washing 
out syringes, previously used for borax solutions, before introducing 
stovaine solutions. 

Y7e« Cinchona AlkaJoidg. - \i\ niy former communication it was 
pointed out that the affinity value of tlie stronger or piperidine residue 
was less than that of ammonia and greater than 1 10”' (Trans., 1008, 
93, 21 iC); on applying the bor.jx |>reci[utation method, this conclusion 
was conlirmed. 

in two cases experiments were conducted with A 720 - and A740- 
solutions of the hydrochloride.®, and the results obtained were within 
the limits of experimental error. In thefoliowing table the details art 
given : 



M'. 

M. 

f. 

10-' 

Quinine 

LVjt 

762 

0-24 1 

OM 1 

125 (moan) 

3T6 

Qiilni'liue 

7*'2 

0-12 

114 

2-36 

Cinehoniup 

1471 

0-1 6 

165 5 

1 ’63 

(.’iiiclioiiidiiu* ... 

M71 

7t>0'.”» 

ir2’< \ 

0-1. '> / 

{-'1 *.*> (lueaii) 

3-72 


Tile only point in the above figures whic-h calls for comment is the 
low value obtaiue«l for cinchonine, as it would bo expected from 
thermochemical determinations that tlie order would be oinchonine = 
cinchonidine 7> <iuiiiine — ipiinidine, which is that found with the 
exception of the first iiamed. 

lint, however this may be, tlie ciucliona alkaloids, as a ol-is-S 
present cases analogous to l-iiat of tropine, iu tliat tlie high affinity 
value of the piperidine nucleus is modilied by being conjoined to the 
weaker quinoline nucleus. 

Strychnine. — 'j'he following values were obtained with a A’/20- 
solution of the hydrochloride : 

M'. M. f. h 10--. 

1670 0-iG ISO ^ 1-43 

The references in clinieal journals published in this country, France, and 
Germany are teo numerous to give in detail. 
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111 this case, also, the affinity value of the stronger hydropyridine 
nucleus is modified by being conjoined to another grouping, probably 
that of woquinoline, the nitrogen atom of which forms part of an 
residue (compare Trans., 1908, 93, 2120). 

Gdstniine. — A iV740-solution of the hydrochloride was used, owing 
to the sparing solubility of the salt ; the values obtained are as 
under : 

M'. M. f. h 10-'’. 

2230 2-64 15'2 1*8 

Emetine. — I am indebted to Mr. W. C. Reynolds for a sample of the 
hydrob'romide (Ci5ll220jjN,lIBr,21T20) of this alkaloid, which is the 
Halt most conveniently obtained, the free base, as also its solution in 
hydrochloric acid, turning a yellow colour quickly owing to absorption 
of oxygen from the air. The following values were obtained 
with a iV720-solution of the salt, three quite concoi*dant determinations 
being made : 

M'. M. f. h 10->. 

2380 33-6 1-22 1-98 

The above result may not, of course, be quite strictly comparable 
with the# oUiers given, as the hydrobromide, in.stead oi’ the hydro- 
chloride, was used. 

Clm -^7/. — Alkaloids of affinity value greater than ammonia. 
Brucine. — The following values were obtained : 

M’. ' M. /. k, lO--*. 

1672 SO 0'3r6 7‘2 

Attention was called in my previous coiiiiminication to the great 
dilTereace between the affinity values of brocine and its congener, 
siiychuiiie. 

Sparteine. — No prcci{>itatiou or turbidity was produced by the 
.\';10-borax solution ; hence ita affinity value is greater than about 
1 This I’csult is in .accord.ance with the most recent views of 

.Manreu and Valeur {Co/njit. reiul.y I'JOd, 141, 261 and 328), who 
rt'g:ud this alkaloid as a di|>i]>eridyl derivative of constitutional 
foniiiila : 

CH^ Cll. Cll, -CIT. 

CH'ClIrCU,-N 

CU., Cll-CIIrCIl Cll. 

As both the residues are alike, there would be no inodificatioD, the 
one of the other, hence the alliaity of both would he approximately that 
of piperidine, 1 10-^. * 

iiolarnine . — Experiments with the hydrochloride of this alkaloid by 
the borax precipitation method led to a negative result ; it would 

VOL. xcv. 3 D 
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appear that under such conditions the salt would be converted 
mainly into the ammonium base form, and into a small proportion 
only of the carbinoi form (Dobbie, Lander, and Tinkler, Trans., 1903 
83, 605 ; compare Hantzsch and Kalb, Ber., 1899, 32, 3109). 

But, however this may be, it is evident that cotarnine should be 
placed among the alkaloids oC high affinity value, a conclusion which 
is confirmed by the observations of Dobbie and his co-workers as to 
the difference of the amount of change produced on the hydrochloride 
by ammonia as compared with the alkaline and alkaline earth 
hydroxides. 

The affinity values hi (about 15^), as determined by the methods 
adopted, of the naturally occurring alkaloids are put together in the 
following table (that of ammonia being introduced for the sake of 
comparison) ; in column the values in ascending order are given 
for mono-nitrogen bases, and those of the stronger grouping of the 
di-nitrogen bases; in column values of the weaker grouping of 

the latter. The wide difference between the iVj and values is very 
remarkable, and illustrates the difficulty of obtaining salts of the 
general type B,2HC1. 


Name. 

*• 


N.. 

Aconitine 

3 

10-* 



Narc^tnie 

70 

10- 


rapaveiine 

ca 9 

10-^ 

_ 

Ilvdrastiuc 

. . . ca 1 

10-' 


Pilocarpine 

... ca 1 

10-' 

• i-1 IC)-" 

Stryclminc 


10 ■ 

0 10'-“ 

Cinchonine 

... 1 

10-' 

S-32 li)-*’ 

Quinine 


10-^ 

3-:j2 io->" 

Quinidiiie 


10-' 

ST'.I 10 

Cinchonidiiie 

3-7*2 

10 -■ 

3-3-> 10-’" 

Cocaine 

... 4 

10 ■ 

• 

QeJsemiue 

IS 

lO- 

nil 

Einelinc 

IriS 

l(. 



Aniinojjja 

ilT 

10 -• 

_ 

Li urine 


lu * 

•2-02 10'*' 

‘SrArtciue \ 
Co’.aiiniie J 


10 • 

- 


<Su«/unary, 

(i) Detcrmii ations are given of the affinity values of soiiio of the 
important alkaloids by the mothyl-orange method, as described ia 
former communications and the boras, precipitation luothod, only 
forward as giving approximate results for cases in whicii the 
insolubility and high albnity value precUnlo the application of the 
electric conductivity and ester catalysis methods. 

(ii) It is shown that the affinity values of only a few alkaloid?, 
mainly those derived from opium, are less than 1 lO'S those of the 
greater number arc between the limits of 1 10 '^ and 3 10"'' (value of 
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ammonia), and lastly, only a few have a value higher than the last 
g('iire, and hence may be classed with the tetra-alkylammonium 
liyclroxides. Possibly some further information as to the last class 
might be obtained by a study of the relative absorptive power of 
carbon dioxide. 

(iii) It appears in most cases that when alkaloids consist of two 
conjoint residues, which, if considered each by itself, would give 
iUHnity values of a widely different order, such as piperidine or benzyl- 
aniiue,^ii the one hand, and quinoline or pyrrolidine, on the other, the 
stronger residue is modified by the presence of the weaker. It seems 
to bo immaterial whether each residue contains a nitrogen atom (case 
of cinchona alkaloids) or whether a nitrogen atom is common to both 
(cases of tropine, papavorino, narcotino, etc.). 

(iv) The affinity values of certain mono- and di-nitrogen alkaloids, 
as determined by the methods applied, are collected together in a 
table for the sake of comparison. 

I have again to express my obligations to the Research Fund 
Couimitteo of the Chemical Society for a grant for purchase of 
ruatoriali, and also to Messrs. Burroughs VVellcome Co., for kindly 
6upp]) ing me with certain samples of alkaloids and their salts for the 
purpose of this investigation. 


LXXXMIL — (Utfl the 
Ihpt.ence of Sfi.hstktijinj Groop-s on the fitahiUty 
of their Molecules. 

i'y XoR.MA.v Leslie Gebiiaud and JfKnnEur jiavAX Tuompson. 

liiE action of /S-arylliydroxylamines on diazonium salts lias formed 
llu' subject of several papers (conij>are Bamberger, Ber., 1896, 29, 
103 ; 1897, 30, 2280). When such a hydroxylamine (or a ^-alkyl- 
hyJroxylamino, Bex., 1897, 30, 2282) reacts with a diuzouium salt 
uuder favourable conditions, a reaction takes place according to tbe 
following equation : 

Ar-NH*OH + GINVK = .\vX(OII)*X:X’R + l^I, 
a diazoliydroxylamino-eompound i.s formed (for other literature on 
diis subject compare Walther, J. pr. Chem., 1895, [ii], 52, 144; 

Ber., 1887, 20, 1497 ; 0, Fisi-lier and Wncker, Ber., 1888, 21, 
^^09; 1889, 22, 622; Bamberger and Landateiner, Ber., 1S93, 26, 
Ihese diiizobydroxylamino-compounds differ in several respects 

3 D 2 
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from the closely related diazoamines, chie6y in their behaviour 
towards reagents, for whilst the compound formed by the interaction 
of an amine and a diazoiiiura salt reacts as if it existed in two tauto- 
meric foriAs, a similar phchomonon is not [shown by the substance 
resulting from a hydroxylamine and a diazonium salt ; thus the two 
forms : 

R*NH*N:N*Kj and K-NIN-NH-Rj 
ai*e identical, and the imino-hydrogen atom is looked upon as being 
*“ mobile'' (Meldola and Streatfeild, Trans., 1887, 51, 102, 434^ 1888, 
53, 664 j 1880, 55, 413; 1890, 57, 785). On the other hand, the 
two forms ; 

R*N(OH)*N:N-Ri and R‘N:N-N{OH)-Rj 
are quite distinct (Bamberger, Ber.j 1896, 29, 104). 

Only a limited number of these diazohydroxylamino-compounde 
have been described, so that the preparation of a further number was 
of interest; at the same time the object of the research was widened 
considerably by the attempt to select such compounds as might lead 
to the determination of the influence of the various substituting groups 
on the general stability of the molecule. , 

TSvo methods are possible for carrying out this idea : 

(1) By using 'the same /5-arylbydroxylamine throughout all the 
experiments and acting on it with differently substituted diazoniuia 
salts, and 

(2) By using the same diazonium salt throughout and acting on it 
with differently substituted /3-arylliydroxylamines. 

The former method has been adopted in the present paper, which 
deals only with those diazobydroxylamino-compounda resulting from 
the action of differently substituted *diazonium salts on the same 
/8-arylhydroxylamine (compare Bamberger and Rising, Annakn, 1901 , 
316, 257). The hydroxylamine chosen as typical of its class was 
p-tolylhydvoxylainine (compare D’Orsa, Diss. Wiesbadm^ 1896), chiefly 
by reason of its ease of preparation. 

The parent substance to be considered is benzenediazohydroxyl* 
amino*j3-toluene, 

obtained by the action of p-tolylhydroxylamine on benzenediazonium 
chloride all the other substances described may be regai’iieii as 
substitution products of this. Only mono-subatituted derivatives liave 
been considlred, and those sub.stitufcing groups only chosen which are 
commonly met with, namely ; methyl, nitro-, bromo-, hydroxyli 
sulphonic acid, and carbethoxyl groups. 

Primarily, only the ortho*substituted compounds were prepared, auti 
attempts were ntade to determine the influence of the substitutiDg 
group on the jx)wer of reactivity^ of the diazonium s>alt from con* 
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aiderations of the various yields obtained (Bamberger and Rising 
loc. cit-) ') this method was found to be untrustworthy ; first, because 
of the immense difficulty in keeping the conditions of the experiment 
identical for all combinations, and secondly, because of the presence 
(due to secondary reactions) of substances other than ' the diazo- 
hyclroxylamino-compounds, which might or might not influence the 
velocity of the various reactions. For these reasons, then, the pro- 
cedure of Bamberger and Rising {loc. cit.) was not adopted. The 
best method of preparation for each individual diazohydroxylamino- 
compound was worked out, and the substances were obtained in th^ 
pure state in as good a yield as possible. The real influence of the 
substituting groups was then determined from experiments on the 
decomposition of the pure substances by specified means, and not from 
observations of the rate of formation of the compound in question. 
In this way the inlluenco (if any) of any by-products formed during 
their preparation was entirely eliminatetl. The scope of the work 
was further increased by the inclusion of the other isomcrides contain- 
ing substituting groups in the para- and meta-positions respectively. 
The results of work on the decomposition of the various compounds 
described in this paper will form the subject of a future communica- 
tion. 

Preparation of the Duizokydroxylamhio-corapounds, 

The method made use of in each case consisted in the addition of a 
solution of p-tolylhydroxylamine in 90 per cent, alcohol, and cooled to 
about —5° to a similarly cooled solution of the diazoninm salt in water, 
the proportions of Iho reacting substances being those demanded by 
tlieir equation of formation. The concentration in each case was kept 
as near as possible the samo. Considerable difficulty was initially 
experienced in preventing the reaction from proceeding in other than 
llie desired direction, the two most important factors affecting this 
being temperature and concentration. Increase of temperature and 
diminution of concentration both appeared to increase the reducing 
properties of the hyilroxylamine, which generilly caused nitrogen to 
be evolved .and ;;-azoxytoIuene to be formed. This decomposition may 
be formulated tlius ; * 


cirg'C^ii,-Nu-o][ 

p-Tolyl hydroxy l.uiiine. 


> CIFg-CVTl^-NO 


• >ii actii)!; :is :i 
rocluiii!.' 


with mvil^cule . f 


N-cjr.-ciTg 


o 

y/-Azoxytolucne, 
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The experiments on the efliect of temperature and concentration were 
carried out initially in the preparation of o-carbethoxybenzenediazo* 
hydroxylamino-p-toluene, and from the results obtained it was found 
possible to prepare all the subsequent substances quite easily and 
without the formation qf by-products in any quantity. 

Attempts to prepare hydroxy- and sulphonic acid derivatives wpie 
not attended by success. In the case of the phenols, all efforts to 
effect a direct coupling failed, a large amount of p azoxytoUiene only 
resulting (compare the experience of A, Wohl, Ber.^ 1903, 36,414;] 
fin the production of similarly substituted diazoainino-compoumb, 
who accounts for their non-formation on thooi’ctical grounds). Regard- 
ing the sulphonic acid derivatives, many direct coupling experiments 
were tried, but owing to the poorness of the yields and the extreine 
difficulty found in purifying the products, further work in this 
direction was abandoned. 


General Propei'ties of the Diazohi/dro:f'}jlaminO’Compound8, 

All the compounds prepared by us aro6ncly crystalline solids, shew- 
ing a tendency to become darker in colour on exposure to light, a fart 
particularly noticeable in the case of the more unstable ones; die 
unsubstitnted benzenediazobydroxylamino-p-toluene and its methyl 
substituted derivatives coming first in this category, whilst the more 
stable ones, the nitro-derivatives, for example, can be exposed to lij’ht 
and the atmosphere for an indelinite period without any deep-seuted 
change taking place. Almost all are of a faint yellow colour, which is 
intensifietl only on the entrance of a chromogenic group, for instaisre, 
the nitro-group into their molecule, and hero is to bo observe^l, too. the 
fact that, of the throe different nitro-substitutlon products prepared, 
the ortho-derivative is the mo.st highly coloured, which is evidoiuly 
occasioned by the closer proximity of the nitro- and azo-groups or the 
two chromogenic groups to one another in the ortho- than in the inctii- 
and para-isomerides. The melting points should be bettor termed 
temperatures of decomposition, being always attended by frothing 
and gas evolution. Orcat care is necessary in tho selection of solvents 
for the initial purification of these substances, as, when they are in the 
impure state, they are particularly easily decomposed ] in some caso.< 
tho mere boiling of the impure substance with acetone or chloroform, 
or gentle warming with methyl alcohol, was sufficient to bring about a 
violent gas evolution ; on the other hand, when once in the pure state 
they may be crystallised from almost any solvent with impunity. 
Generally speaking, acids have a decomposing intluencc (Bamberger, 
Ber^., 1897, 30, 2284). The action of hot or cold aqueou-s hydrochlonc 
acid, dilute and concentrated, is a moderately mild one ; when applied 
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in an organic solvent, however, . its action is far more powerful. 
Alkali hydroxides possess a slight solvent action, a faintly yellow 
solution generally Iresulting, evidently attributable to salt formation 
owing to the presence of a hydroxyl group in the molecule. If the 
compound be initially dissolved in alcohol, the yellow coloration 
becomes more distinct on addition of alkali, and the yellow colour 
varies in depth with the substituting group contained in the molecule. 
Xhe acidic nature of the hydroxyl group is further shown by the action 
of bases, like ammonia, methylainine, etc., which, when applied in 
absolute alcoholic solution in tlie cold, gradually deposit crystals of 
the salts; \VeakGr bases, like aniline, do not give this reaction. It is 
further found that tlio reducing action of the liydroxylamine has not 
entirely disappeared, for when treated in alcoholic .solution with cold 
amuioniacal silver nitrate, a yellow precipitate at hrst results (evidently 
due to salt formation), which gra<lually becomes darker and darker on 
slight warming, and a silver mirror is deposited, a gas evolution taking 
plfioo, and an odour like that of a nilroso-componnd becoming evitleiit. 
Wlifithor any reduction takes place with Fehling's .solution is e.xtretnely 
doubtful. One of < he most cliavaoleristic reactions which theso com- 
pduiuls show is tliat in alcoholic solution tow.ards ferric chloride, when 
Cl coloration varying from a deep Iduisb-black to a bright grass-green 
is obtained (compare iknnberger, 7>r,, ISDT, 30, ‘2’280) ; whil.st in 
p;In('ial acetic acid .solution other colorations are almost invariably 
given with the two napbthylaiuines rc.spoctively. 

K X P R R I M F, N T A L. 

P Tolylhydroxyhimino w.as prepared according to the ilirections of 
b'Or.'a {Diss. U’lf'shdden, ISbfi). On nccounl of its tendency to 
ilec'ompose, it was found necessary in all the experiments to prepare 
the conipouiid immedi.ately before use, otherwise it became impure 
that it was practically insoluble in alcohol, and the yield of the con- 
den>ation product prepared from it w.us very poor. 

'Ilie following general method of pvC|)aratioJi of the diazohydroxyl- 
aminc-cnmpomuls w.as iinifonuly adopted. 'Die amine, dissolved in 
water and hydrochloric acid, was diazotised at about - 10^, and to it 
vas slowly added with constant shaking a well cooled solution of the 
alouluted amount of ;)-tolylliydroxylamine in alcohol and hydrochloric 
cid. I’he product of the reaction was iminodiately precipitated, and, 
Iter diluting with ice-water and keeping in the freezing mixture for 
> couple of hours, the Ihjuid wus filtered, the re.sulting solid dried on a 
foroiis pinto, and recry.stallised from suitable media until of constant 
nclting point-. 

deiizenediazohydi’oxylaujiiic-ys- toluene crystallises in short, dat 
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needles, melting and decomposing at 125-5 — 126° (Bamberger, Ber.^ 
1900, 33, 3508, gives 123*5 — 124°). It is sparingly soluble in alcohol 
or light petroleum, but very readily so in benzene, ether, acetone or 
chloroform. 

The substance is decompo.sed by warming with concentrated hydro- 
chloric acid. A. yellow turbidity is produced by adding ammoniacul 
silver nitrate to the alcoholic solution, gentle warming causing the 
deposition of a silver mirror. Ferric chloride gives an inteose 
grcenish-black coloration. 

The glacial acetic acid solution gives with ct-naphthylamine a faint, 
pink, and with ^-naphthylainine a yellow, color.ation, both of which 
become deeper on warming and eventually turbid. The substance is 
readily soluble in cold concenti’ated sulphuric acid to a deep yellow 
solution, which turns intense green on gentle warming. 

Q-Toh/ldxazohydroxulaniino-'^-toln.ene, O^ll^Me*NIN*N(OH)*0gH^Me. 
crystallises in pale yellow, columnar, glassy prisms with domed ends, 
and melts at 103*5° The compound is rather unstable, particularly 
when in an impure state. It is sparingly soluble in cold methyl 
alcohol and light petroleum, more readily so in ethyl alcohol or ethyl 
acetate, and easily so in ether, chloroform or benzene; on warm- 
ing, however, it dissolves very readily in all these solvents : 

0*1750 gave 0*4480 CO^ and 0*1040 H.O. 0 = 69*81 ; 11 = 6-60. 
0'1458 ,, 22*3 c.c. N 2 at 20*5° and 764 mm. N = 17'54. 

requires C = 69*72 ; II = 6*22 ; N — 17*43 per cent. 

On warming the substance with 2A''-sodium hydroxide, the solution 
turns yellow and a gas is evolved. The addition of amraoniacal silver 
nitrate to an alcoholic .solution of the substanco occasions a yellow 
precipitate, which rapidly darkens on warming, gas being evolveil and 
a silver mirror deposited. Ferric chloride gives a deep bluUh-black 
coloration, wliich assumes a green ting© on heating. a-Naphthyi- 
amine gives a yellow coloration, turning a deop reddish-brown on 
warming ; with /J-naphthylamine tlio colour changes from very faint 
magenta to red. The substance is soluble in cold coucentiated 
sulphuric acid to a deep green solution, and its glacial acetic acid 
solution decomposes on warming. 

'SH-Tohjldiazokydroxylamino-'^-tohieue^ C, 5 lf^^Ie*NlN‘N(OH)*CQlf^Me, 
crystallises in long, slender, yellow prisms, the domes at the ends of 
which are sharply defined ; it melts at 136*5°. 

It is sparingly soluble in hot or cold ether or light petroleum, more 
readily so in alcohol, benzene or ac6tone,and very readily so inchloroform: 

0-1691 gave 0 4342 CO,^ and 0*0959 H 2 O. 0 = 70*01; H = 6-30. 

0^361 „ 20-3 c.c. at 18° and 756 mm. N - 17*26. 

requires 0 = 69*72 ; H = 6’22; N = 17*43 per cent. 
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Ihe substance' is readily decomposed on warming with hydrochloric 
aciil both concentrated and- dilate. Ammoniaca! silver nitrate is 
rapidly reduced, a fine silver mirror being deposited. 

Ferric chloride produces a beautiful bluish-black coloration. 

a-lSlaphthylamine causes a magenta, and /J*naphthylamino a yellow, 
coloration. Cold concentrated sulphuric acid dissolves the substance, 
forming a fine green solution, which turng brown on warming. 

]^\.Tolylili(^^ohydroxylamino-'^-iolueney CgIf,Me*NiN‘N(OH)‘Oj,Tl4Me, 
crystallises in long, slender, canary-yellow prisms, molting at 130*5'’. 
It is sparingly soluble in light petroleum, alcohol, glacial acetic acid 
or ether, dissolving more readily in acetone or chloroform : ‘ 

0 1950 gave 0-49G0CO2 and 0*1 130 H^O. 0 = 69*44; H = G*47. 

0'1320 j, 19*6 c.c. at 16'’ and 757 mm. N = 17*36. 

requires 0 = 69*72 ; 11 = 6*22; N = 17*43 per cent. 

The substance is rapi<liy decomposed by warming with liydrochloric 
acid. Aininoniacal silver nitrate is reduced with deposition of a silver 
mii'for. Ferric chloride give.s .a grecnish-ldiie-hlack coloration ; a* and 
/S-naphthylamincs produce magenta .and deep yellow colorations 
respectively. 

o-C(iyhiihoxyben'Aned\ar.ohydroxylHininO'^-toluene^ 

CO.,l5t*0,.H^-N:X*N(OJI)*C,;li,Me. 

—This compound was the first of the series prepared in the course of 
tliG present investigation, and many experiments wore carried out with 
the view of ascertaining the most ■■uitahlo conditions of temperature 
and concentration. The former is apparently a most important 
factor, since, at a temperature of about 10^, the hydroxylamine exerts 
a reducing action on the diazo-compound, and is thereby o.xidised to 
p-a7:oxytoluene, very little, if any, of the diazoliydroxylamino-coin- 
pouud being formed. 

On carrying out tlie experiment, however, at —5’, the diazobydroxyl- 
.amino compound was obtained in long. shMuler, pale yellow prisms 
molting at 122*5’^. It is sparingly^ solulde in cold light petroleum or 
aU'uho], more readily so in etlier, and very easily in benzene, chloi o- 
foim or acetone : 

0-1362 gave 0-3178 CO., and 0-0730 ll.,0. 0 = 61*31 ; 11 = 5*37 

0-17Ci4 „ 21-3 c.c. K. at and 713 mm. N = 14 03. 

Cj.df^jOgN^ requires 0 = 64*31 ; 11 = 5*69 ; N = 14 05 per cent. 

Hydrochloric acid is apparently without action on tho substance, and 
amiiioiiiacal silver nitrate is only reduced to a very slight extent oven 
on boiling. Ferric chloride gives a dark groenish-bluo coloration, 
whilst ti-naphthylamijio produces a pink, and /i-u-aphthylaiuino a red, 
colour. Oonceiitrateil sulphuric arid dis.solvos the s\ibstancQ in the 
cold to a deep yellow solution. 
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m-Carheihoxybmxenediazohi/droxylamino-p-toluene, 

C02EfC,H,-N:N-N(0H)-C„H,Me. 

—This compound iis almost identical in appearance with the corre- 
sponding ortho-derivative, and melts at 149--150'>. It is sparingly 
soluble in all the common organic solvents with the exception of 
chloroform ; on warming, it dissolves rea.lily in glacial acetic acid, 
benzene oi‘ alcohol i 

0 1395 gave 0-3'289 COj and 0 0711 C = 64'30 ; H = 5-66. 

0-1239 15-7 c.c. N., at 21“ and 75G mm. N- 14-35. 

1 -e.piires C = 64-21 ; H .. 5-69 ; N = 14-05 per cent. 

The substance is decomposed by warming with lUlute hydrochloric 

acid, and ai-|-imoniacal silver nitrate siiffens reduction in the cold, 
a f.aint silver mirror being formed on warming. Ferric chloride 
produces a fine blue coloration, and a- and /3-naphthylamines give pink 
and yellow ones re.spcctively. The .substance undergoes decomposition 
on warming with alkalis. 

This compomid crystallises in canai-y-ycllow, long, slender,, hair-lika 

needles with glistening, silky lustre, and mells at 144 — 146“ It is 
very sparingly soluble in light petroleum, more readily so in .alcohol oi- 
ether, an<l very easily so in tdiloroform. beu-/.ene or othyl acetate : 
0-1404 gave 0-3407 CO., and 0-0771 ir.,0. C-C3-S3 ; 11 = 5-73. 

0-1543 „ 19-S o.c. X., at 25“ and 7C7 mni. N = 14-45. 

recluires 0 = 64-21 ; 11-5-60 ; N = 14 05 per cent, 

Ilydi-ochlorio .acid is without action on the substance, and .ammoni.aral 

silver iiitr.ate shoiv.s only a trace of reiluction even on boiling. Fevi-ic 
chloride gives a blackish-grcen precipitate, and tt-n.apluhyl, amine 
produces a pink, and /? naphthylamino a yellow, coloration. The 
sub.stance is readily soluble in cold coiioenfrated sulphuric acid, 

o-N'UrohenzeneJitzoIii/'lroxylamino-ptohn’d'!, 

X(\-c,,i f,-N ;x-X(oi i )•( 

w.as obtained as a brilliant, golden-oraiige-colom-oil substance, cry.«tal- 
lising in fine, app.ai-cntly moiioclinio, plates molting at 173 -U.i-ao 
It is°very sparingly soluble in ether or light petroleum, more readily 
so in alcohol, acetone, beivione or glacial acetic acid, and dissohes 
ea.sily in chloroform ; 

0-1583 gave 0 .3319 CO., and 0 0639 If./). C = 57-19 ; 11-4-62. 

0-1320 ., 2.3-2 c.c. X... at 11“ .and 713 mm. X = 20-48. 

C, 3 H,,OjX, rciiuire.s 0 = 57-.34 ; II = 4' 41 ; N = 20-58 per cent. 

The substance Is unacted on by hydrochloric acid, but ammoniaoal 
silver nitrate .sulleis reduction slowly on healing. I'errio chlniitle 
produces a greenish-yellow coloration, turning brown on wiirmiDg 
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Xho naphthylaminea give no colour reaction in the cold, but, on 
warming, a very deep red is produced in both cases. On warming with 
alkalis, a deep red coloration is obtained, which on the addition of 
alcohol becomes a very deep crimson. The sulphuric acid solution 
possesses a deep red colour. 

iii-.V ilrohcn’^eiiediazohydvoxylamino^t-toluetUj 

rrystallisGS in long, slender, sharply j>ointed, bright: yellow needles 
iiieltlng at much resembling masses of thorns in their manner of 

grouping. 

Tn the cold it is very sparingly soluble in the common organic 
solvents; on warming, however, it dissolves rather more readily in 
o]:icial acetic acid, benzene, toluene or chloroform ; 

" 0-i:^27 gave 0-2880 CO, and 0-0589 TF.A C-57'03 ; Il-4'75. 
0'0925 „ 16-4 C.C. at 21'^ and 70;i mm. N = 20”2S. 

C\,ilTi20gN^ requires C = 57*34 ; 11 = 4-41 ; N = 20-5S percent. 

Tlie substance s\ifTers slight decomposition on heating with con- 
centrated hydrochloric acid. Tt is questionaldo wlielher ammoniacal 
silver nitrate undergoes ro<luction, the yellow precipitate initially 
forniod' gradually turning brown on prolonged boiling, Ferric 
cMoriiie gives a dark green coloration, which assumes a violet tinge on 
warming. T!ie n.aphthylamincs produce no coloration in the cold ; on 
wniiuiug, a reddish-brown colour is developed in both cases. 
T^yih'Cthentenediaxohydroxylammo-^tolucyUy 

NO/C,dl,*N:N-N{(.>U)*C.I{,Mo, 

crystallises in long, sharply pointed, bright yellow nccdle.s and melts 
at 188^, the melting'|X)int being, however, rather depiendont on tho 
rate of heating. U is very sparingly soluble iu the cold in the usual 
cii'ginic solvents, but dissolves fairly readily on warming in chloroform, 
gliicial acetic acid or benzene : 

0'15G7 gave 0'3282 CO., and 0-0G25 H .O. 0 -57 13 ; II = -1'43. 

0 0054 17'1 e.c. at 22 and 7Gn mm. X = 20 48. 

requires C = 57 - 3 1 : 11^ 4 -11 ; IS — 2n ‘58 per cent. 
Hydrochloric acid has no action on the sub>tanco, and ammoniacal 
silver nitrite produces a bright scailct procipital-o, pjcruianent on 
boiling. Tile miphthylainines give no coloration even 011 warming, 
but ferric chloride gives a sage-green coloialitm, which tiuns brown on 
heating. On warming with alkalis, the solution boeome.s pink and 
eventually dark red, almost chocolate. 
0'BromQhemeiiediazohydroxylam\no-]^-tohi€.a€t 

— o-bronioaniline was prep.aied by tho reduction of tho corrosponding 
niti'u compound according to Fittig and Mager's method t />Vr.. 1874, 
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7 1175) A departure from this meonod was, however, made in order 
to isolate the pure sul>stance, dry hydrogen chloride being passed into 
the dry ethereal solution of the amine, whereby its hydrochloride was 
precipitated as a pure white solid in an almost theoretical yield. 

The diazohydroxylamino-compound crystallises in slender, faintly 
yellow needles melting at 92“ It is very readily soluble in all the 
common organic solvents with the exception of alcohol and light 
petroleum, in which it dissolves rather more sparingly : 

0-1455 gave 18'1 c.c. Nj at 14“ and 729 mm. N = 14-03. 

0-1279 ,, 0-0780 AgBr. Br = 25-95. 

CijHijONjBr requires N = 13-73 ; Br = 26-14 per cent. 

Tire substance undergoes slight decomposition on heating with 
concentrated hydrochloric acid. Ammoniacal silver nitrate is 
rapidly reduced on warming. Jferric chloride gives a very intense 
vreen coloration, and a- and y3-naphthy!.amin6.s magenta and pinkish- 
yellow ones respectively. 

ax-Broinobeii^enediazohi/ih'Oxj/Iamino-^-tolueruit 

C,.H^Br-N;N-N(OH)-CcH^Me, 

crystallises in very pale yellow, long, striated noodles melting at 173“. 
It is very sparingly soluble in light petroleum or glacial acetic acid, 
rather more readily so in alcohol, acetone, benzene or ether, and 
dissolves very easily in chloroform : 

0-1480 gave 17-45 c.o. N„ .at 13“ and 758 mm. X = 13 90. 

0-1361 „ 0-0S36 AgBr; Br-- 26-14. 

C'lsHi.pXjBr requires N = 13-73 ; Br= 26-14 per cent. 

The substance i.s unaffected by hydrocbloric acid, but ammoniacal 
silver nitrate gives a yellow precipitate, which darkens rapidly on 
w.ii-ming. Feri-ic chloride gives a greenish-black coloration, hut a 
and /l-naphthylamines are witlio\it action in the cold, although, on 
warming, rose-pink .and pale yellow colorations are produced, wliich 
, ultimately become turbid. 

f-liromohenzenedmzobydronjlamino-\>lohi»ne, 

t!,.ir,Br-N:iS-N(01I)-C„lT,Me, 

cry-stallises in fine h.air-Iike, pale yellow needles melting at ICl . It 
is very sparingly soluble in light petroleum, alcohol, ether or glacial 
acetic acid, more readily' so iii benzene or acetone, and very- easily in 
chloroform : 

0-1536 gave 18-1 c.c. N, .at 13“ and 763 mm'. N = 13-98. 

0-1868 „ 0-1153 AgBr. Br = 2G-26. 

C'lsH^ONjBr requires N = 13 73 ; Br - 26-14 per cent. 

Hydrochloric acid is without .action on tho sub.stancc, but ammoni- 
acal silver nitrate gives a yellow precipitate, which rapidly darkens ou 
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heating- Ferric chloride gives au intense bluish-black colorationj 
a-napVitbylamine gives a faint pink colour, which deepens on warming, 
whilst /S-naphthylamine on warming produces a pale yellow color- 
ation. 

Work on the stability of these various compounds is approaching 
completion, and will, it is hoped, form the subject of a further com- 
luiinication at an early date. In conclusion, the authors desire to 
express their indebtedness to the llesearch Fund Committee of the 
Chemical Society for a grant which has partly defrayed the expenses 
ol this investigation.. 

Chemical Laboratory, 

Technical College, 

Deboy. 


LXXXIX. — Experimenls on the Walden InversioJi. 
Part IL The Intereonverslon of the Opiicallij 
Aedve Mandelic Acids. 

By Alex. McKenzie and Gkohoe William Clough. 

In a former paper (Trans., 1908, 93, $11) the authors described a 
number of experiments bearing on the displacement of chlorine iu 
Lplienylchloroacetic acid, O^H^'CHChCOgH, by the hydroxy- and 
methoxy-groups. This acid provided an opportunity of investigating 
a special case of the Walden inversion which had not previously been 
examined, namely, that of an acid where the halogen is displaced with 
great readiness and where the large amount of racemisation which 
accompanies the change is very likely a consequence of the presence of 
the two electronegative groups, phenyl and carboxyl, directly attached 
to the asymmetric carbon atom. The action both of water and of 
aqueous sodium hydroxide on sodium Lphenylchloroacetate gave a 
mixture of r- and Linandelic acids, where the preponderance of r-acid was 
very great. On the other band, the action of water on silver Lphenyl- 
cliloroacetato and the action of silver carbonate on /-phenylchloroacetic 
acid iu the presence of water gave a mixture of ?•- and iZ-msCudelic acids, 
tlie raccmisalion in this case being less pronounced than in the dis- 
placement with the so^lium salt. It is thus possible to bring about 
the interconversion of tho eiuintiomorphously related mandelic acids 
and to effect the cycle : 

d-0gH5*CH(0H)-CO4l d-C,-U5-CHCl*COJI 

I (by rcir,) ^ ibT rci.o 

^OgHfi'CHCl-COgH Z-C6U5'01I(OH)*CO.gH. 
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lu the present state of our knowledge of the Walden inversion it 
cannot be said with certainty at which of these stages the change of 
configuration occurs. At the time of the discovery of the inter- 
conversion of the malic acids, the view had been expressed by several 
chemists that a change of configuration takes place in the transforma- 
tion of active malic acid into active chlorosuccinic acid by phosphorus 
peiitachloridc, the chloro-acid rotating the plane of polarisation in tho 
opposite sense to the particular malic acid used. Walden himself 
however, came to the conclusion that in all probability phosphorus 
pentacblorido acts normally. If it is assumed in the case studied by 
the authors that t^e action of phosphorus pentackloride is normal, theo 
the action of sodium hydroxide must be taken as abnormal, and the 
inversion occurs in the displacement of chlorine. One is dealing here 
with a type of reaction differing in mechanism from that of the type 
investigated by Walden, who regards the action of sodium hydroxide 
as normal, since he can effect the following changes, for example : 

CH,-CO,H CH^-CO.H ’ 

The view that the action of phosphorus pentachloride on the active 
mandelic acids is probably normal receives some sliglit support by 
analogy with a number of observations made by E. Eischer. Of the 
reagents used in connexion with thechemistry of the Walden inversion, 
nitrosyl chloride and bromide are particularly prone to act abnormally 
when an amino-acid is acted on by them. It seems, however, 
that the action is normal where the ester of an amino-acid is concerned, 
<f-Alaninc, for example, is converted into ^bromopropionic acid by 
nitrosyl l)romidG, whilst ethyl rf-alaninc gives ethyl d-broraopropionate. 
A similar effect has been observed by Fischer with silver oxide, 
which does not always act abnormally, but docs so in certain cases, 
where the presence of a carboxyl group apparently favours the 
inversion. Now when phosphorus pentachloride acts on (^mandelic 
acid, the ?-chloro-acid is formed ; when phosphorus pentachloride acts 
on etliyl cZ-mandebitc, ethyl /-phcnylchloroacetiite is formed, llotb 
these actions would thus seem to be normal, 

Walden regarded the action of .silver oxide in his experiments as 
abnormal. In the case studied by the authors, however, the parent 
active mandelic acid is regenerated by tho action of silver carbonate 
and water, thus : 

0>y rci;.) 

t/-C,H,'CII(0Il)-C02U ^CgH.-CIICl-CO.lL 

(l,y AL:.Ct>J 

Two iuterpretation.s are pos.^dble here: (1) botli phospliorus penta- 
chloride and silver carbonate act abnormally, a double Walden 
inversion taking place, and (2) both phosphorus pentachloride and 
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silver carbonate act normally. We are inclined to take the latter 
yieWj although it must be borne in mind that E. Fischer and Scheibler 
(iTer., 1908, 41 , 889, 2891) have recently submitted evidenco from 
wliieli it appears that a double Walden inversion takes place in certain 
changes undergone by the optically active a-aminoisovaleric acids. 

Since the behaviour of ^-phonylchloroacetic acid towards water, 
sodinm hydroxide, and silver carbonate respectively is so different from 
that of the active halo^n succinic acids studied by Walden, it was 
decided to investigate the action of water and of bases on several 
of its salts. Walden’s results (Ber.y 1899, 32, 1833) may bo quoted 
here for comparison : 


Avtiv halogen-bnccinic acid. , 

Agent. 

Malic acid. 


I. ^Chlol■osuccinic acid ' 

Afr.,0 

^•Miilic acid,* [a]i, about 

- ieo" 

Mirbiiiosuccinic „ • 

11., 0 

11 »i )> 

•212 

1 ) • 

TfOH 

M » * 

-203 


II-O 

,, , ,, 

-172 


IlfeO 

!» n 1) 

-130 


IMO 


-12o 

II. „ 

HI. bChlorosnceinic 

T1..0. 

'i- .Malic ,, 

+ 0 

RbOil 

Malic ,, ,, 

+ i{0 

KOII 

» >} >j 

• 125 


NICOH 

>> n 

-rltiO 

IJ O' 

CilO 

»> ) ) >1 

+ 330 

Mii'ornosucoiuie ,, 

Cd(Ollb 

»> •! »> 

-i-301 

M.’lilorosucciinc ,, 

Ha(OHt. 


5-170 


P^OIC.. 

>» >) n 

+ 170 

) * 

NaOll 

>• >» n 

+ 150 

1 j j , 

Sh(Oll).. 

,, ,, 

+ 133 

,, 

LiUH 


+ 100 


’ Tlic rutark'ii was in each c.isc l.y tliL ur.inyl nitrato ivagcnt. • 

The variation in the rotation of the malic ncid formed by the 
rliflerent bases is largely due, as ^VaIdcn suggests, to the c.\periruental 
coiiditiou.s being different for each individual base used, so that the 
active malic acid is nearly always iiiixcal with the r-form, the amount 
of the latter varying within large limits. The displacement of 
halogen is brought about by two agents, base and ^s•ater, which, in 
Class 1, act in the s.ame direction to give a malic acid of the same 
sign as that of the halogen-succinic acid used ; in Class II the effect of 
water neutralises that of the thallium oxide, -wiiereas in Class 111 
die effects of water and base are o[»posed to one another. 

In Llio experiments formerly described (/oc. ci(.) on tlie action of 
water on /-phenylchloroacetic acid, the product was r-iiiandclic acid, but 
It was suggested that possibly a small amount of active acid might be 
obtained together with the r-acid by variation of the experiineuCtl 
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conditions. We now 6nd that a little l-mandelic acid can be obtaiuod 
from the f cliloi-o-acid by means of water, which apparently has 
the same effect as it had in Walden’s experiments in causing am 
inversioD. 

The following results were obtained : 


Active achl. 


Agenf* 


Sign of 
rotation of 
maiidelic acid 
mixture. 


Z Pheiiylehloroacetic acid 

tM’hcnylcMoroacetie ,, 
Z-Piiciiylcliloroacctic ,, 




Water 

,, and Ag^CO;! 

,, ou Ag salt 

,, ,, Hg‘ salt 

„ „ 

„ an.l IM(OJI)., 

on Na salt 

„ .. K „ 

,, NH, suit 

,, ,, Pi ,, 

,, Pvh „ 

and CiiO . 

„ ,, L’ii .,0 

on r»:i salt .• 

„ ,, TP 

,, and TlOn on Tl' salt ...; 

,, ,, on Ki .. 

,, on I’l* salt 

and ! 

,, ofi Pc’" salt 1 

and 1T<0)1)4 

,, Xu.aT, ^ 


I- 


The feature throtighout was the large amount of l acemisaliun which 
accompanied the displacement of halogen. The metals which behave 
like silver are tJiose wln'ch arc higli in tlio electromotive series. 
Platinum i.s an apparent exception. Jn tlie action of platinic 
hydroxide on the /-chloro-ueid, however, tlie preponderating iiitlueuce 
is undoubtedly the action of water on the ^-acj<l, which gives a slightly 
Ifevorotatory iiiandelic acid mixlure. It is quite possible, liowevei’, 
that the action of water ou the platinum / r>alt gives a dextroiolalory 
maudelic acid mixture, and if this is the the effect is counter- 

acted by the preponder.ince of the /-acid formed by the action of 
water on the /-cbloro-acid. For the .simc reason, the examination of 
the action of tJie copper oxidca and <>f antimony trioxido was uu.satis- 
factory, inasmuch as two actions were in progress simultaneously, 
namely, the action of water on the free acid and the action of water 
ou the salt. We do not, therefore, attach much weight to the results 
obtained in those four eases. 




experiments on the Walden invebsion, part ii. 781 

jfc will be observed that ‘fcbe behaviour of the thaJJium salfc is 
similar to that of the salts of the alkalis, whereas in Walden’^ 
gxpei'iinents thallium hydroxide behaved like wlv^r oxide. 

About the same time as the publication of our first paper on the 
Walden inversion, B, Fischer and Weichhold (-Her., 1908, 41, 1286) 
described the resolution of pheoylatuinoacetic acid, 
C,H,*CH(NH,)-CO,H, 

into its optically active components. The active amino acids were studied 
with respect to the action of nitrous acid and of nitrosyl bromide on 
them. The d-amino-acid was converted into r-mandelic acid by means 
of nitrous acid, whilst nitrosyl bromide also caused a large amount of 
l•aceulisation. The conclusion was drawn that, in the elimination of the 
amino-group from the active phenylaminoacetic acids, there is a great 
tendency to racetnisation, and that the study of the Walden inversion 
in this particular case is accompanied with special difficulties on this 
account. Since we had already obtained the d- and /-phenylchloro- 
acetic acids, the study of the displacement of chlorine in these acids by 
tbe amino-group was under consideratiou, and we are accordingly 
indebted to tbe courtesy of Geheimrat Professor Fischer, who agreed 
to our continuing our work in this direction. 

It was found that a change of sign of rotation takes place when tbe 
chlorine is displaced by the amino-group. Further, the interconver- 
sioD of the mandelic acids can be effected by a method different from 
that described previously, thus : 

ciCjH5-CH(OH)-CO,,H ‘P' 

! (Uy PCI 5 ) (by XHjOH) 

iCjn/cHCl-COjH rf-CjU^-CHCl-CO^H 

^(by N'ltlOU) tcbrPOIj) 

(J-c„H5-ch(nh2)-co5H ;-oj4-ch(oii)-co,h. 

Tlie striking feature in each ca.se is tbe large amount of racemisation 
which always occurs. 

The formation of the amino- from the oUloro-aeid takes place readily 
by means of concentrated aqueous ammonia, a certain amount of 
Httive mandelic acid being formed at the same time. It is possible to 
carry out the conversion of the active phenylaminoacetic acids into 
mandelic acids by means of nitrous acid iu such a manner that 
tbe raceuii.^ation is nob complete, and it will be seen from tbe 
abov-e scheme that the action is uccompauied with a change of sign of 
I'oLatiou. 

In the conversion of an active mandelic acid into its enantio- 
®orpiio\is form iu the manner indicated, it is exceedingly improbable 
that fv Walden inversion takes place at each of the three stages. The 

VOL. XCV. 3 E 
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other alternative is that one of the three reagents, pbospl^orua penta^ 
chloride, ammonia, and nitrous acid, acts abnormally. We express the 
view with reserve, that the inversion takes place by. means of the 
ammonia, whilst phosphorus pentachloride and nitrous acid act 
normally. Fischer and Scheibler (loe. cit.) have already studied a 
case where ammonia seems to act abnormally. When cf-valine is 
acted on by nitrosyl bromide, it forma /-bromoifiovaleric acid, from which 
by the action of ammonia the original valine is regenerated. Now if 
the behaviour of ti-valine was similar to that of other a-amino-acids 
Z-valine would be formed by the successive action of nitrosyl bromide 
and ammonia. Fischer and Scheibler quote a number of observations 
which render it probable that a double Walden inversion took place, 
that is, that both nitrosyl bromide and ammonia acted abnormally. 

The displacement of the amino-group in the active phenylamino- 
acetic acids by halogen was also examined, and the observation of 
Fischer ’and Weichhold {loc. cil.), that a large amount of racemisation 
takes place, was confirmed. Some active halogen acid is, however, 
produced, and this is opposite in sign of rotation to the amino*acid 
used. From ^phenylaminoacetic acid, for example, a dextrorotatory 
mandeUc acid mixture may be obtained : 

Z-C(.H5*eH(NH,)*CO^U 
I Cy NOBr) 

rf-C,H,-CHBr-CO,H — > <i.C,H,-CH(OH)-CO,H. 

Assuming that the behaviour of phenylbromoacetic acid towards 
ammonia is similar to that of the chloro-acid, the following changes 
are thus possible ; 

(by NH^OH) 

ti-C.H.'CHBr'CO^H ^-CgH,-CH(NH2)-C02H. 

(by NOUr) 

It thus appears that the parent active amino-acid can be regenerated 
by the successive action of nitrosyl bromide and ammonia, ao 
anomalous behaviour which has been observed only with the active 
valines. Since it is well known that nitrosyl bromide acts abnormally 
on amino-acids, we think it likely that both ammonia and nitrosyl 
bromide act abnormally in this transformation, in other words, that 
a double Walden inversion takes place. 

Experimental. 

Preparation of ^-Phenylchloroacetio Add. 

The f-phenylchlorcacetic acid used in the subsequent experiments 
was prepared as previously described {loc. cit.). 

In the course of a scries of experiments, conducted with the object 
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of obtaioi^g the li-acid, the following obseryations were made. 
W lien an et&yl-alcohoHc aolution of ther-acid wa-shalf uentralised with 
morphine, iniij. the crop which fieparated on cooling was decomposed in 
order to remove the morphing the resulting acid was generally found 
to be dextrorotatory^ but it was occasionally laevorotatory. f]ron»' 
a large number of separate experiments, acids of very varying specific 
rotations in benzene solution were obtained by decomposition of the 
crystals which separated in each case j the following are some of the 
figures: +3°, +4*3^ +14-7°, +18° +114° +139° +117°, +168° 

+ 169° +164°, -9°, -112-9° - 149°, etc. 

Since this behaviour affords a very striking example of the influence' 
of temperature and rate of crystallisation on the resolution of a 
racemic acid, a few details may be given. r-Phenylchloroacetic, acid 
(5 grams, 2 mols.) was dissolved in ethyl alcohol (25 c.c.) and 
morphine (4'5 grams, I mol.) was added. The mixture was heated on 
tho water-bath, and the morphine all dissolved before boiling started. 
The liquid was poured into a beaker surrounded by water at 22°, and 
stirred vigorously for five minute-s, during which time crystallisation 
took place. The crystals were drained off and amounted to 2 ‘4 grams. 
After treatment with sodium carbonate, 1*5 grams of morphine were 
recovered, and this is the amount calculated on the assumption that 
the salt is composed of 1 mol. of acid and 1 mol. of base. The acid 
obtained (0'8 gram) was dextrorotatory, giving the following value in 
benzene solution : 

i = 2, 0 = 3-725, +8*73°, [a]^ +117'2°. 

In a second experiment, the solution, prepared as before from 
5 grams of acid, 25 c.c. of ethyl alcohol, and 4*5 grams of morphine, 
was surrounded by ice-cold water and not stirred. No crystallisation 
kd set in after thirty minutes. The solution was maintained at 
about 0° for eight hours longer, by which time crystals had separated. 
These amounted to 2-1 gram.s, a little less than in the experiment 
already quoted, On being decomposed as before, the morphine salt 
gave 0'7 gram of acid, which was, however, laevorotalory, giving the 
following value in benzene solution: / = 2, c==2-99, an - 8'90° 
[o]i, - 148*8°. These tvry experiments were then repeated, and acids 
of the specific rotations +139'!° and — 112'9° respectively were 
obtained. The experimental couditiona were very similar to those 
adopted previously. 

It will thus be seen that conditions can be chosen whereby either a 
dextrorotatory or a Iwvorotatory phenylchloroacetic acid is obtained 
from the crop which separates from a solution of morphine salt made 
> 1 ? as described. 

Since the immediate object of these experiments was to devise a method 

3 K 2 
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for preparing the ci-acid, we have not continued the work far enough 
to enable a satisfactory interpretation of this behaviour to be giren. 
MeyerhoSer has pointed out {B&r., 1904, 37, 2604) that a partially 
racemic salt is comparable with a double salt in that it possesses thvee 
tempertiture intervals on crystallisation : {a) the single salt interval, 
where the more sparingly soluble single salt crystallises out first, 
whilst both single salts separate on further crystallisation ; {h) the 
transition interval, where the more sparingly soluble single salt 
crystallises out, whilst the partially racemic salt separates as the 
crystallisation proceeds, and (c) the double salt interval, where only 
the partially racemic salt separates. X resolution of an acid by the 
alkaloidal method is possible only in cases (a) and (6). If this analogy 
given by IMeyerhoffer is borne iti mind, it is likely that an adequate 
explanation of the preceding observations could be provided by a 
study of the solubility curves of the various morphine salts of the 
isomeric phenylchloroacetic acids between 0*^ and 20^. 

In some experiments the crystallisation was started from tlie 
solution above 20®, and the product then transferred to an ice-chest at 
8®. The crystals which separated gave on decomposition an acid 
which was only slightly dextrorotatory. From 10 grams of r-acid, 
100 c.c. of ethyl alcohol, and 8-9 grams of morphine, the yield of salt 
was 7*5 grams, and the resulting acid gave [a]j, -fl4'7® in benzene 
solution. In another experiment under similar conditions the acid 
obtained had + in benzene solution. 

In another experiment, the crystallisation was conducted slowly at 
25®. The solution obtained from 10 grams of r-acid, 8‘9 grams of 
morphine, and 50 c.c. of ethyl alcohol was placed in a thermostat at 25®. 
After two hours, there was no appearance of crystallisation. Next 
day 6'8 grams of gla.ssy ery.stals wei'e separated, and the acid prepared 
from this amount was liovovotatory, giving [a,]r> -9° in benzene 
solution. The liltralo gave an acid with [aju + 10 9®. 

The resolution apparently p\oceeds differently where methyl alcohol 
is substituted for ethyl alcohol, and when half the calculated amount of 
morphine is used as before. Thus the solution obtained from 10 grams 
of ?’-acid, 8‘9 grams of morphine, and 100 c.c. of methyl alcohol was 
placed, when warm, in an ice-chest at 8°. Crystallisation began after 
forty-five minutes. Next day the crystals were removed. They 
amounted to 10-3 grams, and the acid prepared from them was hero- 
rotatory, giving [a]^ -130T®iu benzene solution. The filtrate was 
also examined, and the acid prepared fi'om it had [a]p -hTTS®. In 
another experiment where the same quantity of material was used, the 
crystallisation began before the solution was quite cold and was 
conducted at 18®. 9'2 Grama of morphine salt were obtained iu this 
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cur^e, and the acid had [a]n —123°, whilst the mother liquor gave an 
jcid with [«]„ + 55°. 

The pure d-aoid can be prepared by two methods, as exemplified in , 
the following experiments. 

I. The solation obtained from the y-acid (50 grams, 1 mol.), 
morphine (85 gram.s, 1 mol.), and methyl alcohol (250 e.c.) was allowed 
to crystallise at 8 — 10°. After twenty-four hours, the crystals 
(8o grams) were separated and raanipulatod as previously described 
(/or. oif.) to obtain the f-acid. The mother liquor wa.s allowed to 
evaporate spontaneously, and the residue treated with sodium 
carbonate in the u-sual manner. The .acid obtained (17 grams) had 
[a]c +111° for c = 3'75 in benzene solution. It was dissolved in 
50 c.c. of ethyl alcohol, and morphine (14 grama) added in amount 
necessary for half neulrali-sation. The mixture was heated until the 
morphine dissolved, and was then surrounded by water at 22° ; it was 
stirred for live minutes to start the crystallisation, and then allowed to 
remain at 22° for ton minutes longer.^ The crop which separated 
iimoiinted to 10 grama, and from it there were obtained 3 grams of 
acid which was nearly pure, giving [a]^ +188-0° for c= 3-746 in 
benzene solution. After one crystallisation from low-boiling light 
petroleum the acid is pure. 

II. It has already been shown that when the r-acid is half neutral- 
ised by morphine in ethyl-alcoholic solution the morphine salt which 
separates gives a very active acid if the crystallisation is conducted 
with stirring at 22°. Hut the ac-irl mixture wa.s not sufficiently active 
to enable the separation of the inire acid from this mixture by 
crystallisation with light petroleum to be practical. For this purpose 
it is nece-ssary to obtain an acid mix-tiire wiUi an activity of at least 
[a]„ 140° in benzene solution. The following method gave the result 
desired : 

The r-acid (10 grams) was dissolved in lOO c.c. of ethyl alcohol 
and morphine (9 grams) added. The mixture was warmed until the 
solution of the morphine was complete. Crystallisation began when 

the .solution was cooling. The mixture was maintained at 16 18 ° 

for twentyTour hours. The crystals which separated amounted 

to 7 grams, and from them 2’3 grams of acid with the I’otation.. 
[ii]p -i-16-l-3° for c°=l'57 in benzene solution we'-e obtained. The 
pure acid was obtained after two crystallisations from low-boiling 
light petroleum, 

<^-l‘henylchloroacetic ocuf, like the ^acid, melts at 

6D— 61''. On analysis: 

Pound, 01 = 20-8. CsHwOXl requires Cl = 20'8 per cent. 
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Its rotation was debermiDed in benzene solution : 

z-l,c = l-935,a" +3-70° [a]}? +191-2° 

The value previously obtained for the 2-acid was [a]^ - 191° for 
c=s3‘34i5 in benzene solution. 

It may be mentioned that the 2-acid underwent no appreciable auto- 
racemisation in the course of one and a-half years, during which time 
it was preserved in a stoppered tube in the dark (compare Waldes, 
1898, 31, U16). ■' 

Conversion of i-FhenylcIUoroacetie Acid into a Mixture of r- and 1- 
Mandelic Acids. 

The displacement of halogen in 2-phenylchloroacetic acid was con- 
ducted under a variety of conditions, and was complete in each case. 
The active mandelic acid mixtures obtained were examined in ethyl- 
alcoholic solution. 

Action of Water on X-PIt^nyWdoroacelic Acid . — It had previously been 
observed that the complete displacement of halogen in 2-phenylchloro- 
acetic acid takes place with great readiness at 100°, but the resulting 
mandelic acid was found to bo inactive in these experiments. A 
mixture of r- and /-manddlic acids is, however, easily obtained by the 
action of water at 25° on the ^-chloro-acid, but the proportion of 
2-mandeIic acid in the mixture is very small. 

The velocity of displacement of chlorine in r-phenylchloroacetic acid 
was roughly measured at 25°. The acid (0-852 gram) was dissolved 
in 100 o.c. of water by shaking in a thermostat at 25° After three 
days, 10 c.c. of the solution required 14*9 c.c. of 0*053Ar aqueous 
sodium hydroxide for neutralisation ; after six days, 17-0 c.c. of alkali 
were required; after eight days, 17-8 c.c. ; after ten days, 18-0 c.c.; 
after thirteen days, 18*3 c.c. The displacement by this time was 
nearly complete, since, on boiling the latter solution, an additional 
0-7 c.c. of alkali was required for neutralisation. 

2-Phenylchloroacetic acid (0-85 gram) was accordingly dissolved in 
100 c.c. of water, and the solution maintained at 25° for twenty days, 
at the end of which time 10 c.c. required 18*5 c.c. of 0»053iV^ aqueous 
sodium hydroxide for neutralisation. The latter solution (28-5 c.c,) 
was then heated at 100° for tliirty minutes, when an additional 0*5 c.c. 
of t^lkali was required for neutralisation ; the solution remained 
neutral after additional heating for thirty minutes. The remaining 
90 c.c. of solution were therefore heated at 100° for one hour, and the 
solution wa.s then found to be Isevorotatory. The mandelic acid 
mixture (0'6 gram) extiacted from it gave I - 4, d = 2-248, an -0-28° 
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Action of Water on ToidMum XSkcnylcfdoroae&iate. — ?-Acid (0*6 
gram) ; water (10 c.c,) j neutralised by potassium hydroxide ; solution 
(35 c.c.) at the ordinary temperature for fourteen days, then at 100° one 
hour. The resulting mandelic acid mixture (0*4 gram) had [aj^ - 3'8° 
for G = 1*448. * 

Action of Water on Ammonium X-Phenylchloroacetate. — ?-Acid (0*^ 
gram) ; water (10 c.c.); neutralised by ammonia; solution (50 c.c.) at 
the ordinary temperature for twelve days ; concentrated to 33 c.c., 

20 c.c. of which in a 4*dcra. tube gave ao - 0'28°. The resulting 
mandelic acid mixture gave -5*0° for c~ 1-2475. 

Aciioj^ of Water on Lithium \-Pkenylchloroacetate. — /-Acid (0’5 gram); 
water (25 c.c.); neutralised by lithium hydroxide ; solution (50 c.c.) at' 
the ordinary temperature for twelve days ; boiled for thirty minutes. 
The resulting mandelic acid was lie^orotatory, [ajc ~ 3*3° for c 
^1-766. 

Action of Water on Rubidium VPhmylcUoroaceiate. — /-Acid (0*5 
gram) ; water (25 c.c.) ; neutralised by rubidium hydroxide ; solution 
(50 c.c.) at the ordinary temperature for twelve day.s ; boiled for thirty 
minutes. Solution (31 c.c.) was l»vorotatory, 20 c.c. of it in a 4-dcm. 
tube giving Op -0*29°. The mandelic acid mixture gave [o]i, -3*8° 
for c= 1-7925. 

Action of Cupric Oxide on VPhenylckloroacetic Acid. — Freshly pre- 
cipitated cupric oxide from 0*4 gram of copper sulphate, suspended in 
water (25 c.c.), and added to 0*5 gram of /-acid dissolved in 25 c.c. of 
water; at 60°, one hour ; the copper oxide dissolved; one hour at 100°; 
dilute hydrochloric acid added; copper removed by hydrogen sulphide. 
The resulting mandelic acid gave [a]i, - 3*0° for c= 1*412. 

Action of Cuprous Oxide on {•Phenylchtoroacetic Acid.-^C\i'pTouB oxide, 
prepared from 5 grams of copper sulphate, added to solution of j 
1 gram of /-acid in 50 c.c. of water ; twenty-four hours at the ordinary 
temperature; 60°, one hour ; lOO'’, one hour; copper removed. Acid 
gave [a]p - 7'7° for c= 2'665. 

Action of Water on Barium \-PhenyIc/doi‘oacetale. — /-Acid (0*5 gram); 
water (10 c.c.); neutralised by aqueous barium hydroxide; solution*’ 
(50 c.c.) at the ordinary temperature for twelve days ; concentrated to 
22 c.c., which gave ap -0*5° in a 4-dem. tube. The acid gave 
[at-5'l°for c=l*28. 

Action of Thallous Hydroxide on Tkalloris \-Pkenytchloroacetaie . — 
/•Acid (0'5 gram, 1 mol.); water (25 c.c.), and 41 c.c. of an aqueous 
solution of thallous hydroxide (2 mols.) ; four days at the ordinary 
temperature; 60°, one hour; 100°, thirty minutes; concentrated to 
oO C.C., and the mandelic acid extracted after separation of the thallous 
chloride. The specific rotation was [a]o - 3*7° for 1*16. 

The action of water on Thallous /-phenylchloroacetate also gave a 
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similar result ; a mandelic acid mixture with [a]© -51° for c~ 2-31 
having been obtained. 

Action of Water on Lead X-PhmylchloroaceUite. — The lead salt, prepared 
from 0*86 gram of the ^acid by the addition of lead acetate to the sodium 
salt, shaken for one hour with 60 c.c. of cold water ; after twenty-five 
hours warmed at 40° for five hoars, a preliminary experiment having 
shown that the displacement of the chlorine is complete under these 
conditions; lead removed by hydrogen sulphide; the filtrate (65 c.c.) 
was laevorotatory, 20 c.c. of it in a 4-dcm. tube giving aj> - 0’36°. The 
resulting mandelic acid mixture gave [a]o - 5*5° for c = l'19. 

Action of Antimony Tmoxide on \-PhenylchloToacetic Acid . — ^-Acid 
(0*5 gram, 1 raol.), dissolved in water (50 c.c.), and antimony trioxide 
(0‘4 gram, | mol.) added ; at the ordinary temperature for tliirty 
minutes; 60°, two hours; 100°, one hour. Some of the antimony 
^nxide had dissolved. The antimony was removed by hydrogen sulphide, 
and the mandelic acid gave [a]„ - 4*3° for c = 1*41. 

Action of Water on Ferric X^Phenylchloroacetaie. — Ferric ?-8a)t, 
prepared from acid (0*5 gram) by the addition of ferric chloride to the 
sodium salt, added to water (100 c.c.); at the ordinary temperature 
for twenty-four hoars ; 60°, five hours ; the product gave a mandelic 
mixture, which, as usual, was free from chlorine and gave [o]j> - 10'3’ 
for c = lTl. 

Action of Platinic Hydroxide on X-Pkenylchlorociceiic Acid. — Platinic 
hydroxide (0*4 gram) added to solution of the /-acid (1 gram) in water 
(50 c.c.) ; eighteen days at the ordinary temperature ; 100°, two hours. 
Practically all the platinic hydroxide dissolved daring the heating. 
The platinum was removed from the yellow solution by hydrogen 
sulphide. The resulting acid gave [ajp — 4*3° for c = 3*62. 

Action of Water and Sodium Carbonate on Sodium UPAenylc/doro- 
acetate. — ?-Acid (1 gram); 20 c.c. of iV/1 sodium carbonate; forty- 
five hours at the ordinary temperature; 40°, two hours ; 100°, thirty 
minutes. The resulting mandelic acid gave [a]o - 7*2° for c= 3*77. 

Conversion of \-Phenylchloroacelic Acid into a Mixture of r- and d- 
Mandelic Acids. 

Action of Water on Mercuric \-Phenylchloroacetale. — Freshly 
precipitated mercuric oxide from 0*4 gram of mercuric chloride, 
suspended in water, and gradually added with shaking to 0 5 gram of 
the /-acid and 25 c.c. of water. The liquid (70 c.c.) was then shaken at 
the ordinary temperature for fifteen minutes until nearly all the 
oxide had dissolved ; after twenty-four hours, heated at 60° for five 
hours. The mercury was removed by hydrogen sulphide. The 
filtrate (65 c.c.) was dextrorotatory, 20 c.c. of it in a 4-dcm. tube 
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giving 00 +0’21°. The reciting n)andelic acid mixture gave 
+11-1° for c = 1*54. 

Action of Wat&f on Mercurous VPkenylchloroacetate, — ^The mer- 
curous salt, prepared by the addition of aqueous mercurous nitrate to 
the sodium salt obtained from 0 5 gram of the ?-acid, was shaken with 
30 c.c. of water for fifteen minutes ; after twenty-five hours, headed at 
50® five hours ; after twenty hours, the mercurous chloride was filtered 
off and washed with water. The filtrate (35 c.c.), which gave no 
precipitate on the addition of hydrochloric acid, was dextrorotatory, 
20 c.c. of it in a 4-dcm. tube giving an -P l-64‘^. The mandelic acid 
mixture gave [ajn +41-2'^ for c = l*05. 

Jetton of Palladous Hydroxide on \-Phenylchloroacetic Acid . — 
Palladous hydroxide, obtained from palladous chloride (0-3 gram), 
was suspended in water (50 c.c.) and gradually added to a solution 
of 0‘6 gram of the ^acid in 50 c.c. of water; eighteen hours at the 
ordinary temperature ; some of the palladous hydroxide had dis- 
solved. The solution was nearly complete after heating at 60° for 
fifteen minutes ; ^maintained at 60° three hours; at 100° thirty 
minutes. The palladium was removed as sulphide, and the filtrate’ 
(25 c.o.) was dextrorotatory, giving -t-TO® in a 4-dcm. tube. 
The resulting mandelic acid mixture gave [a]^ +9-7° for c = 2'17. 

Conversion of d-Phenylchlcroacetic Acid into a Mixture of r- rmrf 
VMandtlic Acids. 

d-Acid (0-8 gram), added to 5 c.c. of water, and neutralised 
eiactly by standard aqueous sodium hydroxide (43-6 c.c.). After 
addition of 47 c.c. of A’/IO silver nitrate, 8 — 10° forty-seven hours ; 
100’, ten minutes. A little dilute hydrochloric acid was added, the 
silver chloride separated, and the filtrate concentrated by evaporation 
to about 25 c.c. The mandelic acid mixture gave [a]^ -4r5° for 
c=2-23. 

Conversion of \-Phe7iylcfdoroacetic Acid into a Afixture of r- and 
d’J^henylaniinoacetic Acids. 

?*Phenylchloroacetic acid (3 grains) was added to 50 c.c. of strong 
immonia (sp. gr. 0'880) which ha<l previously been cooled by ice. 
The acid dissolved at once. The solution was surrounded by ice for 
h hours, and, after eighty-six hours at a temperature varying from 
12^ to 14°, it was he,ated for thirty minutes at 60° and finally for 
thirty minutes at 100°. It was then evaporated to dryness to expel 
ammonia. Water (50 c.c.) was added, the mixture heated on the 
^ater-bath, and the crop, which separated on cooling, washed with ice- 
3old water. The amino-acid obtained in this manner amounted to 
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0 9608 gram. It was dissolved in 12-8 c.a of 0-99iVr hydrochloric acid, 
and the solution, when made up to 50 c.c., was polanmetrically 
examined with the result ; 

/ = 4, a„ +4-65°, [a]„ +60-5'’. 

The filtrate from which this crop had been removed was con- 
centrated to about 25 c.e., when a small amount of amino-arid 
separated on cooling. This was considerably more active than the 
first crop; 0-1435 gram was dissolved in 2 c.c. of iV-aqueous hydro- 
chloric acid and water, and made up to 20 c.c. with water. On polaii- 
metric examination, it gave : 

1=2, o„ -H-99 “,[o]b -4139°. 

Dilute hydrochloric acid was added to the filtrate from which this 
crop had been removed and tho liquid extracted with ether. In this 
manner, 1 gram of a Imvorotatory mandelio acid mixture was obtained 
■ with the following rotation : 

1 = 2,0 = 4-625, a„ -2-80°, [a]n -30-3°. 

The solution of amino-acid hydrochloride from w,^ich the mandelio 
acid had been extracted was evaporated to 23 c.c. and was dextro- 
rotatory, 20 c.c. of it in a 4-dcm. tube giving a „-4 1-92°. 

It is thus apparent that tho action of ammonia on 1-pheuylchloro- 
acetic acid gives a dextrorotatory mixture of amino-acids, but the 
racemisation accompanying the change is in this case not nearly so 
pronounced as when the chlorine is displaced by the hydroxy-group. 
The formation of mandelic acid together with the amino-acids is 
presumably due to the action of water and excess of ammonia on 
ammonium 1-phenylchloroacetate, and it is interesting to note that the 
presence of an excess of ammonia has the effect of giving a mandelic 
acid mixture of fairly high activity. 


Gmvertion of i Pk«nylchloi oa<xlic Acid into a Mixture of r- and 1 - 
rkenyluminoacetic Acids. 

d-Phenylchloroacetic acid (2 grams) was added to 50 c.c. of strong 
ammonia (sp. gr. 0-880), and the solution maintained at 8—10° for three 
days. After heating at 40° for thirty minutes and at 100° for thirty 
minutes, the product was evaporated to dryness. About 25 c.c, of 
water were added, the mixture heated on the water-bath, cooled, an 
filtered. The solid was washed with a little water, and, on being 
dried, amounted to 0 8 gram. It was lievorotatory. 0 5615 Gram 
was added to water and 10 c.c. of rT-aqueous hydrochloric acid, and tue 
solution made up with water to 25 c.c. 

On polarimetric examination ; 

1=4, -4-32°, [a]„ - 48-r. 
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Dilute hydrochloric acid was added to the filtrate from which the 
preceding crop had been removed, and the mandelic acid present was 
separated from the amino-acid hydrochloride by extracting twice with 
ether* It amounted to 0*5 gram, was dextrorotatory, and. gave the^ 
following value : 

/ = 4,c- 2*4075, an +2*21° [a]o -J- 23^ 

The liquid which had been extracted was evaporated to 23 c.c., 
20 c.c. of which in a 4-dcm. tube gave — 4‘32°. 

Action of Nitrous Acid on the Opticcdhj Active Pkcnylaminoaoetic 
Acids. 

The optically active phenylaminoacetic adds were prepared by the 
resolution of the r acid as described by K. Fischer and Weichhold 
{loc. cit.). The inactive acid was converted into its formyl derivative,, 
which was then’ resolved by cinchonine; from the ^fo^myl phenyl- 
aminoacetic acid thus obtained, the formyl group was eliminated by 
aqueous hydrobromic acid. The activity of the resulting ^-phenyl- 
aminoacctic acid was in close agreement with the value quoted by 
Fischer and Weichhold, who give the following data : 0*7438 gram of 
acid was dissolved in 6*7 c.c. of ..V-hydrochloric acid and 3 c.c. of 
water; ap was -23*35° in a 2*dcm. tube and [a]y - 157*78°. The 
value obtained by us was as follows: 0*7438 gram of acid was 
dissolved in 6*1 c.c. of DliV hydrochloric acid and 3*6 c.c. of water; 
was - 11*65° in a 1-dcm. tube. 

The following experiment showed that a small amount of (i-mandelio 
acid is produced together with the r-acid by the action of nitrous acid 
on /-phenylaminoacetic acid hydrochloride. A solution of 2 grams of 
the /-amino-acid in 50 c.c. of l'l*V-aqueous hydrochloric acid was 
surrounded by ice-cold water, and an aqueou.s solution of sodium nitrite 
( 1*0 grams dissolved in 4 c.c. of water) gr.adually added within an 
interval of forty-five minutes. The solution was shaken occasionally. 
After remaining for five and three-quarter hours in ice-cold water 
•without shaking, the solution was polarimetrically examined and found 
to be lievorotatory, 20 c.c. of it in a 4-dcm. tube giving -1*65°. 
Oq shaking the solution at this stage, a little gas was evolved, and 
the action was apparently not quite complete. After sixteen hours at 
the laboratory temperature, the evolution of gas had ceased,' and the 
solution had become dextrorotatory. Two days later, 20 c.c. of the 
solution gave -f0'40° in a 4-dcin. tube, and the mandelic acid 
mixture, when extracted, ’amounted to 1*61 grams and gave the 
following value : 

/«4, c = 805, gd -h 1*75° [a]i, -h5*4° 

A similar experiment was carried out with (^phenylaminoacetic acid, 
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which was prepared by resolution of the formyl acid with quinine as 
described by Fischer and Weichhold (Joe. cit,). The mandelic acid 
mixture, produced by the action of nitrous acid, was Isevorotatoi-y 
giving [ajo -7-3° 

Conversion of the Optically Active Fhenylaminoacetic Atnds into 
Phenyldialoym'aceiic Acids. 

A solution of 5*6 grams of Z-phenylaminoacetic acid in 100 c.c. of 
aqueous hydrobromic acid (40 per cent.) was immersed in a freezing 
mixture of ice and salt, and 9 grams of bromine were added. After 
a current of nitric oxide had been passed into the mixture for one and 
a-half hours, an additional 13 grams of bromine were added, and the 
passage of nitric oxide continued for three and a-haU hours longer. 
The evolution of nitrogen was noticed. Next day a current of sulplmr 
“dioxide was passed into the mixture, which was then extracted with 
ether. The resulting acid was neutrali.sed by aqueous sodium 
hydroxide, and the heating of the aqueous solution of sodium salt 
conducted for some time in order to di.splace the halogen from the 
broino-acid. Finally, the mandelic acid was obtained from the sodium 
salt. Its aqueous solution (60 c.c.) was dextrorotatory, 20 c.c. of it io 
a 4-<lcm. tube giving +0'44° 

The displacement of the amino-group in d-phenylaminoacetic acid 
by the halogen atom was conducted under conditions which were 
difiereut from the preceding. The acid u.?ed was not honiogeueons, 
as it contained some of the r*acid and had [a]r, + 1 19"^ in hydrochloric 
acid solution of the same strength as was used for the determinatioD 
of the activity of the ^-acid. The acid (1 gram) was added to *20 c.c, 
of concentrated aqueous hydrochloric acid. A solution of 0'8 gram of 
sodium nitrite in 3 c.c. of water was gradually added within an 
interval of thirty minutes. After one and a-half hours, there was no 
further evolution of gas, and some sodium chloride had separated. 
The liquid was extracted with ether, the ethereal extract dried, the 
ether expelled, and an oil obtained, which quickly solidified in a vrtcunm. 
It amounted to 0’88 gram, and from its melting point (55—65®) 
seemed to consist mainly of a mixture of r- and active phenylchloro- 
acetic acids. It was made up with benzene to 20 c.c., and, after 
shaking, 0‘4 gram remained undissolved and was found from its 
melting point to be r-mandelic acid. The portion soluble in beozene 
was examined. It was laevorotaforyy giving [a]r, - 2T4° for c *= 4‘2 in 
benzene solution. The displacement of the amino-group by chlorine 
is thus accompanied by a change of sign. This observation was con- 
firmed by the beliaviour of the product towards ammonia. The 
residue, obtained after removal of the benzene, was dissolved in 
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25 c.c. of concentrated aqueous ammonia and maintained at about 
[or twenty-four hours. The liquid was then concentrated by evapora- 
tion on the water-bath to about 10 c.c., an excess. of dilute hydrochloric^: 
dcid added, and the product extracted with ether. I’he resulting acid 
[0‘32 gram) was Ijevorotatory, and was a mixture of r- and f-maudelic 
acids with [aj^ —8*0° for c=T595- The liquid which bad been 
extracted was distinctly dextrorotatory. 

Bikkbeck Colleoe, 
l.ttxVDON, E.C. 


XC. — liulican. Part II. 

By Akthuk George PeukjiN and Frederick Thomas. 

L'j a previous communication (Trans., 1907, 91, 1715), it was,] 
shown that indican, the glucoside of incloxyl wincli is present in 
certain plants which yield indigo, can be readily extracted from 
the leaf by means of acetone, and isolated in quantity by an 
exceedingly simple method. For the purpose of further inves- 
tigation, an amount approximating to 350 grams of the crude, 
crystalline glucoside was prepared according to this process by 
the authors in conjunction with W. P. Bloxam, and this, it was 
found, could be readily puritied by crystallisation from absolute 
alcohol. The product, which was of about 94 per cent. ]mrity 
(calculated as C].Hj-0qN, 3H20), was added to three times its 
hulk of the alcohol, dissolved by very gentle warming, filtered 
from a trace of indigotin, and the solution partly evaporated. 
The crystals, which separated on cooling, were again rocry.staUised 
from alcohol, and were now usually quite colourless and chemically 
pure. From the mother liquors, by evaporation, a further amount 
of tlie substance could he recovered, and it was thus evident that 
indican suflers little or no decomposition in boiling absolute 
alcoholic solution : 

Found, 0 = 56-89; 11- 5 80; N-4-83. 

Cl4HJ~0^;N requires C = 56'94; H = 5’76; N^-4'75 per cent. 

In order, however, to he certain as to the purity of the sub- 
stance, determinations were carried out by the new isatin method 
of Orchardsou, Wood, and Bloxam {J. Soc. Chan. Iiui., 1907, 26, 
4) ascertain of the samples came to hand: 

0 1181 gaveO'lODO indinibinlOO percent, 'rheory requires 0'1048 gram. 
0l0;r2 „ 0*0930 „ „ „ ” „ 0-0935 „ 

lilOla „ 0-0900 „ ., ,, 0-0901 „ 

wiai „ 0-1000 „ „ „ „ o-idor „ 
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On the other hand, some preparations of tlie indican were, for 
economy's sake, merely crystallUed once from alcohol, and the 
product thus obtained was employed in this investigation for 
experiments where absolute purity of the substance was imt 
essential. When such was the case, this is referred to in con- 
nexion with the experiment. 

During the preparation of the indican, a considerable quantity 
of the aqueous mother liquor accumulated, which, on keeping, 
gradually darkened, and after some time developed a peculiar 
odour closely resembling that of acridine. An examination was 
carried out of the freshly prepared product to determine if any 
indication could be obtained of the presence of an indoxyl 
glucoside other than iudicau. One of the most ready methods of 
eliminating the large quantity of impurity present was found to 
consist of the addition of ether to an alcoholic solution of the 
mixture, and to evaporate the clear liquid containing most of the 
indoxyl glucoside in a vacuum. As a result of the fractional 
crystallisation of the residue from water, crystals of indican onlv 
were obtained, and no new glucoside of this character has beeo 
yet brought to light. 

Prof, ter Meulen (-priiate co7nmnnicatio?i) has confirmed the 
suggestion {loc. cit.) that the melting point, given in the 
paper of Hoogewerff and ter Meulen {Vroc, K, Akad. Wttmach. 
Amsterdam, 1900, 2, 520) is a clerical error, and is in reality 
intended for 57®. The same chemist also directed attention to 
a paper by himself, Recherckes experimefitaUs sur la nature, de 
quelques glucosides'* (flee. trav. chim., 1905, 24, 444), containing 
some experiments on iudican of which we were unaware. An 
interesting modification of the original method for the isolation 
of this glucoside from Polygonum tinctorium is there given, and 
consists in treating a cold solution of the partly purified substance 
with sulphuric acid, by which means certain impurities are pre- 
cipitated, remarkably enough without a perceptible hydrolysis rf 
the Indican itself. The acid is then removed by barium carbonate, 
and from the solution the crystalline compound readily separates. 

The main rbject of this communication of ter Meulen's is, in 
50 far as it concerns indican, the determination of the sugar that 
this glucoside yields when hydrolysed by its specific enzyme, and 
as a result it is shown that whereas the hydrolysis proceeds readily 
in the presence of galactose, saccharose, and mannose, and a yield 
>£ indoxyl approximating 93 per cent, is thus produced, that the 
reaction is inhibited by the presence of glucose to some extent, 
IS but 86 4 per cent, of indoxyl is obtained. The sugar produced 
a thef^ore dextrose, and this was confirmed by the isolation of 
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,he pure sugar aiid its osazone melting at 202 — 203®. ; In the 
neantime, a further study of the sugar had been in progress 
n this laboratory, owing to the fact that the melting point of 
jure destroaazone has been given by Tutin (Proc., 1907, 23, 250) 
i,8 217®, whereas in the former communication the product obtained 
3 ielted at 204 — 205®. A quantity of the pure sugar from indican 
W 3 .& prepared and purified by crystallisation from ipethyl alcohol, 
jut on conversion into the osazone and by crystallising this substance 
[rom various solvents, no higher melting point than 204 — 205® 
30 uld be observed when the heating was carried out with moderate 
rapidity. An examination of pure dextrose in this respect gave a 
similar result. As a final confirmation, the sugar from indican 
was acetylated by Erwig and Koenigs’ method {Ber., 1889, 22, 
1464), and the purified compound compared with acetyldextrose. 
Both preparations melted at 109—110®, and a mixture of the two 
behaved in an identical manner. 

It has been shown by Baeyer (Ber., 1881, 14, 1745) that 
indoxyl readily condenses with aldehydes and ketones to form the 
so-called iudogenides, and Hazewinkel (Proc, K. A had. Wetemch. 
Amsterdam^ 1900, 2, 512), in the valuable communication which 
demonstrated for the first time that iiidican is an indoxyl 
glucoside, partly identified his substance by means of its con- 
densation products with isatin, benzaldehyde, and pyruvic acid, 
relying, however, on their qualitative reactions, as he did not 
prepare these compounds in a pure enough condition for analysis. 
In connexion with the analysis of crystalline indican, and the 
amount of this compound which is present in the plant, it is now 
well known that the interaction of indoxyl and isatin to form 
indirubin is the basis of a method which, when carefully carried 
out, gives remarkably accurate results (loc. cit.). It was, however, 
interesting to determine if certain aldehydes could be usefully 
employed to replace the isatin in this process, and as it was 
necessary that the final product of the reaction, like indirubin, 
should be insoluble in dilute alkali, p-nitrobenzaldehyde and 
piperonal were selected for experiment. 

When 1 gram of iiidican was dissolved in 30 c.c. of water, the 
solution treated with 1 gram of jhnitrobenzaldebyde, and heated 
to boiling in the absence of air, the addition of 5 c.c. of hydro- 
chloric acid caused the almost instantaneous separation of a red 
crystalline mass. After recrystallisation from acetone, it melted 
at 273 — 274®, dissolved sparingly in ether to form a beautiful 
green, fluorescent liquid, and was identical with the p-nitro- 
bcnzaldehydeindogenide previously described by Baeyer (loc. eit .) : 

Found, N=:10‘G0. requires N = 10'52 per cent. 
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Experi-ment indicated the exiren^ readiness with which this 
reaction .occurs, for with indican solution at a dilution of 
1 in 1000, the above compound quickly separates, and even at 
1 in 10,000 of water the condensation can be observed to take 
place. As a result of the study of the quantitative aspect of the 
process, the following method was devised. 0*25 Gram of indican 
(99 per cent.), dissolved in 150 c.c. of water, was treated 
with 0'75 gram of p-nitrobenzaldehyde, the mixture heated 
to boiling in an atmosphere of carbon dioxide, and treated drop 
by drop with 5 c.c. of hydrochloric acid diluted with 25 c.c. of 
water. After digestion for half an hour, 250 c.c. of boiling water 
were added for the purpose of retaining the excess of aldehyde 
in solution, and the product was then boiled for ten minutes 
longer, cooled, and kept for half an hour. The crystals were 
collected on a tared filter, washed with water, then with 0*5 per 
cent, sodium hydroxide solution, and finally with warm 4 per cent, 
acetic acid: 

Found, 0'2229 gram. Theory i*equii’es0'2231 gram. Yields 99’9l pereeul. 

„ 0-2225 „ „ „ 0*22:il „ Yield = 99-73 „ 

It was accordingly evident that the condensation of indoxyl 
with p-nitrobenzaldehyde takes place under these conditions in a 
quantitative manner. The product thus obtained was quite free 
from the aldehyde, melted at 273 — 274*^, and was therefore pure. 

The interaction of piperonal with indoxyl, which does not appear 
to have been previously studied, readily takes place under similar^ 
conditions to those employed with p-nitrobeuzaldehyde. A*< 
voluminous, orange-coloured, crystalline mass quickly separates, and 
the product is purified by crystallisatiou from alcohol : 

Found, C = 72-37; H = 4'34; K = 5-46. 

CjgHjjO^N requires C=:72-4.5; 1 1 --4'lo ; K — 5‘28 per cent. 

The new compound consists of needles, melting at 223 — 224® 
sparingly soluble in ether, witli formation of a green, fluorescent 
solution. 

Piperonal does not react -with indoxyl quite so readily as 
^j-nitrohenzaldehyde, for although the condensation takes place to 
some extent with a mixture of 1 gram of indican, 1 gram of the 
aldehyde, and 10 c.c. of hydrochloric acid in 1000 c.c. of boiling 
water at a diliUion of 1 in 10,000, no production of the expected 
compound could be observed. 

As a result of the quantitative study of this process, the 
following method has as yet given the best result. 0*25 Gram of 
99 per cent, indican in 250 c.c. of water, 0*75 gram of piperonal, 
and 5 c.c. of hydrochlcric acid were caused to react under identical 
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conditions with those employed in the ^^nitrobenzaldehyde experi- 
nients, with the exception that the digestion was carried out for 
Olio hour: 

Found, 0-2132 gram. Theory requires 0-2221 gram. Yield = 96 per cent, 
o ” .. .. 0-2221 „ Yield = 95-90 ,, 

The employment of piperonal for the quantitative estimation 
of indicau thus yields under these conditions but approximately 
satisfactory results, and this appears to be due to the fact that 
the acid filtrate retains a small amount of the condensation product 
in solution. The crystals, which were of a dull orange colour, 
melted at 217 219°, and were evidently not quite pure; and 

again, although the piperonal is to some extent dissolved by the 
water, and much is driven off with the steam during the reaction, 
a trace is apt to be retained by the substance, and prolonged 
heating of this at 100° is necessary until the characteristic odour 
of the aldehyde has disappeared, o- and m-Nitrobenzaldehydes 
readily react when treated witli indican under similar conditions, 
and it is possible that the crystalline compounds thus produced 
might be serviceable for the estimation of this glucoside. 

p-Nitrobenzaldchyde and piperonal respectively form the above 
compounds when they arc digested with aqueous extracts of the 
leaves of I. Sumatrana and /. arrecta in the presence of hydro- 
chloric acid. Crystalline precipitates rapidly separate, and these 
S-ere collected and washed with 0-5 per cent, slightly warm sodium 
hydroxide solution, which removed a brown impurity. The 
p-nitrohenzaldehydeindogenide thus obtained was of a bright red 
colour, melted at 264 — 265°, and was almost pure, whereas the 
piperonal derivative had a dull orange colour, and crystallisation 
from alcohol was necessary in order to obtain it in a pure 
condition. ^ 

It IS thus likely that p-nitrobenzaldehyde can be employed as 
well as iaatin for the estimation of indican in the leaf, but as 
p-nitrobeuzaldehydeindogenide is slightly more sensitive to sodium 
l!j-dro.xide solution than indirubin, the alkaline washing which is 
necessary should be carried out with a very dilute and merely 
warm solution. A point which should be iu favour of the method 
IS the extreme rapidity with which the operations of filtration and 
cashing can be carried out. 

As a side issue in connexion with this portion of the work, it 
appeared interesting to study the condensation product of indoxyl 
mth protocatechualdehyde, as the resulting dihydroxybenz- 
aldehydeindogenide should possess mordant dyeing properties. 
Somewhat unexpected difficulties were at first encountered in the 

V’Ot. xcv. 3 ,, 



798 rERKIN THOMAS: INDICAN. PART ll. 

preparation of this s\fbstance, because, although it was present in 
the experimental products, it was so largely contaminated with a 
.browm impurity that its isolation was extremely difficult. This 
brown compound apparently arises from a decomposition of the 
colouring matter itself, and an illustration of this point occurs 
when protocatechualdehyde and indican dissolved in acetic acid 
are treated with a little hydrochloric acid and gently warmed. Thug 
the substance at first formed is soluble in alkali with a bluish-violet 
cfoloration, but on raising the temperature an alkaline solution of 
the product has now merely a deep brown tint. The following 
method was finally adopted. Two grams of indican * and 2 grams 
of protocatechualdehyde, dissolved in 30 c.c. of boiling alcohol, were 
treated with 8 drops of hydrochloric acid, and the orange-brown 
liquid at once removed from the sand-bath and kept for twenty- 
four hours. Crystals had then separated, and after addition of a 
little hot water, the substance was collected and washed with 
alcohol. The yield was 0'69 gram of the crude product, and this 
was purified by evaporating its alcoholic solution until crystals 
separated from the boiling liquid; 

Found, C = 70‘92; H = 4-40; N = 5-55. 

C15H11O3N requires C — 71*14; H = 4*35; N = 5*53 per cent. 

' Dihydroxyhcnzaldchydeindogenidt consists of glistening, orange- 
red needles resembling alizarin, melts at about 264 — 265®, and 
dissolves very sparingly in ether, with formation of a green, 
fluorescent liquid. Its behaviour with alkaline solutions 13 
interesting, for whereas concentrated sodium hydroxide gives a 
beautiful bluish-violet coloration, with the weaker alkali and also 
’ with concentrated ammonia a red tint only is produced. Alcohol 
dissolves it without fluorescence, with sulphuric acid it gives an 
orange-red colour, with ferric chloride a dull purplish-red tint, and 
with alcoholic lead acetate a bright orange-red precipitate. A 
concentrated boiling alcoholic solution gives with potassium 
acetate a red deposit, consisting of ill-defined, prismatic needles, 
and this compound, which is probably the monopotassium salt, is 
soluble in alcohol, and on boiling with water is decomposed with 
regeneration of the free colouring matter. With sulphuric acid in 
boiling glacial acetic acid, a bluish-black, crystalline powder is 
formed, and this, on treatment with cold water, is re-converted 
into the free acid and the original compound, at least in part. 

The acetyl derivative, C,5H0O3N(C2H3O)g, is quickly formed by 
a shoH digestion of the colouring matter with acetic anhydride 
and a few drops of pyridine. It separates on cooling, and is 
■*' [ndicau of yi ceul. purity was here employed. 
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purified by recryatallisation from alcohol, when it is oDtained in 
long) orange-coloured needles, melting at 182°, and soluble in ether 
with a green fluorescence : 

Found, N = 4'30. requires N = 4'15 per cent. 

Dihydroxybenzaldehydeindogenide gives with mordanted woollen 
cloth the following shades: 

Cliromium. Aluminium. ‘ Tin. Iron. 

Maroon Dull scarlet Orange Deep blackish-brown 

When calico mordanted with iron and aluminium is employed, 
rather poorer colours are produced, and the employment of calcium 
acetate or chalk in the dye-bath has a detrimental effect. The 
shades also were not quite fast to the action of soap. By digesting 
a mixture of indican * (2‘5 grams), p-hydroxybenzaldehyde (2’5 
grams), and oxalic acid (2 grams) in a little water for a short 
time at the boiling point, a semi-crystalline precipitate of 
'^■hydroxyl enzaldehydeindogenide separates. It was purified by 
a similar method to that employed with the preceding compound : 

Found, N’ = 6'll. CjgHjiOgN requires N = 5'90 per cent. 

This compound consists of orange-red needles, melting at about 
267 — 269°, and dissolves sparingly in ether, giving a green, 
fluorescent solution. It is soluble in sodium hydroxide solution, 
with a dull scarlet coloration, but does not dye mordanted 
abrics. 

The acetyl derivative, CigHjoO^N'CgHjO, is readily prepared in 
he usual manner, and forms bright orange leaflets, melting at 
!23 — 224°, which also dissolve in ether with a green fluorescence: 

Found, N = 5‘23. CJ7HJ3O3N requires N=5’02 per cent. 

In the previous communication {loc. ctV.), it was pointed out* 
hat when a mixture of indican and nitrosodimethylaniline is 
iissolved in boiling acetic acid, the addition of a few drops of 
aydrochloric acid causes the separation of indigotin in beautiful 
glistening leaflets, the necessary oxygen being supplied by the 
nitrosodimethylaniline. It has been stated by Hazewinkel {loc. 
cif.) that acid oxidising agents convert iudican into indigotin, but, 
on the other hand, a portion of the colouring matter is then 
further oxidised; it seemed possible, however, that by employing 
a milder oxidising agent than those hitherto used for this purpose, 
the secondary action might be avoided. The study of the 
behaviour of nitrosodimethylaniline in this respect was disappoint- 
ing, and attempts to devise a quantitative process for the 
estimation of indican with this reagent have hitherto failed. Aa 
* Purity 94 per ceot. 


3 F 2 
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an instance, 0125 gram of indican in 25 c.c. of water, treated witli 
0'5 gram of nitrosodimetliylaniline in acetic acid, was digested 
■witli the addition of a few drops of sulphuric acid, by which 
means 0 045 of indigotin was obtained. Theory requires 0 05o5 
of indigotin, and it is likely that this and other poor results which 
have been obtained are due to the fact that it is necessary to carry 
on the operation at the boiling point in order to complete the 
reaction. 


Tht Hydrolysis of Indican ivith Acid, and Oxidation of iht 
Solution hy Means of Air. 


By passing air through a hot solution of indican in dilute acid 
containing a little ferric chloride as an oxygen carrier, HoogewerS 
and ter Meulen {loc. cil.) obtained 91 per cent, of the theoretical 
yield of indigo, hut the purity of this product and' the per- 
centage of iudirubin it contained was not then examined. Rawson 
again, in his interesting “ Jlt'port on the C ultivotion ofid Manufac- 
ture of Indigo” (Second edition, Calcutta, 1907), states that indigo 
was prepared in Java hy Hazewinkel by hydrolysing the indican 
in the leaf extract by means of acid in the presence of an oxidising 
agent, and also describes a method, originated by himself, in which 
the necessary oxygen was supplied with ammonium persulphate, 
giving excellent results in the laboratory. As the quantitative 
Lpect of this reaction, when air alone is employed as the oxidising 
agent, had not previously been studied with indican in this 
laboratory, and no published results have been found to exist in 
this respect with regard to the leaf extract, the matter was now 


investigated. 

The acid indican solutions, contained in flasks surrounded by 
a water' jacket carefully maintained at the required tempcratiue, 
were oxidised by continuously aspirating air through the liquid. 
A separation of indigotin gradually took place, and at the con- 
clusion of the e.xperiment the product was collected, washed with 
1 per cent, sodium hydro.xide solution, dried, and weighed. To 
determine its purity, an aliquot portion was sulphoiiated, and the 
liquid diluted and" titrated with titanium chloride, this reagent 
being employed for the analysis because of the presence of 
indirubiu in the colouring matter. Experiment indicated that 
under the conditions given below, the reaction was almost complete 
Time liiJiciu. Water. Acid. Tciii|ie.iitilie. Ilidigutin, 

80 minutes,., Om gram 1000 o.c. 4 c.c. H,SO, * 00-90“ 75 per cent. 


150 

195 

8 hours.. 


0-r. — 

0-5 .. — 

0 yOl giam 850 c.c. 

0-5 .. — 


* (Fare), 96 [iit cunt. 
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jn two and a-half hours, was complete in three and a-quarter hours, 
and that a further digestion did not increase the yield. 

It was thus evident that a quantitative yield of indigotin from 
indican could not be obtained under these conditions. The reason 
for this deficiency was partly explained by the fact that the acid 
nitrate from the indigotin was of a pale brown colour, and that 
tic indigotin itself contained a small quantity of a brown com- 
pound, and was of but 93'8 per cent, purity as a rule. This brown 
compound is of a similar nature to indoxyl-hrown, which, as 
previously shown {loc. cit.), is formed by the action of acids on 
indican in the absence of air, and is thus, it appears, formed even 
at (he dilutions given above by means of the sulphuric acid. By 
employing half the quantity of sulphuric acid, that is, 2 c.c. in 
650 of water, and oxidising for eight hours, it was found that the 
reaction was incomplete, and, moreover, that the supernatant 
liquid was markedly coloured, although not so strongly as was 
the case when the 4 c.c. of acid had been used. The presence of 
indirubin in moderate quantity in tlie colouring matter thus 
prepared is in accord with the statement of Bcyerinck {he. rit.), 
tlmt in acid .solutions indoxyl is oxidised very slowly by air, with 
production of much indigo-red, and at the same time part of the 
indoxyl is lost in another way. To account for the production of 
indirubin, it is only possible to consider that isatin is formed during 
the oxidation, and tliis point h.as been rendered certain by the isola- 
tion of isatin from a sample of Java indigo rich in indirubin (Proc., 
1907 , 23 , 30). Whether, as a rule, the whole’ of the isatin thus 
formed reacts with the indo.xyl to form indirubin under the 
rondit.ions of manufacture, or those given above, is not certain, 
and it is probable tbat a slight decrease in vield originates in 
this way. Rapid oxidation of indoxyl in acid solution, as with 
Rjwson’.s persulphate process (lor. ril.). gave, on the other hand, 
a colouring matter, which, when examined, was found to be 
practically free from iiidinihin, and this further corroborates the 
''■( 111 ! of Beyerinck. 

b.xperiments ivere now carried out einploviiig hydrochloric acid 
in the place of sulplmric acid at a concentration of 1.5 c.c. of the 
ordinary 33 per cent, pure acid (which is equivalent to the 4 c.c. 
of 96 per cent, sulphuric acid used previously) in 850 c.c. of water, 
fhe reaction proceeded very similarly to that described above, 
Kcopt that the indigotin separated in exceedingly minute crystals, 
Md formed a beautiful coppery scum on the surface of the liquid. 
f-ndiT the microscope the product h.id the appearance of very 
minute, rather ill-defined, prismatic needles: 
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Time. Indican. Water. 
8 hours 0 5 850 

8 ,, 0'5 850 

9 ,, 0*5 850 


Acid. 
15 c.c. 
15 „ 
15 „ 


Temperature. 

60 “ 

60 

70 


Indigo tin. 
93’4 per cent. 
93-5 „ 

87 -6 


These results were rather surprising, and indicate that hydro- 
chloric acid gives in this respect much better results than sulphuric 
acid ; this point does not appear to have been previously observed. 
The cause of this divergence was explained by the appearance of 
the acid filtrates from the indigotin, which were but very faintly 
yellow-coloured, and markedly differed in this respect from the 
corresponding sulphuric acid liquids. Some quantity of indiriibin 
was also present in this colouring matler- 

By means of the third experiment, it is shown that an increase 
of temperature is not beneficial, and this was again explained by 
the fact that the acid filtrate was more highly coloured than before. 
An experiment was now carried out with a freshly prepared 
extract of the leaves of 1. Sumatmna, which, on analysis by the 
isatin method, gave indican ( = 0 04635 indigotin) in 100 c.c. 
Eight hundred and fifty c.c. of this liquid, together with 15 c.c. ol 
hydrochloric acid, were heated to 60®, and air was then aspirated 
through the solution for nine hours. The precipitated colouring 
matter, which settled very readily, was collected, washed with 
dilute sodium hydroxide solution, weighed, and analysed as before 
by titanium chloride: 

Found, indigotin = O' 3694. Theory require.sO'3939. Yield = 93-7 percent. 

The purity of the crude indigotin was 78'6 per cent. 

This result is in close agreement with the experiments made on 
pure indican, although it should be noted that the concentration 
of the glucoside in the leaf extract was practically double that of 
t'the solutions of the pure substance above experimented with. There 
is little doubt that much larger amounts of indican could be 
effectively hydrolysed by this same volume of dilute hydrochloric 

acid. . 

At present, therefore, it has not been possible to obtain a 
theoretical yield of indigotin from indican, and it is to be noted 
that in this respect 93-5 per cent, is the highest amount as yet 
recorded in this laboratory. 

Preliminary experiments on the behaviour of hydrochloric aci , 
and ferric chloride as an oxygen carrier, with indican solutions 
have indicated that there is little prospect of an increase of yield 
arising from an addition of the latter. Employing indican and 
acid in the concentrations given above, oxidising with air, an 
adding O'l gram of ferric chloride, the yield of indigotin produce 
^ after^ three hours and a-half at 60^ was approximately 88 per cen 
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Under the same conditions at 30°, tbe reaction was not completed 
in ten hours, and although the latter result is probably due to 
incomplete hydrolysis of indican, there is some reason to suspect 
that ferric chloride is not efficient as an oxygen carrier un^er the 
conditions which have been hitherto employed in this work. 


Indoxyl-B rowns. 

In a former communication (Perkin and Bloxam, Trans., 1907, 
91, 279), the results of an examination of indigo-brown were 
given, and it was suggested that these compounds might have 
been produced from indoxyl during the process of manufacture. 
The fact that pure indican itself on digestion with acids gives 
a rather similar product (foe. cit.) supported to some extent this' 
view, and especially so as indo.xyl-brown, the main constituent 
of the mixture, possesses a percentage composition almost identical 
with one of the indigo-brown substances. A minor point of 
difference between these products was that the sohition of indoxyl- 
brown in hot alcoholic potash possessed a green tint, but as more 
recent preparations of this substance have been devoid of this 
characteristic, it has been ascertained that this was not a property 
of the compound, but was due to its contamination with a minute 
trace of indigotin. The main distinction between indoxyl-brown 
and the indigo-brown constituent, however, consists in the fact 
that, whereas the former is insoluble in aqueous solutions of the 
alkali hydroxide, the latter dissolves, although only sparingly. 

A further study of the action of acids on indican in the absence 
cf an oxidising agent has been now carried out, with the desire 
of examining the more sparingly soluble product of the actiotf 
referred to in the previous communication (loe. cif.), and to deter- 
mine whether any distinction could be observed between the action 
of sulphuric acid originally employed and hydrochloric acid in this < 
respect. 

Two quantities of indican (2 5 grams in 100 c.c. of water) were 
respectively digested at the boiling point in the presence of carbon 
dioxide (A) with addition of 3 c.c. of sulphuric acid in 25 c.c. of 
water, and (B) with the equivalent of 33 per cent, hydrochloric 
acid for about two hours. The products were respectively diluted 
with 150 c.c. of water, and, when cold, the brown precipitates were 
collected and weighed : 

Found, A = 1'1155 grams; B — 1'1190 grams. 

The Bltrates were of a pale orange-brown colour. These figures, 
as was previously found to be the case, are almost identical with 
that ret^uired by t^he amount of indoxyl, 1'127 grams, which th®-. 
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2'5 grams of glucoside would yield on hydrolysis, being 98'9 and 
99 3 per cent, of this weight. An examination of both products, 
as given below, indicated that they were practically identical. 
By extraction with boiling alcohol, a trace of indigotin remained 
undissolyed, and by concentrating the solution, two substances 
could be isolated: (a) very sparingly soluble in alcohol, and (li) 
more readily so. An analysis of (a) gave N = 9'65 per cent., and 
this consisted of a dark reddish-brown powder easily dissolved by 
pyridine. Except as regards solubility in alcohol, it was almo.5t 
indistinguishahle from the substance (6) (found, N = 9’44), which 
consisted of the indoxyl-brown previously examined. The liquid 
from which the* latter had been separated left on evaporation a 
pale brown, varnish-like residue, also insoluble in alkali. Found, 
N = 8'98 per cent. 

Schunck and Edmer (Ber, 1879, 12, 2311) have shown that 
their indican, when hydrolysed with cold acid in the absence of air, 
gave a product which, when treated with oxidising agents, did 
not form indigetin. This experiment was repeated in a somewhat 
similar way by treating 1'5 grams of pure in4ican, ground into a 
paste with 3 c.c. of water, with 5 c.c. of 33 per cent, hydrochloric 
acid, and keeping the mixture in an atmosphere of carhon dioxide 
for ninetv hours. The solution soon became brown-coloured, and 
deposited" a small quantity of a similar coloured precipitate, and 
this increased in quantity when the mixture was diluted with 
water. This product, which was readily soluble in alcohol, on 
treatment with ether gave a precipitate, found on examination 
to consist of indoxyl-brown, and the filtrate on evaporation yielded 
a brown, varnish-like residue very similar to that described above. 
Evidently, therefore, the action of cold acid for a long period on 
indican follows similar lines to that which takes place when the 
mixture is digested at the boiling point for a short time. 

It has been shown (/or, cil.) that when boiling aqueous extracts 
of 7. Sumalrana and 7. arrecta are treated with acid, a brown 
precipitate is obtained, which represents in part the indican 
originally present. As regards the origin of indigo-brown, it 
appeared interesting to study this reaction quantitatively, 
especially in respect to the amount of nitrogen present in the 
brown matter. 

Eifty grams of the leaves of 7. Siittitif rana (estimated by tbo isatin 
method to contain indican = indigotin 313 per cent.) were placed 
in a copper gauze cylinder, and extracted with water in a Soxhlet 
tube. The extract, evaporated to 100 c.c. approximately, was 
digested at the boiling point with an excess of hydrochloric acid, 
and after standing overnight the precipitate was collected and 
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dried. It "weiglied 3'4775 grams, and was found to contain 6'51 
per cent, of nitrogen, and thus represented 135‘4 per cent, of the 
amount originally contained by the indican which was present. 

In a second experiment, the leaf was extracted with methyl 
alcoholj the solution evaporated and treated with light petroleum, 
the precipitate dissolved in water, and the liquid freed from wax 
and chlorophyll by means of ether. One hundred c.c. of the aqueous 
liquid, containing 2'5 grams of indican, were digested at the boiling 
point for two hours with 3 c.c. of sulphuric acid, and after dilution 
with 150 c.c. of water and standing, the resulting precipitate was 
found to weigh 2'4110 grams. Analysis showed the presence of 
G 74 per cent, of nitrogen, so that the amount contained by this 
product was 136'9 per cent, of that originally present in the 2*5 
grams of indican. It is, of course, evident that as indoxyl-brown ' 
contains less nitrogen tliau indoxyl, the whole of the indican- 
nitrogen might not have been contained in these brown matters, 
hut the experiments prove that in this sample of leaf a substance 
exists other than indicaii, which on digestion with acid gives, either 
alone or in the presence of jndo.xyl. a nitrogenous, brown pro* 
cipitate. 

It has been clearly proved by Hawson (/or. cif.) that the indigo- 
vielding property of the leaves on the living plant varies consider- 
ably; thus, for instance, plants the leaves of wbicli gave in May 0*30 
per cent, of indigotin, in August yielded 0*76, and in November 
only 0*25 per cent. Again, it is known that mere air-drying of the 
fresh leaf causes a decrease in the amount of indioan, and an 
interesting decrease of the quantity of the glucoside in the air-dried 
leaf itself, on keeping, has been observed in this laboratory. 
Thus the sample employed in the above experiments, which were 
carried out approximately a year ago, was estimated then to giye 
3T3 per cent, of indigotin, whereas when recently analysed it was 
possessed of an indigotin value of only 2*15 per cent. No indigotin 
is formed as the result of this deterioration, and it seems likely 
that the point is to be explained by a change analogous to that 
vrhich has been shown by Beyerinck to occur in woad leaves 
{Prnc. K. Akad. Wft^nsrh. A msffrdnm^ 1899, 1, 120), namely, 
that the action of excess of air on a dying woad leaf causes a loss 
of indoxyl with formation of unknown colourless and brown sub- 
stances. In case such compounds formed by the deterioration of 
the indican were present in the leaf here employed and could be 
removed from the same by extraction with boiling water, it is 
evident that to obtain satisfactory information in the above respect 
an e.xamination of the fresh leaf should be made at the period of 
its maximum indican content. A very interesting point in con- 
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nexion with these experiments is that, whereas the indoxyl-hrowns 
given by pure indican are insoluble in alkali, the analogous plant 
preparations, although produced from solutions containing a similar 
concentration of the glucoside, are entirely dissolved in this 
manner. The only simple explanation of this phenomenon which 
suggests itself is that the leaf most probably contains, or its 
extract yields with acid, nitrogenous hydroxy-, aldehydic or ketonic 
substances, which condense with indoxyl or its alteration products 
to form the brown alkali soluble substance. The nature of a very 
large amount of the extractive matter of the leaf is unknown, 
but the pungent aromatic odour which is evolved when an extract 
is boiled with acid is somewhat in favour of this suggestion. 

On the other hand, it seems certain, as a result of this inves- 
tigation, that the indigo-brown obtained during the manufacture 
of natural indigo is not produced to any extent, if at all, by 
such a condensation of indoxyl with aldehydic or kctonic com- 
pounds derived from the plant. This theory, which at one time 
suggested itself as plausible, could not be maintained in view of 
the fact that when either pure indican, on the one hand, and the 
plant extract, on the other, arc hydrolysed with hydrochloric acid, 
and the solutions simultaneously oxidised by air, the yields of 
colouring matter in both cases (94 per cent, approximately) bear 
an identical relationship to the indican originally present in each 
liquid. It is therefore evident that witli the plant extract in 
these favourable circumstances, a secondary reaction of this 
character does not occur. In connexion with indigo-brown, how- 
ever, it is interesting to note that all natural indigos appear to 
contain indigo-brown, so that this property is irrespective of their 
origin, which may have been due to such distinct plants as the 
Indigo ff.rn<-y the Polygonum tineforium^ or the Lonchocaiym 
cyanes('en!{ of West Africa, and this point certainly favours the 
suggestion that indigo-brown is an indoxylic by-product of the 
manufacture, and represents a loss of colouring principle. 

An examination of the leaves of the Lonchocar'pm cyantsctniy 
a plant which yields indigo and is used as a dye by the natives 
of Sierra Leone (-7. Snr,. Chem. Tnd.y 1907, 26, 389) under the 
name of the "Cara" plant, has boon carried out with the object 
of isolating the colour principle. The air-dried material obtained 
for us with considerable trouble by Prof. Dunstan, of the Imperial 
Institute, to whom our best thanks are due, contained, unfor- 
tunately, no substance of this nature, and it was evident that a 
fermentation of the latter had ensiled during the drying operation. 
It is thus probable that an investigation of the plant in this 
respect can only be carried out oh the spot. 
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XOI . — Studiefi of Dynamic Tsom^^rlsm,. Part VIII. 
The Relationship hetiveen Absorption Spectra and 
Isomeric Change. Absorption Spectra of Haloge%r 
Nitro-y and Methyl Derivatives of Camphor. 

By Thomas Martin Ix)\vry and Cecii. Henry Desch. 

I . — Introd ucloi'ij. 

In the earlier papers of the present series a considerable number 
of cases of reversible isomeric change have been investigated by 
“dynamic" methods depending on observations of changes occurring 
in freshly-prepared solutions of one or other of the isomerides. The 
use of such methods is in practice couGncd to crystalline compounds, 
since only these can, as a rule, be separated in a pure form from 
mixtures of isomerides such as are normally produced in solution or in 
the liquid state. This limitation has the disadvantage of excluding 
some of the most important cases of dynamic isomerism, as, for 
instance, cyanic and hydrocyanic acids (Butleroff, Annalen, 1877, 
189, 77) and ethyl aceloacetate. Much information has been 
obtained by studying cry.st-alline derivatives of these compounds, 
such as cyacocamphor, diethyl di.acetylsuccinate (Knorr, ilnTwiTen,^, 
1899, 306, 332), or meuthyl aceloacetate (Lapwortb, Trans., 1902, ^ 
81, 1499), but such observations cau never entirely take the place of 
experiments on the original parent, substances. Great importance 
attaches, therefore, to the di.scovery of “static" methods by which 
the presence of oscillatory isomeric changes may be detected after 
final hadance has been attained, and especially of methods that will also 
reveal the proportions in which the isomerides are present and the 
velocities with which they change from one form into the other. 

Work on these lines has been undertaken by Perkin (Trans., 1892, 
61, 801), using magnetic rotatory powers as a test, and byBnihl- 
(compare Ber., 1902, 35, 3510, 3619, 4030, 4113, etc.), who has 
made use of refractive indices ; hut compounds containing the group 
•CO’CHj'CO* usually possess abnormal optical properties (Kay and 
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Perkin, Trans., 1906, 89, 839; Bruhl, Trans., 1907, 91, 115) which 

seriously restrict the pos.sibility of determining the proportions of 
ketone and eno), and lead in some instances to values, not intermediate, 
hut entirely outside the values calculated for the two modification.^ 
(see, for instance, Briihl, Her., 1902, 35, 4034). As these methods 
cannot in any case throw light on the velocities of the opposing 
isomeric changes, special interest attaches to the , suggestion of Baly 
and Desch (Trans., 1904, 85, 1029; 1905, 87, 766) that a band in 
the ultra-violet absorption spectrum of a compound may not only 
indicate the occurrence of reversible isomeric change, but by its 
per.sistence m.ay show the extent of the agitation hidden beneath the 
apparently placid beh.avionr of tlie stibstance. 

• This new view of the significance of absorption bands was based on 
a series of experiments with compounds containing the group 
•CO-OH.-CO-, 

and was justified by tlie following observations. In contrast with 
ethyl acetoacetate, CHj-CO-CH ,-CO-OEt, which is generally regarded 
as almost wholly ketonic and gave no absorption band, acetylacetone, 
CHj-CO-Crrj-cb-C'Hj, a compound which Perkin had shown to be 
very largely enoli.sed, gave .a well-marked band. By adding an alkali, 
an equally stroug b.and was developed in etiiyl acetoacetate, but this 
could not be attributed to mere cnolisatiou, since the enolic ethyl 
derivative, CH 3 -C(OEt): 01 I-CO-OEt, in which the compound is com- 
pletely locked up in this form, gave no .absorption b.and whatever. 
As neither type of structure was capable of producing a band, its 
appearance in the spectra of the diketone.s and their metallic 
derivatives was attributed to an oscillation between the isomeric 
forma of tliese substances. Unfortunately, very little i.s known of the 
extent or velocity of i.someric change amoiig.st the diketono,?, and 
it was therefore decided to make a series of observations of the 
absorption spectra of the simpler derivatives of camphor in the hope 
of establishing a quantitative relationship between their known 
velocities of isomeric change and the persistence of their absorption 
bands. 

If, — V ilrQ-compoxt.nd^. 

CH*NO.a .CINO.II 

Nilrocampkoryil-^^^C^^^ “ . Nitrocarapnor, 

which had s^upplied the material for the earliest series of experiments 
, on dynamic isomerism, was selected as tho first substance for spectro- 
scopic examination, since in this ease information was already available, 
not only in reference to the extent of the change (Trans., 1904, 85, 
1541), but also as to its velocity in different solvents (Trans., 1^99, 75, 
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319 ; 1908, 93, 110) and in presence of different agents by which the 
normal rate of change can be accelerated (Tran?., 1908, 93, 107) or 
retarded 119). Ab the period occupied by the change could be 

varied at will from a few seconds to a year or more, the conditions 
appeared to be particularly favourable for establishing a definite 
relationship between the velocity of the change and the persistence of 
the absorption band. 

The solvents used were alcohol, ether, ethylene dichloride, and 
finally, ethylene dichloride to which a trace of acetyl chloride had 
been added in order completely to arrest the isomeric change. In 
?pite of the wide range of velocities (roughly 10,000 to 1), no great 
alteration was seen in the form of the absorption curve. Each 
i^pectrum showed a “step-out” or rapitl extension of the limit of 
tran.smission when the thickness was reduced to about 10 uim. of 
i \7100 solution, but this did not disappear when isomeric change was 
practically stopped by the addition of acetyl chloride, and did not 
matiu’e into a baud when the period of change was reduced to a lew 
hours by the use of alcohol as solvent. 

Experiments on the use of alcohol and water as affording a more 
active solvent than pure alcohol had to bo abandoned, as it was not 
practicable under the ordinary conditions of experiment to maintain 
the high standard of purity that was necessary. An alternative^ 
method of accelerating the change without converting the nitrocamphor 
into a salt was found, however, in the use of an acid catalyst (Trans., 
1908, 93, 116). For this purpose an alcoholic solution ^Yas made up 
to contain nitrocamphor A/lOO and trichloroacetic acid J\7100; its 
absorption curve showed a horizonUil “ step-out ” as in the case of the 
neutral solutions, but no band was developed, anil the catalytic action 
of the acid appeared to be entirely without influence on the form of 
the absorption curve. 

It is clear, tlien, that the isomeric change of niti'ocamphpr, even 
althoiigli it involves the actual transference of a mobile hydrogen atom 
and takes place with a high velocity in both directions,* can proceed 
inces.santly without resulting in the production of a band. 


Alh.di SalU of S lirozamphor . 

On the addition of alkali to the nitrocamphor solutions a very deep 
band was developed, extending down to a thickne.ss of only a few 
mm. of iV/10,000 solution, but only under such conditions that muta- 
rotation experiments were quite out of tlie question. The band 
appeared, indeed, to be characteristic of the salts of nitrocamphor and 
* The diketouea eljaitgc inuidi less readily. 
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Sodiam ethoxide, AVI 0,000 
„ Ar/10,000 

* ,, A7IOO 


not in any way of the nitro-compound itself, since on comparing solu- 
tions containing : 

(a) Nitrocamphor, ^/lOOO 

(b) u m 0>000 

(tf) „ AV10,000 

no intensification of the band could be detected as a result of adding 
nine additional equivalents of nitrocampbor in (a), or ninety-nine equi^ 
valents of sodium ethoxide in (c). The latter result is in contrast 
with the behaviour of the diketones, which develop a maximum 
absorptive power only in presence of a large excess of alkali, but is in 

Fig. 1. 

^iiro-dertr^(-cve!f of cawpAor. 



sails in alcohol. 


agreement with the known behaviour of nitrocamphor, as a strong 
acid which would be neutralised by a simple equivalent of alkali, 
forming salts which would not be hydrolysed iu solution. 


(i- and Tr-BromonilTOcamphoTBi 




.CH-NO, 


C3H,3Br< 


ClNOjlI 

CO 


A preliminary test had shown that the mutarotation of nitrocamphor 
was not accompanied by any marked change in the form of the absorption 
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curve, in Rpite ot tne tacb that the composition of the solution changed 


from 


As the formation of an 


rnormal i^/lOOl Tnormal iV/120\ 

Ipseudo — j to .Af/fiOOj 

alkali salt could probably be detected at a concentration of iVyi00,000, 
it was evident that the absorptive power of the i//-nitro-compound must 
have been something like one thousand times smaller than that of the 
salts derived from it. 

In order to test this conclusion more closely, experiments were made 
with /3- and ?r-bromonitrocamphoi“s, the former of which crystallises 
out in the normal form, and when dissolved shows a change of rotatory 
power from left towards right, whilst the latter crystallises in the 
ps6-ado-form and shows a large change from right to left, owing to the 
conversion, of five-sixths of the material into the normal form. Freshly 
prepared alcoholic solutions showed a somewhat greater transmission 
in the thicker layers by the normal /3-compound than by the pseudo-v- 
compound, but the curves became identical lower down and were 
throughout of precisely similar type; freshly prepared solutions in 
ethylene dichloride gave identical curves of the same type as in the 
case of nitrocamphor. There is, therefore, evidently no special feature 
in the spectra of the j/^-nitro-compounds to mark them out from 
the normal modifications, and the band which is produced, not only by , 
the salts of nitrocamphor, but in practically identical form by the salts 
of its/3-andtr-bromo-derivatives, must be attributed to some other cause 
than the presence of a j/f-nitro-structure. 


Derivatives of yUrocamphor not E.chihith%g Muiarotaiion. 

Identical conclusions were arrived at from the study of derivatives,^ 
in which the structure is fixed in the normal or in the pseudo-form by h 
eliminating the mobile hydrogen atom. The compounds examined -* 

were the anhydride, f-nitro- 

camphor, and several halogen derivatives of the normal type, . ’ 

and (X = Cl or Br). 

The curves for the anhydride and for tlie two stereoisomeric aa'-chloro- 
nitrocamphors showed a somewhat rapid extension between 25 and 8 $■ 
mm. of A/lOO-solution ; the aa'-hromonitro-corapound gave an almost 
linear curve. In no case did the curves show a band* or other special • 

* A band was produced by the ehlorobromonitrocamphor formed as a by-product 
in attempting to purify crude ira-chloroluomocamphorwith nitric acid (Trans., 1906, 

89, 1041), but no importance can be attached to this until the constitution of the 
compound has been established by reduction and other methods. 



812 


LOWRY AND DESCH : 


feature, and it is therefore obvious that neither the normal nor the 
pseudo-type of structure is capable per se of generating an absorption 
band. 

CH Oil 

Kitrocampham, ^ 

By the kindness of Dr. Forster, who supplied us with a considerable 
quantity of material, we were able to compare the behaviour of 
niti’ocamphane with that of nitrocamphor. The chief differences that 
result from the elimination of the ketonic group are : 

(a) A displacement of the equilibrium, so that the normal compound 


(1) “ Fixed” deriraCivcs of nitrocavipkor, — anhydride, a.a’ ’ehloroniirocaviphors (2), and 
aa,' -hromonitTOcainpitor ; (2) Nicrocawphane, aloyie and with 1 and 9 cguivalentfi of 
alkali ; in centinormal alc.'holic solnlions. 



exhibits a constant rotatory power in solution, whilst the labile pseudo- 
compound passes over completely into the normal form. 

(6) A weakening of the acid properties of the substance, so that 
neutral salt.s no longer exert an accelerating action on the isomeric 
change ; as a consequence, the pseudo-compound can be isolated by 
merely acidifying an aqueous solution of its salts. 

Spectroscopic observations showed the existence of a slight extension 
in the absorption curves of nitrocamphane and of freshly prepared 
solutions of the labile i/r-isomeride, but this was even less pronounced 
than in the case of nitrocamphor, and only of about the same order 
of magnitude as in the “fixed” i/r-anhydride and normal chloro- 
derivatives. Jloiocver, in marked contrast with the behaviour of 
nitrocamphor, the addition of an equivalent of sodium ethoxide does 
not give rise to a band, and even nine equivalents do no more than 
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bring the ” step-out ” to a horizontal position, as in neutral solutions of 
nitrocamphor. It appears, therefore, that in this simpler nitro-com- 
pannd isomeric change gives rise to no absorption band either in the 
parent substance or in its alkali salta 
Results which have been obtained elsewhere since these experiments 
were commenced support this view. Thus Hedley (Ber., 1908, 41 , 
1195) found that simple nitro-compounds, even when in the i^-nitro- 
form, as in solutions of their salts, did not give an absorption band, 
blit that the presence of a second nitro-group was necessary in order 
that a band might be developed. Baly and Desch (Trans., 1908, 93, 
1749) found, contrary to Hodley’s statement, that a small but distinct 
band was given by nitrometbane and nitroethane. The behaviour of 
this band in alkaline solutions was, however, somewhat anomalous, 
and apart from this instance, it was found that conjugation of the 
nitro-group with an ethylenic linking, as in w-nitrostyrene, 

c^H5*ch:ch*no2, 

or with a group possessing residual afifinity, as in methylnitroamide, 
CHj'NH’NOji was necessary to produce a band. In nitrocamphor, 


the neighbourhood of the carbonyl group, 


-C-CH- 
o NO., 


, provides the 


required conjugation. 


III . — Halogen Derivatives. 

In view of the negative character of the results described above, it 
was decided to enlarge the scope of the research and to include all the 
simpler derivatives of camphor which had been investigated in previous 
papers of the series, together with a number of other compounds, the? 
examination of which might throw light on the conditions under wbichl 
an ultra-violet absorption band might be produced. The general 
result was to show that, not only may isomeric changes occur in the 
case of the nitro-compounds without any development of a band, but 
conversely amongst the halogen derivatives bands may be developed 
by compounds or under conditions such that all possibility of isomeric 
change was excluded. In order to make this clear, it will be con- 
venient, before describing the spectroscopic observations, to summarise 
the information that is available in reference to isomeric changes in 
this series of compounds. 

So far as the parent substance is concerned, it is generally 
recognised that the properties of camphor are those of the cyclic 

^ To this view no exception can be taken on the 

ground that it yields an enolic benzoyl derivative when boiled with 
Woyl chloride (Lees, Trans., 1903, 83, 152), since this may result 

VUL. XCV. 3 Q 
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from the formation and decomposition of an intermediate compound 
without involving the formation of any trace of enolic camphor ; 


CfT 

CeH5-CO-Cl + C8H,,<^Q“ 
Camplior. 




9H, 


'CCl-O-CO-CsHs 

Additive compound. 

^CH 


Enolic benzoyl derivative. 


+ HC1. 


Camphor itself is, however, not an ideal substance on which to 
investigate isomeric change, since its crystallisation from solution is 
unsatisfactory* and its solubility excessive. The ^-bromo-denvative, 

C H has the advantage of excellent crystalline properties 

8 13 ^CO 

and a smaller solubility, whilst retaining most of the character- 
istic properties of the parent substance. Careful observations, 
including a number of tests carried out specially for the purpose of 
the present investigation, have failed to reveal any changes of 
rotatory power in the freshly prepared alcoholic solutions, and it has 
already been shown (Trans., 1906, 89, 1037) that no increase of 
solubility results from the addition of a trace of alkali to the 
saturated solution. Enolisation, it it takes place at all, must there- 
fore be limited to a very small proportion of the material in solution. 

In the case of a-bromocamphor the evidence is much more decisive, 
owing to the fact that the keto-enolic change is associated with 
possibilities of stereoisomerism, the hydrogen atom of the end 
reverting either to the a- or to the a'-position in the ketone ; 


„ „ ^CHBr 

B-Bromocamphor. 


^CBr 
Enolic form. 




CHBr 
CO ‘ 


o'-Bromocamphor. 


• This change has been shown by Kipping (Proc., 1905, 21, 126) to 
take place in alkaline, but not in neutral or acid, solutions ; in spite o 
the fact that only about 6 per cent, of the a'-compound is formed, lUs 
accompanied by a decrease of rotatory power from [a]u 135 to 1- , 
which renders it very easy to detect by polarimetric observations. It 
is important to notice that the proportion of enol affects the veloci J-; 
but not the extent, of the alteration of rotatory power ; it is therefor! 
possible, by extending the observations over a considerable penod, 
detect the formation of the most minute quantities of the enolic iorm 
The advantage gained by this method of procedure is such that, wbi s 
observations of rotatory power might detect the formation o pe 
cent, of enol from /J-bromocamphor, in the case of the a-compomi 
the corresponding proportion would be more like one part in a mi ion 
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jvnd this minute proportion may be taken as an upper limit of the 
amount of enoliaation in neutrarsolutions of a-bromocamphor. 

Similar statements may be made in reference to all the halogen 
derivatives of camphor "which contain the group *CHX‘CO*, since 
these are all completely stable in neutral solutions, but undergo 
steiGoisomcric change when enolisation is induced by the addition of a 
trace of alkali. If, therefore, the appearance of an absorption band, 
were directly related to the occurrence of reversible isomeric change, 
such a band should appear (as in the case of nitrocamphor) only on 
the addition of alkali, and not, as is actually the case, indifferently in 
neutral and alkaline solutions. 

Derivatives containing the group •CH 2 *C 0 ‘ or ‘CXY’CO* show no 
change of rotatory power or of solubility on the addition of alkali. In 
the former case it may reasonably be assumed that compounds, such os 
camphor or /3-bromocamphor, behave in essentially the same way as 
a-bromocamphor, that is, that they are enolised by the addition of 
alkali, although to so small an extent that, in the absence of a 
further stereoisomeric change no alteration can bo detected in the 
properties of the solution. Tho disubstituted compounds, on the other 
hand, from which both a*liy^"ogcn atoms have been displaced are 
presumably exempt from all possibility of enolisation. 

The Absorption Spectrum of Caini)hoT. 

The absorption spectrum of a N lOO-solution of camphor in alcohol 
was osamined as long ago as 1881 by Hartley (Trans., 39, 153), who 
reported that the pure substance was remarkably diactinic and 
showed no absorption band. Baly, Marsden, and Stewart (Trans., 
1906, 89, 979), working with more concentrated solutions, found an 
absorption band persisting over a range of thickness of about 10 to 1 , 
and this has since been confirmed by Hartley (Proc., lU08, 24, 120). 
As our sliding-tube permitted of observations being made with ’ 
thicknesses of solution up to 250 mm., we have been able to investigate 
the band in A 7 IOO- as well as in A 710 -solution 3 . The AyiOO-solutions 
we have found, in confirmation of Hartley’s observations, to be diactinic 
up to thicknesses of 60 mm,, but at greater thicknesses a shallow 
band is observed ; in neutral solutions the band persists over 2 or 3 
exposures only, but the addition of an etjuivalent of alkali extends the 
range to 3 or 4 exposures, each representing a change of thickness in 
the ratio 1-26 to 1 . 

Our curve for the 10-solutions is very similar to that recorded by 
Baly, Marsden, and Stewai’t, but the band was found to extend over 
SIX instead of ten exposures. This difference is probably due to the 
fact that the upper part of Baly’s curve was plotted from observations 




V^ = 8000 3400 3800 4200 3000 3400 3S00 1200 3000 3400 8600 4000 

Ahtorption curves showing infiucucK of solvciit and concaxtralion. The dotted «ims 
show the cfecl of an equivalent of sodium, ctkoxide added to the flOO-solutions. 


which results from diluting the solution from iV/1 to xV/lOO strength 
might be due to the formation of an alcoholatc, 

/CH, 

K / ' 

^^OEt 

in presence of tie larger excess of alcohol. This view was negatived by 
observations which showed a precisely similar change in ether and in 
ethylene dichloride. Another possibility, that the band might be due 
to polymerisation of the ketone, was rendered improbable, although 
not altogether disproved, by the fact that the bands were progressively 
weaker in alcohol, ether, and ethylene dichloride, although the latter 
solvents usually permit a biglier degree of association than alcohol. 
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Mono-derivatims of Camphor. 

precisely similar changes were observed in the absorption spectrum 
of a-methylcamphor on diluting the alcoholic solution from ^7^^ 

Y/ 1 00 and on adding an equivalent of alkali to the iY/lOO-solution, 
the curves in each case being almost identical with those for the 
parent substance. The three curves for jS-bromocamphor differed 
only in that the persistence of the bands was one unit less throughout, 
whilst those for a-bromocamphor (which could only be plotted for 
j\^/100-solutions) were a unit stronger and showed a shifting of the 
bead of the band from 1/X 3500 to l/\ 3350. The three curves for 
a-chlorocamphor also showed an intensification of the camphor band, 
resulting from the introduction of the a-halogen atom, the head of the 
band being shifted at the same time from 1/A. 3500 to 1/A 3400. 
AyiOO-solutions of the a/3- and a^r-dihalogen derivatives gave bands of 
the same persistence as in the caso of camphor, the intensification due 
to the a-halogen atom being balanced by the repressive action of the 
bromine in the /S- or :r-po.sitioD, and sliowed the same slight intensifi- 
cation on the addition of an equivalent of alkali. 

The change of persistence which results from the addition of alkali, 
although generally observed amongst the simpler derivatives of 
camphor, gives no representation whatever of the effect which the 
alkali produces on the velocity of isomeric change. In neutral solu- 
tions the chauge is infinitely slowj on the addition of an equivalent 
of alkali, it is practically instantaneous,* but the effect on the 
absorption curve is so insignificant that it will not oven bear com- 
parison with the change produced by merely altering the concentration 
of the alcoholic solution. Evidently, therefore, the presence of the 
baud cannot be correlated, even in a qualitative way, with the occur- 
rence of isomeric change in this series of compounds. 


aa!-Di-<Urivalive$ of Camphor. 

It has already been mentioned that when the a'-hydrogeu atom of 
a-bromocamphor is displaced by a nitro-group, the resulting a-bromo- 
a'-nitrocamphor gives no absorption b-vnd, but an almost linear 
absorption curve. The band of a-chlorocamphor, on the other hand, 
although destroyed by nitration, leaves behind iu the a-chloro-a'-nitro- 
compound an extension of the spectrum at the siime osciliation- 

* The addition of one lliousaiulth of an equivalent of sodium ethoxide to a normal 
solution of a-broinocainplioj- i.s sullioieiit to establish a conililion of e<piilibrium 
within ail hour ; the proportional period for one equivalent would l)e about three 

seconds. 
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frequency and almost at tbe same thickness ot solution as the head 
of the chlorocamphor band ; there caii, therefore, be little doubt that 
the extension represents an early stage in the development of the 
band. On account of the greater amount of material that was avail- 
able, the idea suggested by this observation was worked out with 
a-bromocamphor, the a'-hydrogen atom of which was displaced by thp 
radicles -NOj, -CHO, *Br, -CH^Br, -01, and -CHg. The bromonitro- 
compound proved to be an exceptional limiting case, all the other 
members of the series giving strongly inflected curves. Thus the 
broraoformyl and dibromo-compounds showed an extension almost as 


Fio. 


4 . 


<>/■ (1) CViMy>Aor; (2) Mdhylcaviphor. 



Absorption curves for in rt/t-c/tw/. y<jticc the <jr(tdH((.l iHsa}>pi'ar<u\'\c 

of the band in ihc siric-t (1) aff-dihromo; fi-bromo-, a-chh/v-a'd/ru/no-, 

and aa'-dibrcnno-cainphor ; (2) (•.•‘bronio-, a-lronia-y au-dihroino-, fi-bromo-mdlij/!- 
camphor. 


pronounced as in the extreme curve for nitrocamphor ; in the next two 
members of the series, the extension was so rapid that the curves were 
brought right up to a hori/.ontal position, and could be represented 
most accurately by showing the presence of a slight minimum ; finally, 
in the case of the a-bromo-a'-methylcamphor, the absorption ciuve 
showed an unmistakable baud persisting over two exposures. 

From these observations it is clear: 

(1) That no sharp line of demarcation can be drawn between com- 
pounds which show an absorption band and those that do not, and 

(2) That a definite ban«l may be produced by a compound in which 
all possibility of keto-cnolic change has been removed by the displace- 
ment of the whole of the mobile hydrogen. 
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JeoTMric BrSmomeihylcamphors. 


If further evidence were needed to show that isomeric change is not 
the main factor in determining the appearance of the absorption band, 
it is provided in a particularly striking form by a comparison of the 
three isomeric bromomethylcamphors supplied to us by Dr. Glover : 


CaH 


. 4 ?- 


CH,Br « „ „ .CBr-CH. 

wBromomethylcamphor. B-Bromomethykamphor. a*BromoDiethyJcamphor. 


Of these three compounds the first two are free to undergo keto- 
enolic change, whilst the last is fixed by the elimination of the a- and a - 
hydrogen atoms. The absorption curve for the w-bromo-compound 
showed the deepest baud that we have observed amongst the halogen 
derivatives of camphor, the persistence in zV/lOO-alcoholic solutions 
being six exposures as compared with four for a-bromocamphor, three 
for camphor and methylcamphor, and two for /?-broDiocamphor ; the 
bromine in this position evidently exerts a maximum effect, possibly 
on account of the leverage which it acquires from the interposition of 
the methyleno group. A comparison of the a- and /S-compounds 
showed that, whilst the former, as has already been mentioned, gives a 
shallow band, the latter merely gives a well-marked horizontal 
extension. This result is directly opposed to what might have been 
anticipated from the fixity of the a*compound and the mobility of the 
jS-isomeride, but is fully in accord with the general tendency disclosed by 
the observations which have shown that the absorption band of camphor 
is strengthened by an a-bromine atom, but weakened by a bromine 
atom in the /S-position ; if this tendency be regarded as dominant in 
the case of methylcamphor, the observations now recorded are 
abnormal only in the average weakness of the band in these two bromo- 
derivatives. 


IV . — Origin of the Absorption Bands. 

Whilst it would obviously be premature to attempt to construct, 
from observations of a limited group of compounds, a general theory 
as to the origin of absorption bands, cert.ain conclusions derived from 
the present investigation may usefully Vte as affording data from 

which a complete theory may at some future date bo developed. 

It is evident that the original sugge-stiou, I'eferred to at the 
beginning of this piper, that the absorption band observed amongst 
ketonic compounds is associ.aled with the tniinsfer of a labile hydrogen 
atom and that its persistence is a measure of the number of molecules 
10 the solution that are actually undergoing isomeric change, cannot be 
niamtaiued, as had, indeed, already become probable from the evidence 
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accumulated by and. his co*w6rkerafr^hb facts which tell most 
strongly against this view are : * . 

1. The reversible isomeric change of nitrocamphor and of nitro- 
camphane, the occurrence of which is clearly demonstrated by 
independent methods, does not cause selective absorption, although, 
the alkali salt of </»-nitroeamphor gives rise to a very strong absorption 
band. 

2. In the simpler derivatives of camphor, the band is produced 
with equal facility whether the substance is undergoing isomeric 
change or not, and a weak band may even be produced by those deri7. 
atives in which isomeric chaege is impossible, owing to the complete 
displacement of the labile hydrogen atoms. 

In the present investigation we are concerned with absorption 
bands of two types which must bo carefully distinguished from one 
another, namely, (1) the bands which are produced by the alkali salts 
of nitrocamphor and of its j8- and jr*bromo-derivatives, but not by the 
parent substances or their ** fixed " derivatives, and (2) the bands which 
are developed by the majority of the simpler derivatives of camphor in 
neutral and alkaline solutions indifferently. 

Origin of tfie Xitrocampkor Band . — In the case of nitrocamphor our 
observations show clearly that neither the normal nitro-compound nor 
its «^-nitro-isomeride gives rise to an absorption band, which first appears 
when the hydrogen atom of the ^/^-nitro-group is displaced by an alkali 
metal. The view that the ionisation of the salt is the effective cause 
of its remarkable absorptive power is supported by few, if any, 
analogous cases, and by no direct experimental evidence. On the 
contrary, it has become a universal custom, when the band falls within 
the limits of the visible spectrum, to attribute the development of 
colour during neutralisation to a change of structure, as in the cese 
of phenolphthalein or yj-nitrophenol, and it is difficult to avoid the 
conclusion that some similar change takes place during the neutralisa- 
tion of nitrocamphor. 

This view is rendered exceedingly probable by the analogous 
behaviour of the isonitroso-derivatives of malonic acid studied by 
Dr. WhLteley (Trans., 1903, 83, 34). These exist in colourless 
(tso-oxime) and in coloured (hydroxime) modifications, but invariably 
give rise to coloured (hydroxime) .salts : 

S C^Hj-O-CIO C„H.-0-C;0 C.Hs-O'CIO 

o<! c:n-oh — > c:N-0Na. 

OjHj-O-CIO CjH.-O-O'.O CjHs-O-C'.O 

Colourless iso-oximu. Yellow liydroxiiue. Yellow salt. 

In the case of nitrocamphor the possibility of two alternative 
.fp;pmula for the i^-modification has long been recognised and discussed 
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(Xiowry, Trans., 1898, 73, 996; Forster, T^ns., 1900, 77, 254; 
Perkin, Trans,, 1902, 81 , 304). • There is therefore nothing inherently 
improbable in the suggestion that the conversion of ^-nitrocamphor 
into its salts is accompanied by a change of structure, in which the 
nitrogen atom passes from a tervalent to a quinquevalent condition : 


CH-NO, 


c;o 


Oc;? 


OsH,/| 

\c:o 


Normal nitrocaraphor. 


N‘OH 

- N itr ocamphor. 


I 

o:o 


o 

.C'.N-ONa. 


CsHi, 

Sodium salt. 


It will he noticed that the formula for the sodium salt contains 
a series of conjugated double bonds which is lacking, not only in both 
forms of the parent substance, but in all three modifications of 
nitrocamphane : 


/CHg .CHg 

“ ^N-OH 




•CH, 0 

I II 

C=N-ONa- 


The explanation now suggested U, therefore, entirely in accord with 
our own observations, as well as with those of the other workers 
referred to above (p. 813). 

Oriffin Oie Camphor Band . — The weaker absorption band 
developed by camphor and its simple halogen and methyl derivatives 
requiresadifferent explanation, and at the present time constitutes amore 
difficult problem than that of the nitrocamphor band discussed above.- 

As borneol produces no selective absorption, the camphor band is 
evidently in some way a function of the ketoaic group, but it is not at 
all easy to say in what way the group acts iu promoting the formation 
of the band. So far as the chemical properties of the group are con- 
cerned, it must be recognised that the appearance of the band is not,^ 
related in any direct way to the property possessed by some members 
of the series of undergoing keto-enolic isomeric change. Nor have we 
succeeded as yet in associating the band with the polymerisation of 
the molecule. Finally, the intensity of tho band cannot bo correlated 
^iih the “ reactivity'^ of the carbonyl group towards agents such as 
hydroxylamine, since a chlorocampbor and a*bromocamphor, which do 
Dot yield oximes, give deeper bands than camphor, methylcamphor, 
and jS-jbromocaraphor, wbicii readily react with this agent. 

Od the physical side, however, the gradual strengthening or 
weakening of the absorptive power of the molecule by various 
substituents, and especially by those which are contiguous to the 
carbonyl group, suggests a close analogy with other optical properties, 
such as refractive power and magnetic rotation, which are particularly 
sensitive to the infiuenco of contiguous or conjugated groups. At 
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present, therefore, the m68t bopefulmethodof a£tacl^ilg the problem.pon- 
sists in stildying the relationslup between the absorption and the other 
optiqal properties of the various compounds. Work on these lines 
is already in progress, and it is anticipated that the results willVprove 
bo be of value in elucidating the various factors which regulskle the 
power of selective absorption possessed by the various contfpounds 
of the camphor group. 

V . — Methods of Observation. 

The methods used were essentially the same as those described 
by Baly and Besch (loc. cil.)i and need not be set out in detail. 
The earlier observations wei*e made on a No. 2 spectroscope 
by Hilger, with a single pair of quartz half-prisms and fully- 
achromatised quartz-calcite lenses of 13" focus. The photographs 
were taken with a half-plate camera provided with a graduated swing- 
back and a partly-achromatised quartz-calcite lens of 22" focus moving 
iUi,a graduated tube. This gave a spectrum about 10 cm. long, and 
twenty-four exposures could be made on a half-plate placed vertically 
in the camera. 

In the later experiments two pairs of quartz half-prisms were used. 
This not only gave a much greater dispersion, but had the advantage 
of bringing the whole of the ultra-violet spectrum sharply into focus 
‘ on a flat plate. With the new arrangement it was necessary to 
arrange tho half-plato horizontally, but by using a slightly shorter 
slit it was still possible to make twenty exposures on each plate. At 
the same time it became necessary to exclude from the plate the 
, greater part of the visible spectrum, but as none of the substances 
dealt with possessed any visible colour, this did not involve the loss of 
any part of the absorption ; on the contrary, the useful part of the 
spectrum from \ 4100 to X 2100 was spread out to the fullest advantage 
over a distance of 15 cm. right across the plate. The increased 
dispersion thus secured was found to be of the utmost value when 
'dealing with substances which gave only shallow bands of slight 
persistence. 

The solutions under observation were placed in sliding-tubes of the 
type devised by Baly, but instead of using a millimetre scale, a direct 
logarithmic scale of thicknesses was provided. The tube was about 
300 mm. long, and the graduations were as follows : 


/Mm*. 251*2 199*5 158*5 125*9 100*0 79*4 63*2 50*1 89*8 STG 

\Loga 2-4 2-3 2*2 2*1 2*0 1*9 1*8 I’? 1'5 

/Mm 25*1 20 0 15*9 12*6 10*0 7*9 6*3 5*0 4*0 3*2 2*5 

VLogs 1*4 1*3 1*2 1*1 1*0 0*9 0*8 0*7 0*6 0*5 0*4 


- Tb^ e divisions were numbered consecutively from 21 to 1, and as 
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the dark-slide was also graduated and numbered to correspond with 
the tube, the risk of errors due to exposing a wrong thickness of 
t;olution was reduced to a minimum. Moreover, as each thickness 
exposed was made to correspond with a definite position of the plate, it 
was not necessary to make any record of the conditions of the observa- 
tions except to note on the negative the nature and concentration of 
tho absorbing solution. 

The logaiithmic method of graduation has the advantage that 
successive exposures represent exactly equal increments or decrements of 
concentration. A change of thickness in the ratio 10 to 1 is eSected 
iu 10 equal stages, each of which, by a happy coincidence, is almost 
exactly 5 to 4 (really 1*259 to 1) ; by a further coincidence the majority 
of the thicknesses approximate closely to round numbers of millimetres. 
Oue of the chief advantages of the logarithmic scale of thicknesses 
arises, however, from the fact that when the absorption curves are 
plotted (log-thickness against oscillation-frequency), the experimental 
points are equally spaced on the vertical axis and fall exactly on the 
main divisions of the curve paper. The appearance of the negative 
therefore approximates somewhat closely to the actual form of the 
absorption curve, the only deviafion being due to tho fact that, on the 
negative, the scale of oscillation-frequencies becomes more and more 
open on passing from the visible to the far ultra-violet. 

The materials used were for the most part those which had been 
specially purified for experiments on mutarotation and solubility, and 
need not be further described. We are, however, indebted to Dr. 
M. 0. Forster for tho specimen of nitrocamphaue used in the experi- 
menta and to Dr. W. H. Glover for tho methyl derivatives of camphorj 
and desire to take this opportunity of expressing our thanks. The 
alcohol used was Kahlbaum’s absolute/’ distilled from a small amount 
of phosphoric oxide in order to remove all traces of basic impurity. 
The ether, “ distilled from sodium,” was redistilled from phosphoric 
oxide before being xised. The ethylene dicliloride was purified as 
dosciibed by Perkin (Trans., 1902, 81, 30S). 

We desire to place on record our indebtedness to the Research Fund 
Coniinittee of the Chemical Society for a grant which defrayed a portion 
of the cost of the investigation, to Pj oF. Armstrong and to IMr. E. C. C. 
baly for valuable criticisms and advice, and to Mr. II. W. Southgate 
for assistance in tlie photographic work. 

HousumuiY Ko.\i>, 

Westminstei:. 


The U-siVERSiTY, 
Glasgow. 
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^jje ilark slide was also graduated and numbered to correspond with 
{ 1^0 tube, the risk of errors due to exposing a wrong thickness of 
solution was reduced to a minimum. Moreover, as each thickness 
esposed was made to correspond with a definite position of the plate, it 
^asnot necessary to make any record of the conditions of the observa- 
tions except to note on the negative the nature and concentration of 
the absorbing solution. 

The logarithmic method of graduation has the advantage that 
successive exposures represent ex.actly equal increments or decrements of 
concentration. A change of thickness in the ratio 10 to 1 is effected 
iu 10 equal stages, each of which, by a happy coincidence, is almost 
exactly 5 to 4 (really 1 *259 to 1) ; by a further coincidence the majority 
of the thicknesses approximate closely to round numbers of millimetres. 
Oueof the chief advantages of the logarithmic scale of thicknesses 
jLi’ises, however, from the fact that when the absorption curves are 
plotted (log-thickness against oscillation-frequency), the experimental 
points are equally spaced on the vei'tical axis and fall exactly on the 
main divisions of the curve paper. The appearance of the negative 
therefore approximates somewhat olo.sely to the actual form of the 
ibsorption curve, the only deviation being due to the fact that, on the 
uegative, the scale of oscil]ation-freq\ieneie.s becomes more and moro 
open on passing from Uie visible to the far uUiu-violet. 

The materials used were for the most part those which had been 
specially purified for experiments on mutarotation and solubility, and 
neeil not be furthet desci-ibed. We are, however, indebted to Dr. 

0 . I’oi ster for the specimen of nitrocamphano used in the experi- 
ments and to Dr. W. 11. Glover for the methyl derivatives of camphor, 
and desire to take thi-s opportunity of o.xpressing our tininks. The 
alcohol used was Kahlbauiu’s “ absolute, ’’ distilled froina small amount 
of phosphoric oxide in order to remove all tracer of basic impurity. 
The ether, “ distilled from sodium,” was redistilled from phosphoric 
oxide before being used. The ethylene dichlorido was purified as 
described by Perkin (Trans., 1002, 81, 308). 

desire to place on record our indebtedness to the Research Fund 
ommitteG of the Chemical ^or-ioly for a grant which defrayed a portion 
'1 the cost of the investigation, to Prof. Armstrong and to Mr. E. C. U. 
% for valuaddo criticisms and advice, and to Mr. 11. W. Southgate 
as^i^^auc'e in the photographic work. 

lloKSHrr.uuv Ki>ai», Thk Univkushy, 
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XCIl- — Indican. Part III. 

By Fredekick Thomas, William Fopplewell Bloxam, and 
^ Arthur George Perkin. 

IK the p.eeeding investigation (this vo)., p. 793), an aceount has been 
J the hvdiolvsis ot indican by means of acids, and the present 
free deals with the still more imporUnt question of the behaviour of 
[hi vlucoside with its specific enzyme, indimulsin With the exception 
of some preliminary experiments by Gaunt, ihomas, and Bloxam 
(/ .%c. clem. Ind., 1907, 26, 1174), and tim work of ter Meulen (foe, 
trav Aim 1905, 24, 444), no study has been made of the quantitative 
aXect of Ihe hydrolysis of pure indican by the enzyme. _ 

The discovery and characterisation ot the indican enzyme is due to 
the elaborate investigations of the Dutch chemists, Hazewinkel. 
Beverinck, and van Romburgh, as is also much of tlie work in con- 
nexion with the action of bacteiia on infusions ot certain indigo, 
viekling plants. Reyerinck (Proe. K. Akad. elensok. AMm, 
1899 1 120) after reference to earlier work wliicU leadeitd tlio 

existence of such an enzyme probable, was the first to announce its 
discovery The process consists of extracting tl.e leaves of the pl.mt 
in a fine state ot division, first with cold 96 per cent, and subsequent!;- 
with more dilute alcohol, which removes chlorophyll, iikUc.'iu, wti.x, etc., 
and leaves a snow-white, highly active powder, troin .such prepaiA- 
tions of the leaves of Polygonum linolorium. and certain species of 
Indig-oferae. the enzyme itself could be hut iiiipv.feotly reinovcd, oi 
in water it is almost insoluble, only sparingly so in g yccrol, am mtki 
more readily in 10 per cent, soliilions of sodium and caleiina rhloi-ide,- 
respectively. The residue which remains after extraction in tlits way 
was not perceptilily l«s.s active than before treatment and iii .i 
subsequent communication {Md., 1900, 2. P20) the inso ublo. eharacui 
of the enzyme was confirmed. A miiiute study of these le.i I 

parations was carried out by Beyeiinck in regard to 

with partly piirificd indican solutions, as pure indican itself ha ^ 
then been isolate, 1, and h„ illustvate.s the ellect of teinporature, on o 
intensity of the hydrolysis by means of curves. Among nmn t - 
points of intere.st, it was ob.servcd that a.nim.nia quickly do tioy 
Lzyme, and also that emulsin slowly hy.lrolyses indican, ‘ _ 

intensity of its action was only o.ie-twentielli ol that of 
enzyme preparations. Certain other details of this woi .no , 
to in connexion with the experiments described below 

Kazewinkel, who investigated the subject in '* ' 

publish his work until later (ibid., 1900, 2, aid), o “ue 
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pjinlently results of a similar nature to those of Beyerinck. By mean.s 
j[ hi.s enzyme preparation, which he describes a.s being perfectly white, 
l,e [jioved for the lirst time that indican i.s a gluco.sido of indoxyl. 
b'iniling that emulsin also acted on indican solutions, he called the 
ioJiCiin enzyme “ indimul.sin,” and considered that a 10 per cent, 
solntitin of sodium chloride is the best medium for dissolving the 
litlcr. A very interesting point which he mention.s is that during 
fermentation no indican passes from the leaf into the surrounding 
liquid, a fact which he demonstrate.s in a very simple manner. 

Ilie paper of van Romburgh {ibid., 1899, 2, 344) contains results 
practically identical with those described above. Allusion is also 
made to the insoluble character of the enzyme, and to the activity of 
iiulsin with solutions of indican. 

Finally, Beyerinck (ibid., 1900, 3, 101) demonstrated tliat the 
luient present lii woad, Isatis iincioria, i.s not an indican enzyme, 
id U not capable of hydrolysing this glucoside. It reacts, however, 
itii isatan, the peculiar indigotin-yielding principle of this plant. 

On the other hand, Borgtheil, without reference to the jaapers 
oove discussed, states (Proc., 1904, 20, 139) that “the fermentation 
: the indigo plant has been ascribed to a bacterium and tilso to 
iizymos, but lia.s never been satisfactorily investigaied,” anil that 
the author shows that there are many lueteria capable of producing 
le fermentation, but it is, in the main, due to a specific enzyme 
ccuiriiig ill the plant cells.” Again, in the “Report oh the Cnltioa- 
ion mid Munvfarture of Indigo" {llawson, 2ud edition, Calcutta, 
80', p, 32), rovi.sed both by Rawson and Bergtheil, the statement 
mils, “. . . the opinion was expressed tliat the .active feniicnta- 
ion , . . was brought about by enzymes 1 ’’ “This . . , has since 
leeiicontinneJ liy iiiucli delailed work conducted by .Mr. C. Bcrgtlieil.” 
ll tliiis appe.ars that the claims of tlio latter author are still maintained. 

Ill many i'e.spects Bergtlieil’s paper (Trans,, 1904, 85, 877) covers 
piMiid already traver.sed by the Dttlcli clieuiists, llazewinkel, 
Beyaiiick, and van Romburgh, and has already been discussed to 
tome extent by Gaunt, Thomas, and Rlo.xatii (/or. eit. ). ll is referred 
Waqain later iu this inve.stigation, mainly in coiuiexioii with expori- 
liifciits on the solubility of the eirzymo. 

9ii the latter point, ter Jlculen {lor. rit.) i.s in agreement with the 
otliri’ Iiotch work referred to above, as is evident from bis st itemeiib 
Ip bill, ■' I. enzyme de Tiiidigo est in.ioliible duns I'eati." 
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Experimental. 

In the following fermentation experiments the enzyme was employed 
in the form o the purified leaf powder, and was prepared according to 
the directions of Beyerinck. Bach a procedure was adopted as beincr 
somewhat akin to the factory conditions, and because, although it was 
possible to prepare from the leaf product a liquid of some activity 
this as exceedingly feeble when compared with the actual powder 
itself, and did not give a satisfactory result. An air-dried sample of 
the young leaves of I. arrecla was employed throughout as a source of 
this product, and the yield was from 6'5 to 7 grams of a pale yellow 
powder fi'om 10 grams of the material. The preparation of the 
enzyme powder from the old leaves of 7. sumatmna was also experi- 
mented with, but the product was more resistant to the action of 
the alcohol, and the coloured substances could only be removed with 
considerable difficulty. Under the best conditions, the method is 
tedious, and with I. arrecta one and a-half litres of alcohol had to 
be employed as a rule for the purification of 10 grams of leaf. We 
arc indebted to Prof. Beyerinck for a small quantity of his enzyme 
powder ; this closely resembled our own specimens, and was exceed- 
ingly active. During the experiments recordeil below, no special 
attempt was, made to exclude bacterial action, for although in most 
instances this would he nullified by the temperature employed, the 
presence or absence of bacteria would little, if at all, affect the 
character of the results obtained. A difficulty ifct expected at first 
was due to the decay of the activity of the enzyme in the green leaf 
on long keeping, owing to the small amount of moisture there present, 
so that the preparations of the powder employed at the commence- 
menb of the investigation were considerably more active than thoje 
made at a later period. On the other liand, some compensation for 
this oversight has been alYorded by the character of the results given 
by the less active powder. 

In quantitative experiments on the iiydrolysis of indican by the 
insoluble enzyme powder, special precautions are necessary on account 
of the oxidisable nature of tile indoxyl produced and the difficulties 
of recovering any indigotin which thus separates, ter Meiilen [he. 
cit.), when investigating the extent of the hydrolysis by means of the 
condensation of indoxyl thus formed witli isatin in feebly alkaline 
solution, did not attempt a separation of the enzyme and colouring 
matter, but, adopting certain precautions, calculated his results 
by the total increase in weight thus given. This method, although 
illustrating in his case the desired results, a point which Iih-s been 
previously discussed (this voi., p, 71)4) was not suitable in the pre.^ent 
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as it was necessary to ascertain, not only the amount, but 
thepui^i ty of the product obtained. 

Xo avoid oxidation of the indoxyl during the fermentation, the 
ifpliminary experiments were conducted in a flask through which 
aibon dioxide was passing, but as minute* ^traces of air could not 
ye thus excluded, and this exercised an' appreciable effect during the 
■athPi’ long periods required for complete fermentation, hydrogen was 
ventoally employed and rendered free from air by passage through 
Jkaliiio pyrogallol solution. To prevent a possible introduction of 
ilkiiliuo spray into the fermentation vessel, plugs of cotton wool were 
ised to filter the purified gas. 

In carrying out the operation the enzyme powder, ground into a thin 
ireiiDi’^ith water, was introduced into a round Jena fia.sk, the mixture 
lip to 500 c.c. by further addition of water, and then heated by a 
gckot of hot water to 45^ the temperature in all ca.s8s being noted 
jya thermometer placed in the fiask itself. To remove air present 
II the water and adhering to the enzyme powder, the apparatus was 
jracuated, so that the mixture boiled vigorously, and a very slow 
?iirrent of h^'drogen was subsequently passed for some time while the 
sump was still workings but finally much more rapidly. When air 
Dad lieen entirely removed, a stream of gas merely sufiicient gently to 
igitfite the enzyme powder was employed, and the solution of the 
indicau (1 gram in 250 c.c.) was then introduced by means of a tap 
fimnel, The reaction was at fir.st most vigoroiis, and there wa.s an 
almost immediate development of the deep green fiuore*=cenc6 so charac- 
teristic of indoxyl solution.s. The inadvertent aece.ss of trace.s of air 
could abvay.s be drtected by the formation of a faint coppery scum on 
tliefurfaco of the li<iuid, and whilst this was always present if carbon 
dioxide had been ein[)loycd,it was scarcely evir to be noticed when this 
gas bad been replaced by the purified hydrogen. As a rule, a 
hint trace of iiidigotin could alw.ays be detected in the cnzyqjie 
po'vdei' at the conclusion of the experiment, and from this it could be 
wmoved by boiling acetic acid and estimated coIoriinetrically\ The 
amount produced, however, during a well-conducted experiment was 
too trilliug to merit consideration, as investigation showed that the 
quantity present did not aveiago more than 0'2 per cent. 

At the conclusion of the operation the fiask and its contents were 
toclod to 17 the passage of hydrogen being still continued, and after 
tindiiig for a >hort timo to allow the enzyme powder to settle, the clear 
was decanted into .a meastiring cvliiulor and the residue into a 
. iiiiihir vessel. The indoxyl solution at this temperaturo was 
inoi'o stable and less prone to oxidation than was at tir>t 
and wa.s thus not dilVu-ult to manipulate. Tlio (piantitv of 
VJ pie^ciLt in both cylinders was noted, allowance being luadu for 
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the enzyme pov7der, and 100 c.c.* of the clear solution were at once 
removed for a determination of the indoxyl it contained in the foim 
of indinibio. 

The process employed for this purpose consisted of introducinc» the 
100 c.e. of liquid into ^ a flask containing a boiling solution of 
OT gram of isatin and 20 c.c. of hydrochloric acid in 200 c.c.* of 
water through which carbon dioxide or hydrogen was rapidly 
passing. After digesting for twenty minutes, the mixture wag 
allowed to cool, and the beautiful, crystalline precipitate of indiruliin 
was then collected on a tared Alter, washed with dilute sodium 
hydrhxide and acetic acid, as in the isatin method previously described 
{J. Soc. Cfiew. M.y 1007, 26, 4, 1174), ami the product weighed and 
analysed by moans of litaniuni chloride under the conditions given 
by Bloxam {ihhl, 1006, 25, 735). Simultaneously with the above 
opoiation, 400 c.o.* of the clear indoxyl frolulion, diluted to 850 c.c.* 
ut water, were heated to 00*^ by means of a water jacket, and oxidised 
simultaneously by the passage of air through the liquid. The 
indigotiu thus produced is, at least in part, in a state of pseudo- 
solution, and to obtain a complete precipitation of the colouring 
matter the mixture was digested at the boiling point for a short time 
with 25 e.c. of snlpliuvic acid. Filtration oven then was of a tedious 
chanicter, and after washing with one per cent, sodium hydroxide 
solution, followed by 4 per cent, acetic acid, the product was weighed, 
and an aliquot portion sulphonated and analy.sed by the titanium 
niethod. , 

Finally, to ascertain if the iudican had been completed)’ hydro- 
lysed by the enzyme, a third portion of the indoxyl solution was 
simultaneously oxiilised by air, the iudigotin completely proc‘i{.iitat6(] 
by the addition of an cxco-^s of sodium sulphate to the mixture, and, 
after tlUiatioti, the cle.ar liquid was treated with one or two drops of 
2 ^er cent, ammonium persulphate solution and dilute sulphuric acid 
(4 per cent.) and ireutly warmed. If indienn was present, a blue to a 
faintish green tint was prodnce<l, according to the quantity, and 
experiment has shown that it is possible to detect one part of pure 
iudican in ’Jb.OOn of water by this test. It .should be lemarked, 
however, that with the coloured leaf extracts of IiLdifjo/erae the 
reaction is far less sensitive. A second and somewhat more rapid 
method, due to Iteyerinck (/or. c^V.hand also adopted by Ilergtheil 
cit.), con.-ist.s in oxidi^it)g the indoxvl solution in presence of a trace ul 
ammonia, by whicli means the indigo siqiarates in a more granular 

* ThcSi. jin.jimti'Mis (.rii'iuid w.-n* fniploye-l iii'e:e'h case, ami to avoid ji'i" tur'U 
tlicy li'-t a--iin i -h iird !■> iji tin- j>;ipc-r. 

t On ifi-:- avcian,; f..in .l:i_vs uoir- uccts-at v, in order ('» (hderminc ir.sillL' cf 
eacli I'jiincmalion .•.vpciiiiK-jU. 
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form? addition of a little hydrochloric acid in the cold, is thus 

more easy to filter. To be as far as possible assured of the absence of 
in the solutions of indoxyl which when tested in this manner 
given a negative result, traces of indican were on certain occasions 
added to a fourth portion of the fermented liquid, but in all cases its 
pfgseoeo could then be detected. The employment of titanium chloride 
the analysis of the colouring matter was necessary, because the 
indigotin frequently contained some (juantity of indirubin, and it has 
tliown by llawson (/. ^Shc. Dyers and Colourists, 1899, 15, 130) 
tlwt ill tliis case erroneous results are obtained when potas-sium perman- 
itaiiiHe is employed. In the analytical operation, the titration witlf the 
titanimn chloride was usually carried out in the presence of purified 
hydrogen instead of carbon dioxide, and as the colouring matter given 
by cry^^talline indioan is so much purer than that prepared from the 
pUiit extract under these conditions, the solution of the snlphonic 
ifid was at once treated with the requisite amount of sodium tartrate 
^□(1 titrated without previous purification. Probably a slight defect in 
the ana) jtical results is occasioned by the presence of a trace of enzyme 
powder which is carried down in the colouring matter thus i.«o]ated, and 
although Gaunt, Thomas, and Uloxam {loc. ci7.) have shown that the 
iiub.i:yl liquid can be filtered without apparent change by oxidation, 
find tiuhscquently an elaborate apparatus for this purpose was devised, 
it Wiis considered best to avoid any occasional risk of lo>s which might 
occur in this respect. It was ascertained that when traces of enzyme 
pwder are heated witii sulphuric acid, a pale brown liquid is formed, 
which on dilution is decolorised by the titanium chloride, but careful 
experiuk-nt has imlicatod that the colouring matter is not over* 
(■jtimated by this cause to the extent of more than one per cent. 
Agiiiii, an analysis of the indoxyl solution* which liad been filtered 
thi'ougli clotli by the ai<l of the pump is given below, from which it 
is cenaiu that little or no decrease of yield occurs if the filtration is 
lUrefuily performed. 

fia; following table illustrates experiments carried out hy the 
methods just described, the indoxyl solution being in this case oxidised 
without any previous addition of acid or alkali. 

lu every case the porsulpUat*) test imlicated the absence of the* 
glueofide at the conclu?ion of the experiment, and the residual enzyme 
powbi was still found to evince consitierable activity. 

TIjC results expressed in the table obviously show that whereas 
indoxyl solution decanted from the enzyme contains only 
per cent, of tlio theoretical amount, (6) that tho quantity of 
obtained by oxidising thi-^ liquid witli air repi'csents again a 
^oribleiably lower value. In considering tho first point (rt), it is 
Uiat oven if the negative results of tlie persulphate test bo 
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Time 

in hoiirs. 

IniliLaii, 

grams. 

Ktizyme 

powder, 

gjams. 

Temp. 

Indoxyl found, 
exprc.«sed' 
as indigotiii,* 
per cent. 

Indigotiii 
found, 
per cent. 

2 

1 

2 

.'30 

93 

_ 

0 

1 

2 

.fjO 

93 

82-0 

h 

1 

2 

f«0 

93 

— 


1 

* 2 

50 

941 

82'Ot 


1 

0 

50 

93 

83-0 

5 


2 

no -- 12 “ 

90 

81 •.') 

!) 

1 

2 

;?o-n2 

— 

81-0 


1 

2 

30-n2 

— 

79-0 


* In the c;:;Tinialiivn of imloxyl, t>i the equation CSIT 7 ON + CsH,-0oN=: 

H..0 the iinlirubin |>ro(luc<‘tj vcj'vcsputs, of cuirsc, tlouble the amniinf 

of \Thicfi tho imloxyl can thc«'rt‘ti<allv yield. 

•\ Fennonted liqniil lilrereii before examination. 

disregarded, any iudican, presuming such was present, would, in 
addition to the iiidoxyl, be estimated as indirubin by the isatin 
method of analysis employed, v^o that the presence or absence of 
non-hydrolysed glucoside in the fermented liquid does not affect this 
part of the question. 

On the other hand, it sccniod possible that this deficiency in Iho 
amount of indoxyl observed might be due either to its partial 
occlu.sion by the enzyme powder or to its conversion into secouclmy 
products. To decide this question, experiments were carried out by 
the following method. A fermentation of 1 gram of indican with 2 
grams of the enzyme was performed in the manner already detailed 
at 50' for two and a-quarter hours, and at the conclusion of the 
operation the mixture was treated in tiie presence of the hydrogen 
with 1 gram of isatin in 200 c.c. of water and 20 c.c. of hydrochloric 
acid. After a prolonged heating on tiie water-bath and subsequently 
cooling, the mixture of enzyme resi«lue and indirubin thus produced 
was collected, washed, and dried, and, without removal from the filter 
paper, was extracted in a Boxhlet tube witli boiling pyridine, which 
previous experiments (Trans., 1907, 91, 279) had indicated to be one 
of the best solvents for indirubin. The extract w.as evaporated to a 
small hulk, treated with boiling water, and again distilled until all 
pyridine had disapi eared. When cold, the beautiful crysUlliiie pre- 
cipitate of indirubin was collected on a fared filter, washed with 1 per 
cent, sodium hydroxide solution, weighed, and analysed by the titanium 
method {loc. cit.) : 

Found, indoxyl, represented as indigotin = 9G’5 per cent. 

Tn a second experiment, acetic acid was employed for the extraction 
instead 01 pyridine, but llie operation in this case was of a tedious 
character : 

Found, ii.doxyl, represented as indigoUn = 9G por cent. 
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Xo complete the series' an ostimation of the indoxyl present after 
fermenting with the same proportions of glucoside and enzyme'for five 
hours at 30° was carried out : 

Pound, indoxyl, represented as indigotin — 97 per cent. 

It Tvas noted that during this method of analysis no loss of indirubin 
took place, although it was observed that when treate<l with ai)diiun 
hydroxide solution a trace of brown matter was removed from the 
crystal?. 

Kvidcntly, therefore, from 3 to 4 per cent, of the indoxyl had been 
occluded by the 2 grams of enzyme powder under the al>ove conditions, 
aud thus the rather low percentage of indoxyl (93 per cent.) present 
in the fermented solution was in part accounted for. * 

As a final confirmation of this occluding property of* the enzyme 
powder, tho effect of larger amounts of this material was studied, 
employing the above method of analy.sis : 

When 1 gram of iudican and 4 grams of enzyme powder were allowed 
to react at 50*^ for four hours, the decanted liquid contained indoxyl, 
represented as indigotin =- 89 per cent. 

1 Gram of indican and 8 grams of enzyme powder at i*0' for four 
hours gave in a similar manner indoxyl, represented as indigotin 
• = 82-5 per cent. 

No farther proof of this point was therefore necessary. 

These experiments therefore have accounted for 9G to 07 per cent, of 
the indican employed in the fermentations enumerated in the above 
table. From 3 to 4 per cent, of thi.s coloming principle h.as thus 
undergone change iuto a product incapable, cither by condeu.sation 
with isatin or by o.xidatiou, of giving either indirubin or indigotin in 
the ii.?nal manner. This loss may bo represented to some extent by 
the brown impurity which contaminates the indirubin, and it was also 
noted that at the conclusion of the fermentation experiments the 
enzyme powder, originally of a pale yellow, then po.s>cs.'ed a perceptible 
brown tint. 

The most interesting point, however, arising from the experiments, 
and quite unanticipated, is the low yield of indigotin (88 per cent, 
approx,) obtained from the indoxyl actually present in the liquid by 
oxidation with air. As already pointed out, the per.sulphato method had 
indicated the absenceof noii-hydrolysed indican, but as the matter was 
^0 pGculiai’j a furtlier tcht in this respect wa.s employed. An indoxyl 
solution was oxidised with .air as above, and the mixture was divi'led 
into two portions, the first of (a) which was proceeded with as usual 
and the indigo collected and analyhod. To the second (6), at the boil- 
’’ip point in absence of air, 0'05 gram of isatin and llO c.c. of livdro- 
chloric acid wore added, and the digestion continued for twenty 



832 THOMAS, BHOXAM, AND PERKIN : INDICAN. PART III. 

minutes with the object of converting indican, if present, into 
indirubin. The results : 

Found, indigotin a = 89-2, b = 85-8 per cent, 
pointed clearly to the fact that an appreciable quantity of icdican » 
did not exist in the fermented solutions, and that by addition of isatin 
the i*eld is less than usual. A second point suggested itsell as 
possible although most unlikely, and this was that indican, if presoat, 
L^ht suffer alteration by the action of the air during the oxidation 
at *60” This was, however, not the case, for equal quantities of a- 
solution of the glucoside gave (a) before treatment with air, 
0174G gram, and (b) after this operation 0-1720 gram indiriibin, 
■Finally, experiments were iiiado according to the method employed 
by tor AlUlon {loc. cit.), in whicli the condensation of indo.xyl with 
isatin is effected in feebly alkaline solution. These, carried out with the 
fermented liquid, were, unfortunately, not successful, as they yielded 
a smaller amount of indo.xyl than that of the indigotin aoUially 
obtained from it, so that the details given in his paper are either not 
sufficiently clear or have been misunderstood by us. 

In considering the deheient yield of the indigotin produced as above, 
after a minute examination of the process employed, nttentimi ivis 
directed to the aqueous Citrate obtained when collecting tins colonnnj; 
matter This acid liquid w.as invariably of a dull yellow colour, and 
although it was suspected at Br.-t that the tint had originated tr™ 
the enzyme powder, blank experiments gave in this respect a negative 
result, and, moreover, when the original indoxyl solution had been 
filtered from the trace of iiisolublo enzyme, the yellow liquid was still 
produced. To aceoiiut for tliis peculiarity, the presence of isaliri 
suggested itself and an ethereal extract of this acid solution was 
examined. On evaporation, the residue consisted of a small quantity 
of a dull browiiish-yellow resin, somewhat resembling the retail y 
soluble varnish-like compound wliicti is formed to a .small e-xtent 
when indican is treated with boiling acid, and whicli is de, scribed m 
the preceding paper (this vol., p. 801). From this, hoivevei, tno 
thiophen reaction could not be produced. 

Again, some p..rtioii of the loss is prohably accoimtod tor l>y U'e 
fact that tlie indigo thus produced is coutaimnated with ^ 

brown substance which is partly soluble in dilute alkai. 
presence of this product was douionstratcil by extracting 
quantity of the crude colouring matter, prepared in a speua 
merit, with pyrhUne. To remove indiiubin. which ii\as a -o I ' 
the liquid was treated with ether and tlicn with an cqua \u 

^ TheoretiCiilly (<-(..iiqiart Croft Hill, Tnois., 73, O-Jt.', tic ^ 

’ -’rolysed indican would U, paled, bul at. the dilution cinpl-N'.n 

Touhv-t^ly negligitlc. 
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^vater As a result, the ethereal layer was red coloured, and the 
aqueous solution possessed a decided brown tint, due to the impurity 
in question, but it was evident that the latter was present in but small 
amount. 

Oxidation in Presence of Ammonia, 

The oxidation of the fermented plant extract in the presence of 
ariimonia was patented by Michca in 1876 (Rawson, Report on the 
CnUh)aiion and Manufacture of Indigo, 2Dd edition, 1907), is 
mentioned as beneficial by Goorgewics {Z)cj- Indigo, 1802, 16), the 
point hn-fi been discussed by llawson {J. Soc. Dyers and Colourists, 
1899 173). Beycrinck {Proc. K. Akad. W'etensch. Amsterdam, 

1S99 1-^) employed ammonia to facilitate the oxidation of 

the indoxyl, and mentions that the activity of the indigo enzyme 
is thus (quickly destroyed, and a similar statement is given by 
p. van Homhurgh 1899, 2, 344). The more general em- 

ployment of ammonia in India as an assistant in the factory 
o.\iJisiDg process has resulted from the work of Kawson* {loc. cit.), 
and its use in conjunction with tlic steam injector bfbwcr con- 
stitutes the most important improvement which he has recommended 
to the notice of the indigo planters. By the employment of this 
method, Rawson obtained increases in the yields of indigo varying 
from 24'1 to G3-8 per cent., and considers that the average increase in 
the colouring matter is about 34 per cent, as compared with that 
given by the ordinary oxidi.^ing process. 

The'followiug are the result.s which liave been obtained by oxidising 
the fermeoted .solution from pure indicau with addition of varying 
quantities of ammonia. 

ludnvvl 

.vprcs.M-l A*-2-Aiu- 


TiiiK.. 

Iiidi'-rin, Kiixyjiu-, 

a< in<lig«'iin, 

liidigoiiii 

1)1 li'iur.' 


* pircviit. c.' . 

pel' O'.MiT. 

,1 

1 2 

■,<y ?‘ii 


a 

1 ‘1 

T'O IS 

S'!'.* 

■; 

1 -J 

f.U ‘'li l.s 

.'u - IS 

S'! 0 


1 -J 

'lO I'U -Ui 

>a-0 


1 -2 

;,e I'j • i-'i 



If these figures are compared with those above given in the first 
it is evident th.at by tho use of small ipiantitios of ammonia 
duiiiig tlie oxidation process an increased amount of about 4 per cent, 
of ui.ligoiin is obtained. On the other hand, witlt more ammonia, the 
yhKl of iudi gotin is as low or even lower than that given when 
oxidation is carried out in the aliMmce of this reagent. The effect, 
again, is not comparable xvith the striking results found by Rawson, 
and the behaviours of indo.xyl produced tT“om pur© indie .in and indoxyl 
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in presence of the indigo plant extract evidently vary considerably 
this respect. The 4 per cent, larger yield recorded above is interestiri.^ 
in the light of the earlier experiments carried out under simitiv 
conditions of fermentsition, but without ammonia in oxidising, as it 
affords a further proof of the conversion of indosyl during oxidation 
into substances other than indigo. 

T’he colouring matter thus obtained contains some quantity of 
indirubin, but this was only to be expected, as it is well known that 
the formouted plant extract when oxidised in the presence of ammonia 
and alkalis gives an indigo containing an appreciable amount of this 
red dyestuff. On the other hand, earlier experiments (Trans., 1007 
91, 279) indicate that few, if any, samples of natural indigo are devoid 
of traces of this compound. 

The Effect of i*vre Oxygen. 

The following experiments illustrate the effect of pure oxygen on 
the fermented liquid in the presence and absence of ammonia. 


Tinu', 

IndiC'in, 

Kn7.ym<‘, 


Imlowl 
as indigiitin, 

iiKuiia, 

Iiidigniiii, 

in'hnurs. 

grams. 

grain?j. 

Tt-nip. 

[KT i-eiil. 

e.c. 

p<-l' 

2i 

1 

2 

50 ’ 

930 

none 

7S 


1 

2 

50 

n-b 

,, 

70 

n 

1 


50 

— 

IS 

87 


Thus the employment of pure oxygen with the neutral solutions of 
indoxyl gives 3 to 4 per cent. loss colouring matter than is obtained 
when air alone is employed, whereas in presence of ammonia the yield 
is but little atfected. These results are most probably accounted for 
on the assumption that some isatin is produced during the oxidation 
which in tho first case is lost, but in the latter, owing to the presence 
of ammonia, condenses to forth indirubin. In support of this 
suggestion the colouring matter from this ammonia experinieut on 
analysis was estimated to contain approximately 0 per cent, of indigo- 
I’ed. 

Oxidation in Presence of Liuie-waler. 

The employment of lime during indigo manufacture, both in tho 
fermentation and oxidation vats, in order to (ifFocL the more ready 
precipitation of the colouring matter has long been known,, and in 
Crookes’ Handbook of Dyeing and Calico Printing (1874, 191) 
mentioned in eonnexion with Chinese indigo, and also in regard to the 
Manilla /ariety. Alore recently it has formed the essential feature of 
the Coventry process in India, and is added to tho fermented liquid 
before oxidising in a special vat. A considerable quantity of uiinont! 
matter derived from tho plant is thus precipitated, and the clear liquid 
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is readily susceptible to oxidation. Rawson (loc. cif.) has stated that 
Ijj- this process in the laboratory the average increase in the yield of 
cciloiu'ing matter is 18*2 per cent. Experiments on this point, 
einploying indican, gave results closely resembling those obtained 
^ith ammonia as regards the percentage of indigotin to the indoxyl 
produced. The low yield of indoxyl recorded in experiment (J.) is 
jue to a cause which will be discussed later. 


Tiiiif’, Indican, Enzyme, 

Lime- 

water, 

jV/ 2 -Aiii- 

ninnia, 

Tndo.vyl 
as indigotin, 

Indigotin, 

ill hours. grains. gnims. 

c.C. 

c. c. 

per cent. 

pjer cent. 


20 

~ 

87 '8 

81-5 

"M-j 1 2 

20 

18 

— 

81 -S' 

IS 2} 1 2 

220 

. _ 

92-0 

77-0 


For the purpose of comparison the oxidation of a portion of the 
same fermented liquid in presence of ammonia was carried out, and 
tlic results are in this case best understood by comparing the 
percentage of indigotin found to the indoxyl actually present before 
oxidation. 

As was previously shown to be the case with ammonia, an excess of 
lime-water is thus detrimental. The statement of Raw.son {loc. ciL), 
that the reagent is best added to the fermented 'solution until a faint 
alkalinity is observed, is borne out by these results. ' As is Veil 
known, the “Coventry ’’indigo contains much indirubin, and this was 
the case with regard to the samples prepared under the above con- 
ditious. 


Effect of Vota$.!iiUM Acetale during Oxidation. 

It was cousidered po.ssible that the presence of this salt might 
facilitate oxidation of tho indo.xyl, but experiment showed that it 
exerted, however, a remarkable contrary effect. 


Tinir, Iiiilic.an, IhizynK', 

in trains. Temp. 

‘1 1 2 r.O' 

1 2 r,o 

-j 3 2 f)!) 


luJoxyl * . 

aceiatu-. .is iucligothi, InJigotiu, 


grams. [it-rtviil. pt-r ciiit. 
O'SS S7'5 

.^•0 — n-o 

rro - n-'i 


This low yield of indigotin was accounted fpr by the appearance of 
the filtrate obtained from it, -which possesseti a rich dicliromate colour 
in each experiment. This point vrill be further investigated a5 soon 
^'opportunity arises. • 


hiiiploi/ment of Sodium NilraU during Fermentation. 

addition of Chili saltpetre to the fermentation vat has been a 
custom (iinoiig Indian planters for some time past, and Kawson {loc. 
Hates that although no increase of the colouring matter is thus 
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proijuced in the oxidation vat, the precipitate settles better, and is 
more easily collected. An e.xperimeut in which 1 gram of indican was 
fermented with 2 grams of enzyme at 50“ for two and a-qiiaiter 
houi s in presence of 5 grams of sodium nitrate under the usual cou. 
ditions, gave : 

Indoxyl, as indigotin = 93 per cent. Indigotin = 81 per cent, 
results closely similar to those given above, which were obtained 
without the employment of this chemical. 


Fer/nenUition in Presence of Acid. 


According to Beyerinck (loc. cU.), great attention should be pair) to 
the degree of acidity of indican solutions which are undergoing 
fermentation, and ho states that the mo.st favourable result is obtained 
when 0-5 c.c. of normal acid is added to 1000 c.c. of the liquid. On tlie 
other hand, with 2 c.c. of the acid the enzyme action is notably 
slackened. Bergtheil iloc. oil.) considers that the action proceed-^ 
quite normally in presence of 0 01 or 0-005 per cent, of hydrochloiic 
acid in the case of the plant extract. 

The following are the results of e.xperiments in which sulphiiiic 
acid was added to the fermentation mi.xture. The indoxyl .solution 
was subsequently rendered alkaline with ammonia to the same 
extent (18 c.c. of A, 2-ammonia) as before and then o.xidised. 


Tiiiu', Indie, 11), Knzyiiic, 

ill li‘mr.<. giMiti-. griiiis. Toitip. 

6 ), ' 1 2 50 ' 

6i 1 2 50 


Indoxyl 

.V/10-S\jli«huric ^'Kiiresst'd 

aoiii, ufsiinligotin, Ijuligotiii, 

c.c. I'or cent. per cent, 

'i'-; 94-.'. 

l'5-O V'j 


It was thus evident t)iat by the employment of this small amount 
of acid under the conditions given above, an increase of colouring 
matter is obtained, and this i.s probably due to the fact that 
the acid tends to inhibit the conversion of indoxyl into secondary 
product.s, and to some extent prevents its occlusion by the enzyme 
powder. Thtj'e is no doubt that acid solutions of indoxyl aro 
prone to oxidatior, aid experiment ha.s indicated that the cold, 
moderate) y acid liquids are of a comparatively stable nature, aib, 
indeed, the work of Beyerinck {loc. cit.) also shows. 

These points received coulirmatioii in the following manner. In :m 
experiment carried out exactly as above, and when the fermentiition 
had proceeded for vvb hour.s, a further quantity of 10 c.c. of the acid 
was add^l to the mixture and the process continued for fifteen 
minutes longer. The indoxyl was determined as indirubin, and the 
yield was 90 '5 per cent, of the theoretical quantity. 
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'i'!ie indoxyl, therefore, in the form of its sulphate is not occluded 
enzyme powder, and in the presence of the 3*7 c.c. of the acid 
(lie above conditions was not appreciably destroyed by secondary 

Oxidation m rresence of Acid. 

Ifiiving previously obtained a favourable yield of indigotin (this 
vol t P' simultaneous hydrolysis of indican with hydro- 

chloric acid and oxidation with air (93'5 per cent.), experiments on 
the iifciial oxidation of the acidified fermented liquid were carried 
Tlio results are expressed as the amount of indigotin obtained 
ill ^)i'oportiQn to the indoxyl actually present in the solution, and 
the quantities of hydrochloric acid (33 per -cent.) employed were 
respectively («) 3‘0 per cent, and (6) 0*28 per cent. : 

Fouii'i, indigotin («) =91, (6) =91*7 percent. 

Wthin tbcso limits the proportion of acid present in the solution 
(luring oxidation somewhat improve.s the result, and the yield of 
colouring matter is very similar to that produced (appro.x. 92-5 per 
cent.) when a small amount of ammonia is thus employed, in the 
piCf^c’nce of acid, however, a prolonged oxidation h nece.ssary, and 
it in to be I’^markoil that the product contains some quantity of 
ioilirtibiii together with a brown impurity. 

B^ect of *rcm])tralurt (hiring Oxidation. 

Tt WAS evident that when a solution of indoxyl is oxidised by air at 
ipi' an amount of colouring matter coii.sideiAbly lower than that 
iwjmiud by theory i.s produced, and as it was po.ssil)Ie that this effect 
iiiglit lie the re.*.iilt of the temperature employed, an oxidation was 
"urieJ ''Ut At 3b'’. Two grams of indican and 4 grams of iho enzynre 
allowed to react in the usual manner for seven Jioiir.s at 50^ A 
p.utitm of the indoxyl solution (n.) was oxidised at MO’’ without 
fi'Iiilioi! of aiuinonia for tliree and a-lialf hours, and {b) for purposes 
(i fi'tiipai i'on A seeouil (juantity of the same li(|uid was treated with 
;'.miiji.M.iA and oxidised as usual at 60’’ : 

Fom.tl, indoxyl, represented as indigotin = 90. Found, indigotin 
pf) .^^0, (Jj) =83’r> per cent. 

Tiieii' was accordingly .'Scarcely any percept iblc difference between 
tW rcdilt of ail o-xidation of the indo.xyl solution at 30'’ and those 
pieviou-ly ol)t.iinrd by the employment of the biglier teuipierature. 
h aiiy;)iirig, the proportion of indigotin to indoxyl produced at the 
hwti' iciijjiciiiture is less tliaii usual, but when compared with the 
colouiiiig matter produced by llio alkaline ftxidation at 60 ^ the pro- 
purtioii> lire, on the otlior hand, very similar to those given in former 



838 THOMAS, BLOXAM, AND PERKIN; INDICAN, ' PART III. 

prolonged Fernuntation. , 

The tendency of the fermented plant extract, if kept before oxida- 
tion, to Riiifcr a loss of indoxyl is well known. Kawson (loc. sit.), for 
instance, states, “ Under such conditions there is always a loss of 
colouring matter,” and “ a loss of 7 per cent, took place in three 
hours, and as much as 16 per cent, on standing six hours.” ” Wheo 
using the hot water process . . . the liquid should almost always be 
immediately oxidised, otherwise changes rapidly take place, resulting 
in the loss of much colouring matter.’' 

As previously suggested, the behaviour of a solution contaiaincr 
almost pure indoxyl and a fermented plant extract may exhibit 
considerable differences on account of the numerous impurities present 
in the latter, so that it was interesting to study this point with the 
pure glucos-ide. 

Ono gram of indican and 2 grains of enzyme were digested together 
under the usual conditions for ten liours, and the indoxyl in the clear 
liquid determined as indirubin : 

Found, 86-5 per cent. 

The average result, as above stated, is 93 per cent, in a rapid fer- 
mentation, so that the loss of indoxyl thus occasioned is approximately 
6‘o per cent. ^ 

To ascertain the total quantity of indoxyl present in the mixture, 
some of which as previously shown is occluded by the enzyme powder, 
a second similar experiment was carried out, and the whole product, 
including the powder, then treated with isatin and acid as has been 
described earlier in the paper. The insoluble matter was collected, 
the indirubin isolated i)y means of pyridine, and analysed: 

Found, 90 per cent. 

In a ten hours’ fermentation, therefore, the actual loss of indoxyl 
was 10 per cent. 

To obt.ain further evidence on this point, a fermentation was allowed 
to proceed for thirty hour.s at 50^, and in this case, not only the 
indoxyl, but the yield of iiidigotin produced from it was al?o 
ascertained by oxi;’ation in the pre.sence of amtuonia : 

Found, indoxyl as indigotin = 7G'5. ludigotin = 71 per cent. 

At the conclusion of this operatiou the enzyme powder posscpsed a 
dark brown colour, ajid the acid filtiute from the indigo had a deep 
reddish-brown tint, and rescinblod in appearance a strong aqueous 
solution of isatin. The colouring matter also yielded to dilute alkali 
a larger quantity of a brc^ui impurity than usual. 

Finally, to determine if indoxyl solutions wore stable at the ordinary 
tempcratu. e (15-' approx,), a fermentation experiment was carried out 
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afc oO'-^ witli 1 gram of indican and 2 grams of tlio enzyme. After 
hydrolysis was complete, the mixture was then kept at 15^^ in an 
fttiBOspliere of hydrogen for twenty-one hours. In this case the 
liquid was oxidised by air in the absence of ammonia : 

found, indigotin — 79 per cent. 

As indicated by earlier experiments, the yield of colourmg matter 
in ordinary circumstances would average 82 per cent, Indoxyl 
solution at 15° in absence of air is tim.s fairly stable, the loss on 
keeping for twenty-one hours being in this case hut 3 per cent, 
(ipproximately. 

In connexion with this portion of thi.s subject, the decay of the 
activity of the enzyme in the air-dried leuf previously alluded to can 
be discussed. This i.s also accompanied by a slow disappearance of the 
indican present, which has been referred to in the preceding paper 
(this vol., p. 805). 

The earliest preparations of enzyme powder were made during 
October, 1007, from leaf received from India in May, and these were 
the most active, as 2 grams of the material wore c.apable of hydrolysing 
one gram of indican in at least two hours. A cona-iderable quantity of 
the powder was prepared at, or about, that period, but later samples 
made from the same leaf in May, 1908, showed that a deterioration of 
the activity had occurred, and that for liydrolysis under tiie same con- 
ditions about tive and a-half lionrs wore iiocus.sary. Finally, enzyme 
powder made in October, 19()8, again from the saiiu; leaf, exliibited a 
further diminution of activity, for, employing thi.s, seven and adialf 
hours were required before the hydrolysis was concluded. On the other 
hand, the enzyme powder preparations after drying did not thomsolves, 
as was to be expected, exhibit any lo.ss of hydrolytic power on keeping. 

Certain of the experiments illustrating these points aie interspersed 
among the results already given, and it will be only necessary to allude 
to thor^o obtained with the least active enzyme prepar.itions, as it is 
thus sliowu tliat during tho longer period which was nece^sal’y for the 
complete hydrolysis a loss of indoxyl has taken place. For the pur- 
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k is interesting to note that although it is evident that these pure 
-0 utioiis of indoxyl gradinilly decay under the above circuiustaiu’cs, 
XCV. , 
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the losses produced are uot so severe as those found by Rawsou 
[loc. cit.) to occur with the much more impure fermented indigo pliint 
extract. On the other hand, Rawson’s figures represent the disappoLir- 
ance of the colouring principle when the solution has been kept niu-ir 
fementation, and do not refer to those taking place during the fer- 
mentation itself. There can be no reason to suppose that the dis- 
appearance of indoxyl only commences when the final trace of inclioau 
in the liquid has undergone hydrolysis, or that any prevention of this 
indoayl decay is afforded to its solution by the presence of the ^ti!l 
active enzyme in the accompanying leaf debris. It is evident that 
tho tendency of indoxyl to behave in this manner is one of its 
inherent properties, and that the slow change or condensation which 
takes place, resulting in the formation of a product incapable of 
giving indigotin by oxidation, will commence to occur at tho moment 
of its liberation from the indican. This point is not suggested to 
novel, but, on the other hand, the statements of Bergtbiel (foe, cit.., 
p. 879), “a decrease in the amount of indigotin obtainable .... takes 
place if the feriueuted solution is allowed to stand after fermentation 
is complete,” * and also that of JRawson {loc. cit., p. 58), “The 
liquid after steeping deteriorates on standing,” do not leave one to 
infer that this change will also occur during fermentation. As 
regards the mucli greater disappearances of indoxyl observed by these 
authors in connexion with the plant extracts, and those recorded ns 
occurring with the fermented solutions derived from pure infiican, it, 
suggested itself at first that those might piol.iai)iy owe this incrcaficd 
loss to a condensation of indoxyl with ketouic or aklchydic substances 
derived from the plant itself, but there is evidence that such a 
reaction does not take place, at least, to any great extent, mid tlut 
the effect in question is due to other causes. 


The Kiolvb'dity of the h'uzyme. 

Ilergtheil [loc. cit.) con.>ideis that the insolubility of the eoz)'LQe 
contained in the leaf of I. hnuuitraiia arises fi oiu the presence of tanuiii 
(compare Brown j.nd ^lorris, Trans., 1893, 63, G04, and i'lfami, J. 
Asiatic Soc. Bengal, 1901, 70, 154) and states that by the aid of hide 
powder he was enabled to obtain ‘‘ a very active solution of tlit^ 
enzyme.” The matter has been discussed by daunt, Tiioiaas, acd 
Bloxam Uoc. cit.), who have pointed out that Berglhcil's product not 

* This jioiut is iliustrated hy lieigtlieil {Lui-. cit.), who obtaMicd, after a JO liuiiis 
feimeutatioii ot a sfiijiple of plant extraul, the rciu.lioii being then coiiq'ht'’, 0 Otii 
gram of indigotin. On allowing a pertiim <jl' tin- sanio solution still fuiitainiui; tlit‘ 
enzyme to remain fur lU hours lunger, tin; yield was 0'0547 gram of iiidigori^i 
representing a loss of nearly 40 per cent. 
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g true solution, as the enzyme present is entirely removed by a 
fjerbfeld filter. Bergtheil Soc. Chem. Ind.^ 1907, 26, 70) admits 
this to be the case, but states that his liquid may be termed a ‘‘ colloid 
solution.” On the other hand, Bergtheil, in hi.s original communica- 
tion {^oc. cit.), does not record any examination of the leaves of 
/. or 7. arrecta for tannin, and a.s the results of tannin 

auaivses of these materials given in a paper by Perkin and Bloxam 
I'lVans., 1907, 91, 77) did not give a certain indication of this' sub- 
stance for reasons there stated, the presence or absence of tannin in 
the.se leaves had yet to be decided. * 

The experiments carried out in this inve.stigation have had as their 
stalling point the purified enzyme powder as prepared by the Dutch 
chemists {loc. cit.), and any tanniu matter, if originally present, would 
be eliminated during the repeated extraction of the material with 
alcohol. When shaken with water, this enzyme powder could be freed 
onlv with difficulty from adherent air particles, but this was overcome 
by evaciiaticg the flask which contained tlie mixture. By operating 
ia this way at the ordinary temperature and at but without 
adopting precautions to exclude bacteria, and sul>sequently filtering 
through paper, active liquids were produced. These products had not 
the characteristics of true solutions, as their activity could be 
diminished considerably by refiltrations through ordinary filter paper, 
and, agaio, when the solutions were e.xamined by i^troDg sunlight the 
pre.sence of very minute particles in suspension could be ob-served. 

For the purpose of a fermentation experiment, a quantity of the 
enzyme powder wa.s extracted witli 60(,) c.c. of water at 5<P with 
evacuation of air, and the liquid was then decanted and filtered twice 
thiongh ordinary filter paper. The whole of the extract was employed 
for the hydrolysis of one gram of indican at 50^, and, after a digestion 
for seven and a-half hours, the following re.sull was obtained : 

Found, iudoxyl expressed as indigotiii — 88 p>er cent. Found, 
iDcligotin = 74 per cent. 

here was every evidence tliat tho leaction took place much more 
slowly than bad been the case when the enzvnu' powder had been 
employed, and there could be no doubt that tlie liquid was of an 
mremely feeble character by comparison. Tho result irnlivates that 
after this lengthy period of incubation, tlie hvdroly.sis of the 
glucodile was still incomplete, and again it has been shown that a 
^^I'-isfactory yield of colouring matter cannot be obtaiiied owing to the 
'i'lappearance of indoxyl unless the reaction takes place rapudly. It 
quite pos.^ible that by treating veiy large quantities of the powder 
water in the above manner, more active liquids might be pro- 
but the diliictilties involved in the preparation of any great 
of this material did not render further investigation of this 

3 I 2 
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point wovth while. Our results, therefore, urc in hormony with those 
of the Dutch chemists, in that it i.s not possible to obtain a true 
solution of the indigo enzyme. 

A point of interest arising from the above experiment is the fact 
that on washing with dilate alkali, the usual small cpiantity of brown 
matter was removed from the indigo thus obtained, from which ifc 
appears that this can only be of an indoxylic character and is not 
derived from the enzyme jiowder. 


The Oxidation of Solutions of Synthetic Indoxyl, 

We are much indebted to the firm of 0. A. F. Kahlbaum, in Beiljo, 
for an attempt, at our request, to prepare a sample of indoxyl for the 
purposes of tliis investigation ; iinfoitmuitely, how(5ver, owing to the 
unstable nature of the substance, they found themselves after e.\peri- 
nient unable to comply with our wish. On the other hand, they were 
good enough to present us with 5 grams of crude indoxylic acid, with 
which the following experiments were carried out. 

It is well known that on boiling an aqueous solution of iiidoxvlic 
aoid decomposition ensues with formation of indoxyl, and this piopc,?-? 
was now carried out in an atmosphere of hydrogen. After cooling, 
the fluorescent liquid was filtered, and this could be conducted at the 
ordinary temperature without appavout loss. The first experiment);; 
on the oxidation of this solution were unsatisfactory, because it was 
found that, in addition to indoxyl, unchanged indoxylic acid was 
present in small amount, and this was indicated by the extreuiclv 
dark brown liquid which was produced when the oxidi?cd Ikjuidwns 
boiled with dilute acid and filtered. 

, It was ascertained, however, U»at if the solution given by indoxylic 
acid was treated at 60“ with ammonia at the concentration indicaUnl 
below, it was entirely converted into indoxyl, for when the coIouiiDg 
matter produced by oxidation witli air was collected, the clear liltrate 
gave no coloration with persuljdiate and acid. 

In order to study quantitativedy the yield of colouring matter giveu 
by the indoxyl when oxidised by air in pre.sence of ammoni;', 
1 gram of the indoxylic acid was treated with 500 c.c. of water, 
and the mixture heated in absence of :iir to 90 ' for half an liuur. 
When cold, the product was filtered and the Uijuid diluted to tiuO c p.. 
and loo c.c. then withdrawn and analy.scl hy the isatiu inethod. As 
a result, tlie amount of pure iudirubin obUiiued from the latter was 
0‘0735 gram, which represented an iudigotin value of O’OSGTa 
for the 100 c.c. of liquid. 

Four hundred c.c. of the .same solution, diluted to 850 c.c. and treated 
with 18 c.c. of A' ^-ammonia, on oxidation with air at 60’ 
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indigo, which on analysis was found to represent 0'1363 gram of pure 
folout'ing matter. The indigotin value of this quantity of liquid being 
01470 gram, the yield thus obtained was 92*8 per cent. 

* A second experiment, employing O'G gram of the indoxylic acid, was 
citrricd out in a similar manner, with the exception that the deeom- 
[l 0 ^ition was effected at the boiling point and not at 90“ The 
iiidigntin value of the solution was in this case 0*0990 gram, whereas 
the hiue colouring matter formed by the oxidation was 0'0905 gram. 
Viekl 01'5 percent. The average of these two results is 92T5 per 
(•ent., and this figure is practically identical with those given by 
the amuioiiiacal oxidation of indoxyl produced by the hydrolysis 
of indican by means of the' enzyme, which have been enumerated 
iibovo. 

The loss occasioned by the oxidation of the synthetical indoxyl was 
to be accounted fur by tlio coloured appearance of the indigo filtrate, 
iind by the fact that the colouring matter tlius obtained contained a 
^•iiiall amount of a brown compound. There can be no doubt, therefore, 
that under these conditions it is not possible to obtain a theoretical 
vielil of indigotin from indoxyl. 

bvperimcnts on the oxidation of indoxyl derived from indoxylic acid 
by means of air in the absence of ammonia did not give a .satUfactory 
result, on account of the ditiiculty of completely decomposing thU 
acid by digesting its .solution at the boiling point. After two 
unsuccesrfal trials, wliich gave very imperfect yie!d.s of indigo,* it 
?eeni(;l possible that by the .addition of aiuiuoiiia to the mixture 
,tter the usual period of oxidation the unattacked indoxylic acid 
voiild be thus decom[) 0 .scd and a better result might be obtained. 
leiu:irkably enough, no improvement was fouml to be effected in thi.s 
nannfr, and it thus seems certain that wlion a solution of indoxylic 
uid i.s oxidised wiiii air at G0“, it is converted, at least in part, into a 
aibstance otiier than indigotin, and in tliis respect rescubles indoxyl 
it'plf. It was observed, tor instance, th.it when the ammonia was 
nlded in the manner above indicated a rich biMwn colour was produced 
ill the supernatant liijuid, and this it appealed could only be due to 
some compound dcrivetl f?-oui the indoxylic acid. Owing to lack of 
riateiiil this interesting point ha.s not up to the present been further 
tXataiicd. 

kivlimiuaiy oxpcriimiits have been carrieil out on tlie formenta- 
tiiMi cf the aipu’ou.s extract of /. by means of the edzyme 

jiiwJt-i, with the result lli.-it up to the present the yiidd of colouring 
has b^on iiiucli lower than lliat given hy pure indioan 
A definite .statement on this point is, however, reserved until a 
’I'fiif' (daltorate st udy of the matter is po.ssible, because, not only are 
Ihi- yields of indigotin thus obtained \v?re respectively 47 and IS pel nut, 
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the neces?.fivy operations mor.e difficult to carry out than those with 
pure indicau, Init also bocauso a new supply of freshly-gathered le;if 
will be essential for this purpose. 

In conclusion, it may be said that details of the analysis, such as Ihg 
weights of the colouring matter obt^iined and the purity of the 
products, have been omitted from this paper on account of their minor 
interest. The anal 3’ses in every case have been performed in duplicate 
and tlic methods rigidly standardised by means of the chem^cally-p^re 
dyestuffs, and although it has been pointed ovit that the results are 
probably a little too high, it will be evident that as the same method 
lias been employed under identical conditions for the analysis of both 
indigotin aud indirubin, the relationship of the figures to one another 
will bo very closely correct. Certain points of considerable importance, 
such as the effect of organic acids on the fermentation process, hare 
not as yet been studied, but those will be undertaken as soon as 
opportunity occurs. 

Summary. 

The results of this investigation show that when pure indican is 
hydrolysed by its specific enzyme, indimulsin, and the indosyl 
solution thus o tained is oxidised with air, considerably less than a 
quantitative yield of indigotin admixed, or otherwise, with indiriibia 
is thus produced. 

I'his is partly explained by the fact that the solntion of indosyl, 
even in an atmosphere of hydrogen, is not stable, but is slowly 
converted into a product which is incapable of yielding indigotin on 
oxidation. This property, which may be referred to as the “ decay” of 
indoxyl, can even bo observed if the enzyme hydrolysis has been rapid, 
but its effect is much more evident when, owing to the feebler activity 
of the ^dimnl>in, a longer period has been required to couqjlcU; ilie 
I’eactiou. 

If, however, a small quantity of sulphuric acid is added to the 
niixtrre at the commencement of the fermentation , this “decay” of 
indoxyl is avoided to a consulerable extent, and the acid, moreover, 
has a further honeticial effect in that it prevents the ocBlusion of 
indo.xyl by the enzyme powder, which otherwise always occurs. 
Beyerinc'k (loc. cl .), it i wortliy of note, has stated, in reference to 
the purified plant extract, that in the pre.-ouce of a minute quantity 
of acid the enzyme hydrolysis proceeds more rapidly, and this is 
consiileied by li:m to be a point of uiueh importance. .Somewhat 
remarkable the scc<)ndary reaction which occurs simuUanefiu^iy 
with the production of the colouring matter when the indoxyl solution 
is oxiu.'cd by air, and as the experiments have illustrated, i? 

to a considerable extent responsible for the deficient yield above 
referred ^0, 
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On tlin otliBT hand, Baumann andTiemann gtate (Ber., 1880, 13,414) 
0 ,at, indoxyl is quantitatively converted into indigotin by means ot 
iixididng agents. Unfortunately, the experimental details are not 
niveii in their paper, but as at that time no trustwoithy methods had 
IiPPii devised for ascertaining the purity either of indoxyl or of the 
indigotin derived from it, their opinion on this point cannot be con. 
sirlered correct. 

In regard to the chemical nature of the change which takes place 
during the “decay” of indoxyl, or of the .secondary reaction which 
occurs during the oxidation of its solution by means of air, there is as 
jet no certain evidence. The isolation, however, of .siiVistances which 
in chaiMcter resemble indoxyl-brown cm indigo-brown, although but in 
small amount, indicates the effect, at least in part, of a condensation 
similar in charactor to that whioli is involved in the production of the 
former product. It is interest.ing to note tliat whereas this secondary 
change is greatiy facilitated by tlie presence _of potassium acetate 
during the oxidation, it is ret-arded by (ho addition of a small quantity 
of ammonia or lirac-water, and the best yields of colouring matter are 
consequently given when the indoxyl solution previous to oxidation is 
treated with the latter rc.agent.s. 

Tt Fcems possible that this peculiar behaviour of indoxyl may be duo 
to the existence of one of iU tautomeric forms, and that, for instance, 
psfudo-indo.xyl is responsible for tlie by-}>roducts un.ler di.scussion, and 
that these ar e formed while indigotin is being simultaneously produced 
from indoxyl it.self. Anotlier feature of the oxidation is the formation 
in certain ciicumstances of some quantity of indiriibiu, and it is well 
known tlmt tliis occur.' duriug the manufacture of natural indigo when 
Uio feimented plant e.xfract is oxidised under sliglitly .ulkaline con- 
ditions. .V similar re.snlt has been obtained in these laboratory 
esperiments with the [uiror indoxyl .solulioos. and, peculiarly enough, 
it has also be™ found during the preceding investigation (/oo, cit.) 
that oxiflatiiin in the jiresence of acid has a similar, although perhaps 
iiioic strongly maj-ked, effect. 

For Uie formation of imlirubiii, isatin is necessary, and .as it can 
liariUy be presumed that tlie latter substanee is derived from the 
indigotin at lirst jiroditocd liy further o.xidation witli the air. it 
oiigiiiatcs without doubt diiectly from indoxvl itself. It has, in fact, 
been shown by tlie Hadi.sche .\iiilin- tmd Soda-balirik (1). Il.-lh 1117719) 
that by iiieiiitst.f sultat>le oxidising agents, not. Itowover, including air, 
muoxvl can be eonvi'rled into isatin witliout a previoits formation of 
mdigofin. and a peculiar itistance of this effect lias recently come to licbt 
uid is described in the following coiiimiinication (tliis voh, p. 817). 

-Is .a rc'ult, therefore, of the einploymont tff arid during tlie enxvino 
hjdi'olysis ot indican, and oxidation of thfl resulting indoxyl solution 
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under the feebly alkaline conditions given above, the best yields of 
colouring matter have been obtained. On the other hand, it has not 
been found possible either with synthetical indoxyl or indoxyl derived 
from indican to obtain a quantitative yield of pure indigotin or of an 
admixture of this colotiring matter with iudii'ubin. Preliminary 
experiments on the production of indigo from an aqueous extract of 
the leaves of 7. mniatrana, and employing enzyme hydrolysis, have as 
yet, given results of a far from quantitative character, but the matter 
is still under investigation. Tliere is, however, evidence from the 
results of Rawson and also of Ilergthcil {loc. cit.) that in the case of 
the fermented plant extract a more rapid decay of indoxyl takes place 
than is observed under laboratory conditions with the purer solutions 
of this coloiuing principle. 

It is a matter of general agreement that the imperfect yield of 
natural indigo obtained on the manufacturing scale is due to (a) a 
retention by the plant residue after fermentation of some of the 
colouring principle, and {h) from the incomplete settlement of the 
finely divided colouring matter produced by the oxidation. On the 
other hand, (c) the decay of indoxyl during both fermentation and 
oxidation cannot but have an important bearing on this point. 

(a) The quantity of colouring principle thus retained is estimated 
by Rawson {Joe. cit.) to bo about 5 per cent., and his experiments 
indicated that this could not be satisfactorily recovered by a second 
steeping of the plant residue. 

Although the proportion of enzyme powder to indican present in 
the fresh leaf of I. t^umalrana will be at least nine times greater than 
that generally employed in this paper,, tlm difference between the 
physical nature of the leaf after fermentation and the purified 
laboratory material does not allow of any direct inference as to the 
amount of indoxyl occluded by the former during the manufacturing 
process, but it seems possible, as a result of this work, that more of the 
indoxyl may be thus retained than is believed to be the case. On the 
other hand, a .second steeping or Avashing of the leaf residue with 
water eontaiuing a trace of sulpluiric acid is suggested as wortjiy of ex- 
periment, for it has been shown that this occlusion of indoxyl does not 
occur in presence kI the aci<l, and, moreover, that the acid solutions 
of this colouring principle possess cousider;d>le stability. 

(c) More interesting would be the study of the effect of the addition 
of acid to the fermentation vat in small proportion at the commence* 
menb of the operation for the reasons discu.ssod oarlier, aud it is to bo 
noted that a further addition at tho conclusion of the hydrolysis would 
possibly he advantageous. As the plant extract, however, contains in 
solution the calcium and other salts of organic acids, by the use of 
sulpli'jric acid the acidity of the liqui<l will be due to the liberaliou of 
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latter, and ifc is therefore likely that the direct employment 
of oxalic acid would be of service. 

It has been shown {loc. cit.) that the most sati.sfactory laboratory 
results on the preparation of indigotin from the plant extract, and 
also from pure indican, are given when the solution is hydrolysed by 
hyilrochloric acid with simultaneous oxidation by air. If such a 
process could be economically employed on the manufacturing scale, 
the somewhat serious losses, which are acknowledged to occur by an 
incoDiplste deposition of the precipitated colouring matter, should be 
avoided, although, on the other hand, the cost of hot water extraction 
of the plant is considered by Rawson (loc. cit.) to be prohibitive. 

We are indebted to the India Office for a grant which has been, in 
part, employed to cover the expenses of this investigation, and to 
Sir Thomas Holderness, K.C.S.I., for liis kind interest and trouble in 
the matter. 

CLUTHWOriKliK.s’ RksICAKCU LAItOJlATOKY, 

The UxivKKfinY, 

Leeds. 


XCIII.— And. 

Ry Authur Gi'ouok Peukin*. 

Durtkc) experiments on the aerial oxidation of indoxyl which had been 
prepared by the enzyme hydrolysis of indican (preceding paper) it ap- 
peared tb be of interest to confirm tlie results obtained by an examina- 
li' n of the oxidation of synthetical indoxyl, and it seemed likely that 
commercial indoxylic acid would be an excellent source of this substance, 
Viliirh is otherwise difficult to isolate in a pure condition. Commercial 
mdoxylic acid was for a .short time placed on the market under 
the name of “ indophor,” because, owing to the readiness with which 
it is converted into indoxyl. and the latter by oxidation into indigotin, 
it was found suitable for calico-printing purpose?. As the result of a 
^arch in this department of tlio Pniversitv, two specimen? bearing the 
wrreet label were discovered, but those had evidently undergone some 
alteration, for wherea.s imlo.xylic acid is colourlos.-., both bottle? con- 
tained a dull I’eddish-violet po-vdor. Kxperiment showed that 
whereas in one of these (.1) indoxylic acivl was entirely jibseut, in tlie 
seennd [B) a trace still existed, but this did not yield sulhcient 
'QdosJ'l for a satisfactory oxidation experiment. As this decom- 
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position of indoxylic acid appeared to be, not only remarkable, but nUo 
interesting, OAving to the fact that its behaviour seemed likely to 
throw light on some points observed during the oxidation of indoxyl 
<lerived from indican, the substances produced Avere subjected to 
investigation. 

The sample A, wliich weighed approximately 6 grams, and in uTiieh 
indoxylic acid Avas entirely absent, was the most carefully examined 
and as experiment indicated the presence of a substance or substances 
soluble in alkali, it was in the 6rst place completely exhausted 
with boiling 1 per cent, sodium hydroxide solution. The depp 
brown solution was acidified, the resulting brown precipitate was 
collected, and the filtrate (C) reserved for further examination. Po^- 
the purpose of puriScatiou' the brown precipitate Avas dis-solved in 
boiling pyridine, the solution filtered from a trace of insoluble matter, 
and the filtrate treated at the boiling point with sufficient alcohol to 
precipitate an almost black substance, Avhich was present in small 
quantity. Tins was removed by filtration, and to the clear liquid an 
excess of ether was added ; this caused the separation of a voluminous, 
dull brown precipitate, which was collected and washed repentecily 
with pure ether uutil the washings were colourless. The filtrate 
contained a small quantity of indirubin. Tho product, which 
resemblld indigo-brown, possessed, like this substance, the property of 
obstinately retaining moisture, and was therefore dried at 160^ : 

Found, 0 = 67‘35 ; H = 3'68 ; N = 9*94 per cent. 

These analytical figures somewhat resemble those previously found for 
the main constituent of indigo*bro\vn (Trans., 1007, 91, 270), to which 
the provisional formula {C = 68'5T ; H = 4'28; N~ 10-00 

per cent.) was assigned, and this re.^ult, together with other pvopevtieq 
suggest as probable that it may consist of a slightly impure fom of 
the natural indigo-brown compound. The amount availai»le ufier 
analysis Avas too small to admit of a further treatment by tlie 
fractional precipitation methods, but it was ascertained that although 
the main bulk cf the product was homogoncou.s, and could only be 
dissolved by means of pyridine, traces of sub.'^tauces soluble respectively 
in alcohol and acetic acid were also present. It is interesting to note 
that crude indigo-orown also contains small quantitios of more readily 
soluble subst.ancos, the percentage of carbon in Avhich is somewhut 
lower than that of the main constituent, for which tho best solvent is 
also pyridine. The product from indoxylic acid dissolved in alkaline 
solutions with a deep brown coloration, and Avas converted by means of 
nitric acid into a dull orange-yellow, amorphou.s j^roduct. It possessed 
no dehidte inelling point, but when *iostructivcdy di^tilled it swelled 
up and evolved vapour, which condensed to form a small quaiility of a 
brown, oily matter. 
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Tliat portioD of the original specimen (^) which was insoluble in 
ftlk ili was 'dried and repeatedly extracted with small quantities of 
boilirjg pyridine, when the main portion of the substance passed into 
^-olution, and it was observed that, whereas the first extracts possessed 
li ileei> red colour, the latter were slightly bluer, and tliese were 
lu'cordinglykept apart. On evaporating the pyridine solutions at first 
obtained to a small bulk, crystals separated on cooling, and these were 
further purified by means of the same solvent : 

Found, C- 73-19; H-3-95 ; N = 10-72. 

*^^73-28 ; 11 = 3-81; N- 10-69 percent. 

This analysis, and the examination of its properties, cleavlv proved 
that this, the main constituent of the original powder (yi), was 
indirubin. The small amount of substance which remained after the 
leoioval of the indirubin was crystallised from nitrobeuzeiie, and l\ad, 
as was expected, all the properties of indigotin : 

Found, N= 10-75. Cj,;Tf requires X = 10-69 per cent. 

Attention was now directed to the aqueous filtnite {C) (p. 848) 
obtained during the isolation of t!ie brown compound, and this was 
repeatedly extracted with ether and the ethereal solution evaporated. 
Tho serai-crystallirm residue was digested with a small quantity of 
boiling benzene, the liot lifjuid decante'l, and a brown, selatiuous 
product, which separated on cooling, was removed and the filtrate 
allowed to evaporate Kpoutancously. Ornnge-coloured noodles were 
slowly deposited, hut in too raoiigre an amount for ellicicnt piiritica- 
iioo ; on the other hand, as tliey readily gave with s\ilphuric acid and 
commercial benzene the thiophen reaction, there co\ild Im no doubt 
that they consisted mainly of isatin. 

The residue insoluble in benzene was dissolve*! in a small ipiantity 
tif hot alcoliol, and, on cooling, crystals .separated : those, after repeated 
purification by means of the same solvent and a tiiuil crystallisation 
from water, cousistod of almost colourless needles, and possessed the 
properties of an aci<l. When slowly lieated, this acid melted with 
eflervcscence at about 215^, but a melting point as high as 293^ could 
be obtained by heating more rap>idly. Most probably this courpound 

phenylglyeine o-carbo.xyhc acid, and this receives support from the 
firct that in a jiatriit of 1804 tlio Hadischo Auilm- A >Soda-b’iibrik ■ 
ilc-^eribes the preparatiou of indoxylie acid by beating the sodium salt 
this substance with alkali, for it is quite likely that in such a 
process a trace of the original acid would escape conversiiui. In geiieril 

p'i\>icai properties it. aUo resenible-l isatoio acid. 

however, is said to melt at 230 ; 
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An approximate analysis of this sample of indophor (^4) gave the 
following amounts of the main constituents mentioned above. 


Matter soluble in alkali 3*2‘94 per cent. 

Imlirubin 4*''37 ,, 

Iinligotin ,, 

!»Ioisture 2*15 ,, 

Ash l O.o 


Of the matter soluble in alkali, approximately one-half (IS-t t 
cent.) consisted of the crude brown product above discussed, and the 
remainder is accounted for by the presence of other brown substances 
of a more soluble character, together witi\ the phonylglycinecarboxylic 
acid. 

The analysis of the indirnbin and indigotiri was carried out by 
a comparison of the strength and shade of the .sulphonated mixture 
with similar solutions obtained from the chemically pure colouring 
matters in a Duboscq tintometer. The purity of this material wus 
thus shown to be 89 per cent., and it was contaminated with a 
fibrous substance insoluble in nitrobenzene, which no doubt accounts 
for the deficit in the above analysis. 

An examination of the sample B, in which a trace of indoxylic ncid 
was found to be present, indicated that it containo.<l the same brown 
substance as A, but to a less extent, namely’, 6 41 per cent. Ciivioufly 
enough the proportion of indirnbin to indigotin in this spccimoi^ 
found to be as 70 to 30, and this result U almost identical with that 
given by the investigation of the sample A, in wliich the proportion 
of these colouring matters was as 71 to 29. Determinations of a^h 
and moisture gave respectively 1'38 and 4 79 per cent. 

In considering the reactions winch have been involved in tbls 
conversion of iudo.xylic acid into indigotin and imlirubin, the jire?ence 
of the former does not require special comment, for it is well known 
that indoxylic acid is readily converted into indoxyl, and this latter 
again into indigotin. On the other hand, wit!\ regard to the imlinibiit, 
its presence can only have originated from the simultaneous prodat tion 
of both indoxyl and isatin, and the question arises as to whether the 
isatin has been derived from the direct oxidation of indo.xyl, or rather 
of indoxylic acid itself. 

That indoxyl can be converted into isatin without an intermediate 
formatiou of indigotin has been shown by the Badi>che Aiiihn- 
k feoda-Fabi'ik (D.K. F. 107719 of 1898) to be the case, ami although 
air is not incUuled among the reagents tliey’ employ, it i.s evident, and 
has been disciissed in preceding coiuiminicatious, that tlie formation 
of indiiubin during the manufacture of natural indigo can only hu 
due to the previous production of i-<atin by the aerial oxidation of the 
indoxyl. 
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The quantity of indirubin, however, which can be obtained from 
iiuiox’vl in this latter manner, even under the best known conditions, 
but small in proportion to the indigotin which is simultaneously 
piahuccd. Thus natural indigos are to be found which contain as 
biffh as from 8 to 10 per cent, of indirubin, and certain rare cases aro 
yii record in which even larger amounts have been detected, but 
these quantities aro trifling when compared with the quantity 
l |70 per cent.) of indirubin which was found in the colouring matter 
present in the indoxylic acid product under discussion. 

There is every reason to suppose that when indoxyl is oxidised by 
air it is preferably converted into indigotin, and it accordingly seems 
certain that the indoxylic acid itself has been the direct source of the 
isatin necessary for the indirubin condensation which took place 
in the sample.* 

if the constitution of «//-indoxyIic acid i§ considered, 

it is, oJ course, possible that od oxidation by air it might yield the 
acid, 

wliich by elimination of carbon dioxide and a further oxidation would 
be converted into indigotin. 

If, on tile other liand, we suppose that the first product of the 
oxidation of the indoxylic acid i.s 2-liydroxy-i/t-indoxylic acid, 

C,U.<‘^^>C(OU)-CO,,H, 

ilicin it is easy to see that this cannot give indigotin by oxidation, but 
will yield isuUii with elimioation of carbon dioxide. 

It is evident, also, that the conversion of i/t-indoxyl itself into 
I'f-isatin, according to the methods described by the Badische Anilin- 
;^oda-Fabrik {loc. cit.), or by the change which occurs to a small 
estGLt daring the oxidation of indoxyl solutions by air, and is 
represented by the presence of indirubin in the indigo produced, can 
be similarly formulated : 

From experiments ou tho aerinl oxidation of a solution of indoxylic 
acid, described in the preceding paper (p. 812), there would appe<\r to 
bfisomc evidence that indigotin is uot a product of this reaction. 

h is 1 onsiili’-iod (hat lliis oxidation has boen dut- to the gradual admission of 
to v,;iinp]cs. The iiivcstigalion li:i.s vhddod no evidcuoo of the presence in 
die iiii\iinv of a substance known to behave as an oxidising agent, although, had 
diis been ilie case, the main argument would not be alfectcd. 
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Thus ifc was observed that when a solution containing both indoxj'l 
and iudoxylic acid was oxidised by air in the presence of a small 
quantity of annnouia, both compounds yielded indigotin. On the 
other hand, in the absence of ammonia a much smaller yield of colour- 
ing matter was produced, and there could be no doubt that this small 
quantity had been derived mainly, if not entirely, from the indoxyl 
present. When the-indigo had coased to separate, addition of ammonia 
and shaking with air failed to increase the amount, showing that there 
was no indoxylic acid present, but, instead, a deep brown solution was 
obtained, due to the presence of brown matter and probably also of 
isatin. XJufortunately, at that time the necessity for a more detailed 
study of the reaction did not suggest itself. 

The formation of a brown substance by the oxidation of an aqueous 
solution of indoxylic acid is very interesting, especially when taken in 
conjunction with the isolation of a brown compound from the decoin- 
position products of “indophor’* (T and /^) described in this paper, 
and which so closely resembles the main constituent of indigo-brown, 
for if, as is suspected, this material is identical with that present in 
natural indigo, the origin of its presence in tho dyestuff may be easily 
conjectured. There is no evidence that the leave.s of irKlujoJtrm 
cori^in a glucoside of indoxylic acid, but, on the other band, it is quite 
possible that indo-xylic acid might )je produced from indoxyl daring 
the fermentation of the leaf extract. During this process a rery 
large quantity of carbon dioxide is evolved, by means of which a 
portion of the indoxyl may be converted into the acid, and from this 
by subsequent oxidation the brown compound would be produceJ. Iq 
connexion with this point the statement of llawson {Raport oa On 
cultivation and hufim/aciure of indiyo. Mozullei pore. 1904, 8G)isiuier- 
esting ; “ the blower .... by getting rid of carbon dioxide .... prevents 
decomposition of the colouring lualler into worthless brown substances, 
which takes place to a greater extent under other conditions.” 

To account for tlie production of brown compounds from indoxylic 
acid, the following .oactions suggest themselves us possible, taking into 
account the hict that the formula which has been 

provisionally assigncl to the main constituent of indigo-brown, con- 
tains more hyalrogei, ami oxygen than indigotin itself. Brieliy, it i^ 
considered that if, as discussed above, tho first product of the oxidation 
of indoxylic ;i(i<l is H-hydroxyiudoxylic acid, two molecules of the 
latter may condense with climiuiitiou of water, carbon dioxide being 
subsequently evolved. The substance thus obtained would possess 

the Io^lo^vi.ig formula; 

Again, if indoxyl on oxidation is in part converted into tlie 
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^^ouipound the same product would naturally 

bg o])taincd by such a condensation, and it is suggested that the 
reaction which was observed to take place when the 
iiiclo^y^ solution derived from indican (see preceding paper) was 
Oiiidi^ed by air is due either to this or some change of a similar 

nature. 

Addendum. — S ince the communication of this paper, a third sample 
of the “ iudophor 'Mia.s been available for examination, and for this 
I ain indebted to the kindness of Prof. W. Gardner, of Bradford. 
A qualitative investigation of this specimen which had been preserved 
intlie museum of the Bradford Technical College since November, 1897, 
stowed that it had undergone a similar alteration to that observed in 
the ci\io of the specimens (^4 and i>) above discussed. Thus, whereas 
it consisted mainly of indirubin, there was also pre.senfe indigotin, the 
brown alkali soluble product, and a trace of indoxylic acid. There can 
thus be no doubt that the decomposition of indoxylic acid in these 
circLunsUnces is characteristic of the sub.stauce. 

(.'lAiiHwuuKKua’ RrsKarcu Laboratout, 

The University, * 

L REDS. 


X(JI \'. — The Distillation of Butter Fat, Coeoanut Oil, 
and (heir Fatty Aridr. 

By Kenneth Someuville Caldwell and William Holdsworth 

iduKTLEY. 

CiiEVREUL (Les Corps Gras., pp. 23, 77, 178, 186) first showed that 
the fats aud higher fatty acids could be distilled without decom- 
position in a Toriccllian vacuum. He placed half a gram of the 
tat or fatty acid iu the end of a barometer tube bent into the 
foriii of a retort, and showed that they volatilised without any 
liiangc in ceinposition ; only lu the case of stearic acid did he 
somcniues observe a slight yellow coloration. 

The next to distil fats and fatty acids in a high vacuum was 
F. Kratit (Kraht aud Weilaiidt, Bir., 1896, 29, 1316). Por the 
prucluetiou of a high vacuum he and his fellow workers usually 
^tuploved a continuously acting water-mcn-ury pump, and to test 
vac lui in a Crookes tube was placed lielueen llie leieiver and 
pump. 
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\Vc began the distillalaon of fats and fatty acids in a high vatiuim 
\Yith the object of ascertaining what glycerides are contained 'in 
various natural fats. Apart from the importance of such know- 
ledge in biochoniistry, it would obviously have great value in the 
analysis of ]>iittcr and butter substitutes. 

In our wort we used a Gaede pump to obtain the necessary 
vacuum, and, following Ivrafft, we introduced a Crookes tube 
between receiver and pump. 

Ill the course of our investigations, we had occasion to distil 
several of the fatty acids which Krafft had already distilled, and 
owing to the very marked differences between his '' boiling points” 
and ours, it is necessary to give precise details of tbe method of 
working. Ivrafft and ^Veilandt used au ordinary distilling fia(jk 
of only 15 c.c. capacity: their thermometer was placed 20 — 30 mm, 
above the liquid, and they had a column of vapour of 25 — 30 mm. 
between the bulb of the tlicrmomctcr and side-tube, and a fiirtlier 
column of 35 — 40 mm. of vapour above the side-tube. They used 
a bath of fusible metal, the level of the metal being just below 
that of the substance in the flask. From 3 to 4 grams of sub- 
stance were taken, and the experiment was stopped v?hen about 
1 gram of the substance Remained in tbe distilling flask. 

In our w*ork we employed flasks of from 50 to 300 c.c. capacity, 
according to the amount of material we had to distil. With 
ordinary distilling flasks, distillation is very slow, owing to the 
greater part of the vapour condensing on the neck of the iiask 
and trickling back into the bulb; we have always worked therefore 
with flasks having a trap in the neck and side-tube leading from 
the trap. Fats were distilled in 50 c.c. flasks having the trap 
about '2 cm. above the bulb, but fatty acids were distilled in flasks 
having the trap 6 cm. above the bulb. In all cases the 
thennometer btilb was, as is usual, level with the side-tube. To 
prevent the vapour of fatty acids reaching the rubber cork of the 
flasks, the necks were made very long. For fats a bath of fusible 
metal was employed, and for fatty acids one of paraftiii. All 
our distillations were conducted in the vacuum of the cathode 
light. 

On distilling the acids from cocoanut oil, we obtained large 
quantities of a product’ passing over at about this substance 

was lauric acid, the boiling point of which is, according to Kiatt’t, 
101°. We therefore determined the temperature at which the 
following fatty acids (^obtained from Kahlbaum) distilled m our 
apparatus: lauric, myristic, palmitic, stearic, and oleic. The 
subjoiued table gives our results and those of Ivrafft side by 
side : 
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Krafft. C. and H. 

I,;inric acid ■* 101" 89" with bath at 100® 

121 — 122® 98 ,, ,, 130 

l^'linitic * 138—139 lU ,, ,, 110 

sTcirii; „ 154-4— 155-5 128 „ ,, 160 

Ohic ,, 153 130 „ 160 


(Kralft dons not j^ivc the temperature of the hatli.) 

‘ 111 a ]Ki}‘t‘r Oy F. KvafTt. and Paul Lehmann {Her., 11*05, 38, 21-2), tlic lioiling 
jiout'n of ttu se ac.ids, determined with tlie tlu riiuiineter hiilh level with the .side- 
Jnl,,., ;U 1 ' ."ivi-n as folI'jw.s ; 

Bath. B. p. 

T>‘\uric acid 1 88—89’ 

Paliuitif aeid 205° 127 — 128° 

To start a distillation a liigher bath*t<’mperature is required 
than that given in tlie table : tliis may be due to temperature 
equilibrium not being reached or to resistance to change of phase. 

\Vc offer the following explanation of these remarkable dif- 
ferences. On watching tiic distillation of these substances, it is 
seen that there is no boiling; the liquids remain perfectly quiet, 
but give off vapour at a rate and at a temperature which for any 
particular substance depends on Ore temperature of the bath. In 
distilling the pure acids, we worked at the rate of about 6 drops 
of distillate per minute as nearly as wc could estimate, allowing 
for the difficulty of keeping the acids liquid until they reached 
the receiver. In carrying out a fractionation we have usually 
worked more slowly than this. Ail the above acids could be 
distilled at a fowir temperature tlian tho.se given in the table if 
the distillation were conducted more slowly.'^' 

Ivrafft calls the numbers given under lihs name in the above 
tabic ‘ boiling points/' and he obtained them by working under 
the conditions described above. On the assumption that liquids 
liavc definite boiling points in a cathode vacuum, Krafft draws 
oertnin conclusion.s as to a relationship between the molecular 
weights of allied substances and their boiling points under a 
vapour column of a detinite length. We believe that in the 
vacuum of the cathode light a liquid has no boiling point, but that 
It suhlimcs or evaporates, just as water does in air below its 
boiling point, at a rate and at a temperature depending on the 
natuiL' of the substance and on the temperature to which it is 
healed. 

Ill n I'Hiiur ill tin- i-iiiTi’iit ]>■ rirh'r (ILiiison aii'l KratTt. lU r., lUO'.q 42, 2liJ). 
'■'•'h-ii w, rliq ni)i s<-o umil imr jia]«cr wa.s it is slmwii tliat laiiric. 

I'y-ilic, palmitic, atnl .steari*' acids suMinu' at a nn-asiira!>li' ratv at j-ucli I.i\v ti ui- 
'r’:i;iii!iv,i iis 27' . 32®. &»•] Us' r*-sjn>ctivfly ; for ♦•xainplo. laiini: acid at 22' uavc 
*•''■-2 "ram in six Imurs. 


8 K 


VOL XCV. 



85B CALDWELL AND HUHTLEY : THE DISTILLATION OF 


Disfillaiion of Butter Fat. 

Blitter is generally believed to contain tributyrin. With tlie 
idea of isolating Ibis substance and probably other definite 
glycerides, \vc distilled samples of butter fat, prepared in the 
ordinary way, in the vacuum of the cathode light. Trilaurin from 
laurel oil, trimyristin from nutmeg butler, and tripalmitin appear 
to be the only fats distilled by Kraflt. He gives the following 
“ boiling points ” ; 

Trilaurin... 26^—2713" 

Trimyristin 290—300 

TiijKilnutin 310-320 

For our own guidance, we attempted to distil tributyrin, tri- 
palmitin, trist-oarin, and triolein. 

Tributyrin, under a pressure of 1 mm. and at the ordinary 
temperature, appears to boil vigorously for a short time; this 
jdienomenon, which is shown by all other fats and was observed 
by Chevreul, we believe to be due to the escape of dissolved air 
or oxygen, and possibly to hygroscopic moisture. lu a good 
cathode vacuum, tributyrin sublimes rapidly, without the slighttjst 
sign of boiling, with the bath at 127® and the inner thermometer 
at 107®. It can be distilled, but more slowly, at 98°. To show 
that no decomposition had occurred, we saponified some of the 
residue and some of the distillate, and obtained^ the following 
figures : • 

1 giam residue required 0*7 c.c. Xsodium' hydroxide. 

1 ,, distillate ,, 9*72 c.c. ,, ,, 

1 by theory „ 9*73 „ „ „ 

Tripalmitin distils with the bath above 3G0° and the inner 
thermometer at 280°. 

1 gnim rc>i(in(; required 3 75 c c. A'-sodium hydroxide. 

1 ,, distillate „ 3*68 ,, ,, ,, 

1 ,, by theory „ 3*72 ,, „ „ 

A specimen of tristcarin appeared to begin to distil with the 
bath at 273'* and 'nner thermometer at 103°: the distillation then 
stopped. . The distillate proved to be free stearic acid. On 
attempting to continue the distillation, the liquid bumped so badly 
that wc could not delerinirie the boiling point. In the case of 
tnolcin, a large quantity of gas escaped on working the mercury 
pump, and there was much frothing at the room teniperature. 
With tl.e bath at 2G0° and the inner thermometer at 135°, some 
free oleic acid distilled over, the distillation of the triolein begin- 
ning with the bath at 350° and the inner thermometer at 230°, 
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ljut no constant temperature of the inner thermometer was 

observed. ^ • 

The following iodine numbers were obtained : 

Residue, 72'1. Distillate, 74'7. Theory, 86'2. 

The triolein was therefore far from pure. The above glycerides 
ivcio obtained from Kahlbaum. 

Butter fat begins to distil with the bath at 260° and inner 
theruiometer at 190°. For a first fraction, all that could be dis- 
tilled up to 250° was taken. This fraction was liquid at room 
temperature, had a pale yellow colour, and a feeble taste not 
particularly like that of butter, but no taste at all resembling that 
of tributyrin, which is intensely bitter and disagreeable. The first 
fraction from each of our three specimens was redistilled. From 
our third specimen we distilled a second fraction up to 292°. 

On the various distillates and residues we determined : 

(1) The number of c.c. of A'-sodium hydroxide required to 
saponify 1 gram of substance. 

(2) The Reichort-Wollny number (the number of c.c. of 
.T/ 10-sodium hydroxide required to neutralise the soluble and 
volatile fatty acids in o grams of the substance). 

(.7) The iodine number in some cases. 

The results arc given in the table: 


I, Cniiiiiiirciiil Stun jilt: 


e.c.XNiiOIl/ Wolhiy hnliii,. 

.iTi'niii, luuiiln r. mnulitr. 


I)bti)l;ll 

1. ••• 

' titfsiclnf 

4 -111 

4-Jl 

48'0 

30-7 



IvOislillcl nihuill;,!,- ... 

•l-l'l 

DVi) 

— 


Uraliliie 



- 


IhitUr- Su//n/nr: 




rii.'tilliilit lip tft i'dO' ( 20 / Distillate ... 

}-4*; 



h'r.iiiis 

Irtijij f(0 tciani.s) \ Ivi-sithit- 


b-\ 


I'i'tilhit 

■ nuli.stillfil to ... 

S'M 

07-1 


■iw, 

J/3 ilislil](i»l over Iu‘si«lue 

4i2 

■J4 i* 

- 

III. 

Jiiitlrr — Winttr : 




OKtiliat 

c up 111 2.M" (l!)tl)i.stilliit,i ... 

4-3'.* 

57 ii 

iy'7 

grains 

tliiui r>0 <;i;ims> ^ Kesi'lUf 


— 



■ iftlislill.-d, ]/(,; 1 DiMtillutc ... 

s-> 

7S-0 


"Itiv 1 

ibtiUt-il \ Ri sirlm* 

4 -S t 

45 -S 



di.stillate up t" H)i»till:ilt* ... 

I'OG 

21*4 



y gTanis \Iu-sidue 

3-81 

5-0 

23 1 


a K 2 
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Sani'plcs JI and III- 

... 

Tl!" re "pt in the pastures and receive a little Bombay am, 
Unseed oil cake. bran. and oats; in winter they are fed on mangold, 
harbrewers’ grains, an equal amount of the same od-cakes, and 

^'On comparing our most volatile fraction with tributyrin, .s 
have the following results: 


Lowest butter fraction. 

Distils slowly with bath at 250—270 . 
Saitimiflcation number, 'I'SS. 
Kcifheil-Wollny number, 78'0. 

Nut ulil'leasiuit taste. 


Tribntyrin. 

Distils rai'UUy with bath at T27'. 
Sanouific-atiou uumher, 9 '93. 
Keichcrt‘WoUny number, 196'7. 
Extremely uni'lea^ant taste. 


We conclude from these results that there is no tributyrin in 

’'"iThaf hitherto been supposed that tributyrin occurs to the 

'''iT*'sp1ciUVllTwb"re‘thJ^^^^^ numbers are given foj the 
first distillate up to 250^ for the second distillate 250° to 202 , and 
for the residue, there is considerable iodine absorption in each, 
but none of the three gives an iodine number near that of triolein, 
86-2 The glvceride oleostearopalmitin would have an lodin 
number 29'5 It seems probable, therefore, that there is hUl 
or 1 triolein in butter fat, but that the olcic aerd is distributed 
among a considerable number of the butter glycerides present, most 
of it occurring as oleostearopalmitin. 

Lewkowitsoh has pointed out that improvements m t 
of analysis of butter fat have been accompanied step by step hi 
“proved methods of adulteration, and he di^ws ■■‘t on tion.tc » 
patent taken out for the preparation of dibutyrosteai . T1 
Lbslancc would have a Reichert-WoUuy number ° J ; 

would distil over in the first fraction, thereby raising the Eeiil.cit 
Wollnv number of this fraction very considerably. 

We have also distilled cocoanut oil, with the result sununansed 

below : 

Weight of cocoanut oil taken, 46 grams. ...ici,,,! 


Orijihial 

Distillate ny tu 210'^ (22 -iraiiis) ... 
Ht'.sifluc 


A'-XaOll/itnuu. 

4-65 

4-97 

4-38 


8':-i 

8-t57 

4-30 
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The Fatly Acids from Butter. 

TliG blitter (450 grams) was saponified by ' aqueous-alcoholic 
potash, the alcohol being finally distilled off by heating in an open 
haslii. The solution of soaps was poured slowly into an excess of 
dilute sulphuric acid with shaking, and the whole distilled in 
sleani. The non-volatile and volatile parts were dissolved 
separately in ether, dried over anhydrous sodium sulphate, and 
after removal of the ether were separately distilled. 


Acids Volatile in Steam-. 


Pressure 
in Him. 

Di-stillfiles | 

Ki'sidiie 


Balh. I’, p.* !Mol. \vt. 
115’ 95“ 104-.3 

75 55— 00 1160 

1^6‘4 


B. p. 

M. p, (760 niiJi.). 


196’ 


* By !'• ''’C meaii always Jhe teiii|>erature indicatfcd by the ihiu-r thermometer 
ilmiog distillation. 


Buiyric acid, mol. wt. =83 ; Ib'xoiu .a<M, mol. wt. = 116. M. p. - 
B. p. ‘20.5 '’/760 mill. 


Xot Volatile in Steam. 



I’rw'-vnro 
in nun. 

balh. 

p. wi. 

M. p. 

Iridinc 

iiumbi^r. 

l>t liactimi .. 

0 

1 

i:l3' •26;U1 

4.V0’ 

I .. 

2».l ,, 

0 

ir-5 

12S .1:32’ 260-;i 

•IfrO 

:inl ., .. 

0 

16;'. 

123—135 279 2 

49-0 

40i 

4Jii ,, .. 

0 

2.'i0 

175 

53 '5 

:J6-1 


Rpclistillatioii of united fractions (1) and ('2); 

1 friK-tioii 0 14.V 'Jr.'.'-l 17‘ 

As shown from the iodine numhers, all the above contain large 
quantities of oleic acid (iodine number. 90). 

Fiaetion I (o) onre recrvstalliscd from arctic arid gave mol. wt. 
-Vi. ni. p. GO — 61'^; it absorbed no iodine. (Palmilic acid, mol. wt. 
-Vi, m, p. G‘2'6.) 

Frarlioiis 3 and 4 reervstaUised from acetic acid gave pure 
stoaric acid. in. p. 69"^. 

The residue from distillate 1 (about - grains) was brown, soft, 
was largely composed of cboleslerin. 

It will be seen from tlie above that by this method of distillation 
^ good separation of the butter acids can be effected, and we are 
attempting the determination of the relative proportions of the 
Vutcr fatty acids. 
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The Fatty Acids from Cocoannt Oil (419 grams'). 

These acids were obtained in the same way as the butter acids 
except that the soaps were extracted with ether to remove 
uusaponifiahle matter, and instead of distilling in a current of 
steam the whole of the acids were dissolved together in ether. 

At 20 mm. pressure and the temperature of the hath at 100° 
we obtained 3 c.c. of distillate, which was not further examined, 
The residue was ; distilled in the vacuum of the cathode light. 
Owing to the presence of fatty acids of intermediate molecular 
weight, the fractionation was much more difficult. In all, we 
made thirty-six distillations, as the result of which the following 
fractions were obtained : 



Bsxth. 

B. i>. 

Mol. \vt. 

M. i>. 


Mol. wt. 

M, p. 

1 

70“ 

60“ 

150 

12-5“ 

Octoio acid, 

U4 

IGT. 

2 

90 

80 

ISO 

22-5 

Dei’idc aci‘b 

172 

31 -P. 

3 

100 

90 

200 

■12-0 

Lauric acid, 0 |.dL, 40 .__ 

200 



135 

100 

231 

50-0 

Myristic acid, 

228 

ri3\s 


155 

120 

260 

GO 0 

ralmitic acid, 

256 

62 'G 


6 A distillate c(»ntaiinng sti-aric and oloic acids. 

* As it contained a Hltle oleic acid, this fraction was ciyslallised from acetic, rn i(l. 
All the other nninl>cr.<i relate to the fraclkms just as they were obtaineil on dis- 
tiiliition. 

The lauric acid is by fai* the largest constiluout of the cocoauiit 
oil acids, forming at least 60 per cent, of them. Ulzer {Ch(n}. 
Fev. Feii. liar:. Ind.. 1899, 6, 203} doubts the occurrence of 
palmitic acid; but we obtained several grams of pure palmitic acid 
from this oil. 

Coininiri^on of Butter and Cocoanut Oil as rtgards the 7}i‘^(fluhle 
Fatty Acids. 

Unitor contains exceedingly little lauric. acid -fioiii a pound of 
butter we did not obtain any; cocoanut oil contains a largo 
quantity —at the very least 60 per cent, of the total fatty .icids. 
As the methods of analysis at present in use fail to detect with 
any certainty an adulteration of butter fat witli 10 or, in the 
case of a good butler, even 20 cent, of cocoanut oil, wc distilled 
the insoluble fatty acids from; 

(1) 100 grams of butter fat; 

(2) 100 grams of cocoanut oil; 

(3) 100 grams of a mixture of 10 grams of cocoanut oil 
90 grams of butter fat; 

with the. following results: 
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Butter Acids. 

Bath. B. p. Distillate, 

pr LL'tion 1... 90 — 100“ 4-1° about 0 2 giain in three hoars 

Xo further distillation occurred until: 

FraCion 2... 155—175“ 125—131" Solid, mol. wt. =260 6 ; 78 grains 

Residnn: about 1'5 grams, very rich in cholcsteiin. 


Cocoannt Oil Acids. 


Fiactiou 1 105 131 

•2 135“ 

” 3 158 


Solid 


n. 

02— 92*5“ 
105-10R 
128“ 

Very small residue. 


Distillate. 

mol. wl. -'lDd'2; 'i2’l grams 
,, - 287-0 


\c\(h from Mkvture of 10 /jrams of Cocoainit Oil and 90 f/rams 
of Butler Fat. 

Bath. R. i'- Distillate. 

Fiacti.m I 110 -1-11’ 80— IDF.V Solid ; 13 granrs. 

Not I'arlhcr distilled. ■ 


The 13 grams nf distillate \vcrc slowly fractionated : 

Distillate, 



Bath. 

U. 

.Mol. wt. 

.M. p. 

Solidifiod. "lums. 

1 ... 

70- 100 

52-73^ 

150 

0-0’ 

— 

3-0 

2 ... 

100-101 

to 79' 

183 

110 

— 

l-'j 


D'O -100 

at. 79 

• 190 

39 0 

31’ 

la; 

i! 1 ... 

lOd-lOO 

to 8‘> 

203 

42-r. 

38 

;;mj 

M 5... 

n 8--]28 

to 95 

221 

11-0 

n 

2-1 

Vractions .* 

1 and 4 are 

nearly 

pure lauric 

acid. 

The 

followin 


table shows what a great dilTcrcncc is produced in tlic temperature 
at. winch the insoluble fatty acids begin to distil ^viieu butter fat is 


mixed with cocoannt oil : 


Iiisolublt- acids from 

100 grams of butter I'ai 

lOO ,, oil 

00 ,, biittfT fat "• 10 grams 

of (.ocoanut oil 


Ibth. 

11. p. 

Wt'ight of 
ili'iitl.ito, 
grams. 

to MX 


0 

,, 131 

92 92\' 

02 

Ml 

■o'l IPF', 

13 


Bv this method, tlicicforc, it is possible to delect with certainty 
Tute small adulterations of butter with cocoanut oil. 

^Ve arc at present engaged in ui^plying this method to the 
i-iuantitafivo estimation of the fatty acids in various fats, to the 
bnlatioti of deliiiite glvccrides. and to the working out of certain 
other questions which liave presented themselves to us in the 
c'curse of this work. 


C H KM I r A 1, L.\ ItOUATO U Y, 

8i‘. IIaktholomlw’s llo.s.i*irAi.. K.C. 
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XCV.- -77(e Preparation and Properties of the. 1^-Tri- 
hromo-snhstituted Hydrazines [the Dimoniiini 
Perbramides). 

By Fredekick Daniel Chattaway. 

The diazonium perbromidcs, although easily prepared, stable, and 
safe to handle, have not proved useful in chemical investigation 
or technical processes, and have in consequence been little studied. 
They •were among the first derivatives of the diazo-compounds to 
be discovered, and Gricss, in an early paper, described the pre- 
paration and properties of a considerable number {Phil. Trans., 
1S64, 154, 667). Griess assigned the formula to 

diazobenzene perbromide, and stated that its constitution seemed 
the same as that of the periodide of t-etracthylammonium and 
similar compounds of other bases. 

In the second volume of his text-book of organic chemistry, 
published in 1SG6, Kekulc \vrotc that diazobenzene perbromide 
could be regarded either as a true perbromide, that is, as an 
additive compound formed by the union of a molecule of bromine 
with a molecule of diazobenzenc bromide, a conception which he 
represented by the formula (I), or as a compound in wliich the 

tVlh—N—N— Br 

C,H.— X=N— ' ! 

‘ " •’ Br Br 

;i.) (H.) 

two nitrogen atoms of diazobcnzeiie bromide were linked by a single 
unit of affinity, and each was further united with an atom of 
bromine. This idea he expiesscd by the formula (IT), but added 
that the bebaviou#- of the compound, and especially the circiuiistance 
That when washed with ether it lost bromine and rovortod to 
diazobenzenc bromide. ])ointcd to tlic former view as being the more 
correct one. 

Erlcnmover, in a tlieoretical paper on tlio coiistllution nf the 
diazo-compounds {lUr.. 1874. 7, 1111), witliout giving any reasons, 
ascribed to the compound the constitution: 

(hii Br 

I I 

I I 

lir Br 

Erlenmcycr s view, wliieli is in effect* that the difizo-perbromides 

* V» hetlier tin; two iiiiro.Lri’ii utoias ari- lepit'sciitfl in tho t'a'iiinla :i.'< iiiiiti.'d I’y 
thi'pe sti-'-kes or by out-. <ir bv six stiokes iiml tbroc iIutc is no cssoilial 

difhif-ar.? >.f concc-pli'iji, whivh is, that tlu; nitrogen', are linked t'-getbir by wliat- 
ever .'liliinty they possess after salBlying the ailinitics of the groups otlieinise 
attaclifd to tbein. 
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should be regarded as iV-tribromo-substitution products of the 
hvdiazines, was generally accepted * up tx) about tbirtaen years 
jnq, wlien Ilantzscb {Her., 1895, 28, 2755) put forward the 
sujsestion, scarcely to be distinguished from the original one of 
Giiess or from Kekule’s view, that they and the other perhalidcs 
(jiscovered by him must be regarded as diazonium perhalidcs having 
the general formula 

K-N(X,X,X,) 

III • . 

N 


and constituted similarly to the trihalides of the alkali metals 
and of the substituted ammonium residues. Hantzsch’.s suggestion 
is the outcome of his views on the constitution of diazoniura 
compounds, and practically receives support only from the easy 
decomposition of these compounds into diazonium salts and free 
halogen, referred to*by Kekule, whilst it immensely complicates 
the explanation of other reactions, notably that of ammonia, on 
these compounds, whereby the diazoimides are produced, a reaction 
ver)' simply explained by the hydrazine formula. 

The circumstance that structural isomerism among the mi.xed 
pcihulides has not been observed cannot bo regarded a.s an 
argument in favour of either view, as it can never be asserted with 
certainty in cany particular case that rearraugement into the most 
stcsble form has not ocemred, or even that the slight differences in 
properties whkii might be supposed to exist in such compounds 
could lie recognised. 

The formation of un.stable higlier bromine additive products 
when the diazo-perbromides are brou<rht into contact with free 
bi'omino, .and of di.azoimides when they react with ammonia, arc 
arguments against Ilantzscb's suggestion. 

The view rejected by Kokulc and later adopted bv Erlenmever, 
that the diazonium perbromidcs liave the constitution R-XBr-NBr.,, 
that is, are .V-tribromo derivatives of tbo aromatic hvdrazincs, 
receives strong support from the fact that thev arc produced 
(|iia]ititativcly wbon the rerjuisile amounts of bromine arc added 
to arom.atic livilrazines dissolved in acetic acid. 

flic antljur has recently showu tTrtuis.. 1908, 93. 8.121 that 
diazonium bromides arc produced qiiniititalivciv bv tlie action of 
hroiiune on the aromatic hvdr.aziues, and has expressed the view 
that these compounds, when in acid solution, arc rcallv .A'-dibromo- 
siihstitutcd livdi azincs ])rodueed by a procc.s,s of substitution exactly 


• ltnDl,.-,;;,.r(/;,T,, isiu, 27, 12ra),t. !iiia,-!v 

ami rliis vuav ,tl' Im uii.t ili, 

t. t o till’ pn'iianuimi uf iiitrosutciizciie. 


■rbroirido 
ii.8 i;8i‘ v( 
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Similar to that which occurs when other compounds containing 
hydrogcm attached to nitrogen arc submitted to the action of 

’"'rlording to this view the production of diaso-perbromicles 
is the final and completing step in the replacement of the hydrogen 
of the -NH-NH. group hy bromine, thus: 

r-N-H K-N-H . R-hl-Br R-VBr 

H-N-Br. H-N-Br Br-X-Br 

The entire behaviour of the diazonium pcrbromides is in accord 
with this view of their constitution; for example, they are m exactly 
the condition necessary for the typical diazo^composition to take 
place; this, in fact, occurs when they are heated alone or suspended 
either in chloroform or glacial acetic acid : 

R-;-N-;-Br ^ m 

i 1 i — > 1 + III + I • 

Br-:-N-;-Br Br N* Br 

All the diazo-perbromidos, when brought into contact with free 
bromine, combine with it to form unstable 

the halogen is held much as water is in a orystalhnc hydialed salt. 
These unstable compounds are to be regarded as perbromidcs. he 
bromine in them being much less firmly attached to Ihe other 
Lms composrug the molecule than the bromine replacing hydrogen 
atu'Ld to torwalent nrtrogen in the hydrazines. Those bromine 
additive compounds arc only stable under a considerable pressure 
of bromine vapour, and conseciucntly lose broinme and lease 
behind the parent sulistauces when washed with ether or exposed 

in the air or in a vacuum. ^ . 

It would be well, therefore, to abandon the use of tho tenn 
diazo- or diazoniiim perhronudes for the J-subs ituted 
and to stvlc them, in accordance with their constitution, A-tnbio™- 
hvdrazincs, using the designation _V-tnhromohydrazme pcrln'onndcs 
for the less stable compounds formed by the union of bromine 
them. 

Fnimration of S-Trihrmiw-iuhstiliiti'in nnirahees from 
,1 romafic Hydrazines. 

The preparation of .T-tribromophenylhydrazine only is described 
as all 4her derivatives of the hind can he obtained in .a preuscly 
similar niamier from the corresponding hydrazines, bn ,, 
freshly distilled plunylliydrazinc were dissolved in iO c.o. o^f 
acetic acid, ami -Jil grams of crushed ice were added. 
of bromine were similarly dissolved in J;;®' ° ^.„,,,ntiatiue 
acid, and ‘20 grams of crushed ice added. hen ^ 
of each solution had fallen to about - 15°. tte phenylhy 
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solution was quickly added to the bromine solution, the latter 
beincr vigorously stirred during the process. Although on* adding 
fbc liydrazine a slight local deposition of solid occurred, this 
j- 0 .clissolved, and when all the 'hydrazine had been added a clear 
solution was obtained, from which almost immediately orangc- 
vollow plates of A-tribromophenylliydrazine separated, the liquid 
becoming a pulp of crystals. After collecting, washing with dry 
clibroform, and drying over phosphoric oxide, 6'.o grams were 
obtained, this being 94 per cent, of the thcqretical yield (5 9 grams). 


/Vfynrn/’bw of ’i^-Trihrom-oiyhenylht/rJraz'me from BtuznHdiozonium 
Brom}(^e. 

All writ-ers who have described the interaction between benzene- 
diazonium bromide and bromine, either alone or dissolved in an 
aqueous solution of potassium bromide, have stated that a 
brnwnish-red oil first separates, which solidifies to a cryi^alline 
mass only after it has been separated from the mother liquor and 
either washed with ether or exposed for some time to the air 
[compare Griess {Phil. Trans., 1861, 157. 667), Saunders (A mrr. 
Ch(-m. A, 1891, 13, 486), Bamberger {Brr., 1894, 27, 1273)]. 
This red, oily liquid is an additive product of A-lribromophenyl- 
liydrazine and bromine, probably C, 3 H^*KBr 3 *NBr^, the dissociation 
pi'cssuro of which at the ordinary temperature is considerable. 
,lts lormation can be avoided if the solution of bromine is added 
very cautiously to tlic .solution of tlie diazonium salt, so that it 
is nowhere pre.sent in any excess. If bromine itself, and not a 
solution in aqueous potassium bromide, is added, tlie drops, on 
falling into the solution of the diazonium salt, form pasty masses 
of the additive product, which only dhsintegrate and lose the 
excess of bromine on very vigorous shaking with some slight excess 
of the diazonium salt. This oily, additive product is formed 
whenever bromine is brouglit into contact with .V-tribromoplienvl- 
hydraziiie, whether the dry solid is exposed to the vapour of 
bromine or brought into contact with it suspendod in water or 
dissolved in chloroform or glacial acetic acid. When .V-tribroino- 
plieuylhydrazine is placed in water it i.s dhssociatod to some e.xtent 
into free bromine and diazonium bromide; tlie former then 
combines with the unchanged A-tribremo-derivntivc to form the 
bqiiid additive product. The interaction between diazonium 
bromide and bromine is therefore a reversible change, and the 
-l-tnibroiiiophcnylhydra/.iiie can only be obtained free from the 
*^^0’ additive compound if sonic excess of diazonium bromide is 

preseot. 
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• Sfnhilify of Dry '^-Trihromoyhti\ylkydraz\nt. 

Two grams of i\’-tribromophenylliydrazine, dried thoroughly over 
phosphoric oxide, were spread in a thin layer on a "watch-glass 
and exposed over freshly-burnt lime and solid potassium hydroxide 
in a vacuum desiccator at the lowest pressure obtainable by a 
water-pump. Each day for a month it was weighed. It was fouud 
to lose weight regularly but very slowly, the loss never exceeding 
O’OOl gram in twenty-four hours. This loss in weight was found 
to be due to a slow decomposition into benzenediazonium bromide 
and bromine, the latter being absorbed as soon as it was liberated 
by the lime, the former accumulating in the solid. 

Dccomyoiihon of '^-Trihroinoyhenylhydrazme. when Ex'poscd io 
Moist Air. 

A quantity of .V-tribromophenylhydrazinc was exposed in a thin 
layer freely to the air. It soon became white and damp round 
the edges, and in a few days had changed into a moist, yellowish- 
white solid. After about a week, the yellow colour had com- 
pletely disappeared, and a semi-liquid mass containing a little of 
a white solid and slowly giving off gas was left. The solid was 
collected, and proved to be 2: 4: 6-tribromophenol; the liquid was 
benzenediazonium bromide in a deliquesced state. From the 
latter, pale yellow, glistening plates of benzenediazonium bromids 
separated on adding alcohol, and then excess of dry ether. These 
were washed with ether, dried, aud analysed : 

0'5747 gave O'oSSS AgBr. Br = 43*23. 

CgH.y.jBr requires Br = 43*20 per cent. 

A further portion was converted by means of )3-naphthol into 
bonzcncazo-5-napIithol, which was obtained perfectly pure on once 
crystallising from alcohol. An estimation of the amount yielded 
by a weighed quantity of the salt was made: 

0'4833 gave 0'G452 Theory requires 0 6480. 

On being exnosed to moist air, therefore, bromine is slowly 
given olr as in a vacuum, and benzenediazonium bromide is formed; 
the latter deliquesces, and is partly converted by the absorbed 
water into phenol with escape of nitrogen. The phenol then 
reacts with the bromine liberated, still further hastening the 
dissociation and being itself converted into 2:4: G-trihromopheuoI, 
the most highly substituted derivative of phenol prodiicible by 
direct bromination. 

A similar action takes place when .V-lribromojjhcnylhydinziiic 
is placed in water; at first a small quantity breaks down into 
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beazMiediazonium bromide and bromine; the latter partly remains 
dissolved, and partly combines with the unchanged i\'-tribromo- 
pljcnvlliydrazine, which it converts into the liquid bromine additive 
prodint. On standing, the benzenediazonium bromide in com- 
Pinal iou with water undergoes the typical diazo-decomposition : 

C„H5-;-N-hBr C„ll, N Hr 

1 M I " + !li + i , 

HO— N-;-H OH hi H 

yielding hydrogen bromide, nitrogen, and phenol; the phenol is 
then, as before, converted by the bromine present into 2:4:6- 
tvibromophenol. These actions proceed until all the .V-tribromo- 
Jerivativc has disappeared, 2:4: 6-tribroinophenol and henzene- 
cliazcinium hroniide being only produced, the further decomposition 
nf tlie latter then giving rise to phenol. 

A number of experiments were made to ascertain if bromine 
attached to nitrogen in Abtribromophenylhydrazine passed easily 
into the nucleus as it does when A'-cliloi'o- and A'-bromo-anilides are 
transformed. 

,lctio?f of Cftncfniralcil li yiJrorhlorio Afitl on '^-Trihromo'phtnyl- 
hydrazine. 

I'iuely-poyvdcred -V-triliromopbenvlliydrazinc wa.s suspended in 
fen times its weight of conc.snt rated hydrochloric acid, and the 
mixture shaken for some time. An action similar to that which 
cicciiis wlmn (he compound is suspriuled in water took place. Ko 
gas was evolved, hut the solid _ became pasty and settled to the 
l)ottom. whilst the liquid became colotired from dissolved free 
lirominc. The pale brown Ihjuid was decanted from the pasty 
Sfliil. and .air was drawn through it until the colour of bromine 
lu'l completely disapjieared. The Ii(;uid was then neutralised, 
:iii'.l 6 iiaphthol dis.solvcd in potassium hydroxide added, when 
knzHieazo-d-iuiphtlicl was produced. 

of Jj yifrnyi'ii i']tU>rule on ^ r/hronoiphf nylhyjrnzine 
Sus-pendn! in .\eetic .\cid or Alcohol. 

Gaseous hydrogen chloride was pas,sed into a cooled mixture, of 
.btiihioinoplienylliydrazine and live times its weight of glacial 
acetic acid until the liquid fumed stronglv. Bromine was sot free 
“ tile liquid, and a little gas was liberated. dome lioat was 
^''eloped, and the solid partly dissolved. The liquid was diluted 
"itli onc-lifth of its hulk of concentrated hvdrochloric acid, and 
tfie luixture kept at the ordinary temperature for two days until 
•slice bromine and A’-tribromo substituted hydrazine had both 
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disappeared and the colour of the liquid had become pale yellow. 
During this time a considerable quantity of gas had bdfen liberated, 
bromobenzene had been, produced, and a white deposit of 
2:4: 6-tribromoplicnol had separated. The liquid was then 
filtered, neutralised, and a solution of /3-naphthol in potassium 
hydroxide added. Benzeneazo-^ naphthol, unaccompanied by any 
brorao-suhstituted azo-compound, was precipitated. 


JJecompmsition of 'i^-Tiihromdphctujlhydrazme hy Alcohol. 

When .V-lribroniopheiiylhydraziiie is suspended in alcohol at 
the ordinary temperature, action taVes place very slowly, but after 
a week or there.ahoiits, depending on the temperature, the whole 
of the solid disappears and the liquid contains benzene, bromo- 
benzene, ethyl bromide, 2:4: 6-tribromophenol, and a little 
2:4; G-tribromophenctolc. In this action, therefore, the sub- 
stituted hydrazine decomposes in two ways into bromine, nitrogen, 
and bromobenzene, and into bromine and bcnzenediazoniiim 



the latter subsequently decomposing and yielding benzene, phenol, 
and pheiietole, the free bromine reacting with these and also with 
the alcohol. 

If a ini.xture of .V tribromophenylhydr.azino and alcohol is cooled 
and saturated with hydrogen chloride, the temperature never being 
allowed to rise much above zero, little or no gas is evolved, 
the .V-trihromo-substituted hydrazine disappears, and benzone- 
diazoniurn chloride crystallises out, the bromine reacting with tic 
alcohol. 

If, instead of allowing the ,V-trihromophenylhydrazine suspended 
ill alcohol slowly to decompose at the ordinary temperature, tie 
mixture be he,atcd until the temperature at , which the typical 
diazo-decomposit'on commences is reached, violent action takes 
place, nitrogen is evolved iu torrents, and bromobenzene and free 
bromine are formed ; the latter as it is liberated reacts with tie 
alcohol to form ethyl bromide, hydrogen bromide and acet- 
aldehyde still further increasing the violence of the action. On y 
a small quantity of phenetole and its bromo-substitution products 
are foiled. 
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Uceonrposilion of 'S-Tribromo-mlstituted Hydrazines by Heat. 

The decomposition of several of the rV-tribromo substituted 
hydrazines by heat was investigated by Griess, who heated them 
cither mixed with sodium carbonate or suspended in alcohol. 

The decomposition is much more conveniently effected by heating 
the compounds, suspended in three to six times their weight of 
glacial acetic acid, in a flaslc which should be nob more than 
one-twelfth filled by the liquid. Owing to the liberation of free 
hroniine in the decomposition and to the almost violent disengage- 
ment of nitrogen and consequent frothing, the large Cask in which 
the decomposition is effected must be connected with an efficient 
condenser attached to a receiver, which in its turn communicates 
with a second condenser and receiver and then with some arrange- 
ment for absorbing bromine. 

On raising the temperature to 80—100°, the fl' tribromo- 
substiluted hydrazines wholly or partly dissolve, tlien nitrogen and 
bromine commence to be disengaged, and the action proceeds, -with 
increasing rapidity and violent frothing, to completion without 
any further application of heat. A clear liquid is thus obtained 
coloured red by bromine, from wliicli, after distilling off the 
bromine, the bromo-substituted benzenes or phenols formed separate 
on addition of water. The substituted phenols, if any are formed, 
can be e.xtracted by alkali hydroxide, the substituted hydrocarbons 
being thus left practically pure. The decomposition of .V-tribromo- 
phenylliydrazino thus yielded, besides nitrogen and bromine, 
monobroitiobenzone and a little 2: 4: G-tribromophenol. 

-V-Tribromo-p-hromophcnylhydrazine gave a piactically theoretical 
yield of p-dibromobenzene. After distilling in a current of steam 
and crystallising from alcohol, a yield of 92 per cent, was obtained. 

-VTribromo-2 : 4-dibromophenylhydraziiie and .T-tribromo- 
'1: 4: 6-tiibromopheiiylhydraziiie similarly decomposed yielded 
1. -. 4 tiibromobenzene and 1 : 2; 4: 6-tetrabrouiobcnzciie respec- 
tively ill theoretical amount. 

All the .V-tribronio-siibs(ltuted hydrazines, therefore, when 
lieeted, undergo the typical diazo deconijiositiou : 


R'X* Br 

I 

l!i-N-Hr 


I'l N 

r + + j . 

Hr N Hr 


Tiio -VtribroiuoliyclraziiU'M ran be similarly doconiposed by 
mating tlicin suspended in dry pbloroform. 

T'lt; same products are formed if the oily bromine additive 
P^oducia’ of the A -tribromohydrazines are thus decomposed, but 
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the actions are not so smooth, small quantities of tarry matters 
being formed. 

The thanhs of the author are due to Professor Odling for 
placing a laboratory at his disposal, and to the Government Grant 
Committee of the Royal Society for a grant which has partly 
covered the cost of this investigation. 

U.NivKR^^iTY Chemical Labor-ATolt, 
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XCVI . — A Method for Jnvcxligafiiig Dissqciuiion Eijui- 
lih‘ria in Solutions, and il^ Application to the Stuihj 
0/' Aqiicov-S PoUtsslnm Mcreuri-iodidc Solutions. 


Ry Harry Medforth B.awson. 

Thk object of this paper is to describe a method for the investigation 
of disRociatioii equilibria such as are frequently met with in tlie 
formation of complex acids, bases, and salts in aqueous solution. In 
the first instance, the general character of tlie method will be 
discussed, and its application will then bo illustrated by experimentfs 
which have been made to deteriiune the nature of aqueous solutions 
containing mercuric and potassium iodides. 

The essential feature of tl»e method to be described consists in tiio 
mode of determination of tlie proportion in which one of' the two 
components of the solution i.s present in the uucombined condition, 
This is effected by adding to llio solutiou a thitd substance which 
combines with this component to form anotlier comple.x compound, for 
which the value of the dissociation const'\nt is known. Under sail- 
able conditions it is easily possible to avoid the complications which 
might be conceived to result from the competitive action of the 
chemical allinities which give rise to the two diil'ereut complex 
compounds. 

If the two components of the aejueoas .solution be denoted by A and 
B, and if these combine with the formation of a complex compound of 
the type the relationship between the concentrations of the 

substances taking part in the equilibrium represented by the formula 
* mA + uB ^ A,aBn 


will be determined by a constant A'p where 
’ ■ 
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It .1 is a strong electrolyte, the relationship between the components 
iiiav te expressed in terms of ions, a complex ion resulting from 
the union of the weak electrolyte Ti with one of the ions of the 

component -1. 

The problem to be solved is the determination of the value of the 
ratio presumed, a single complex electrolyte is formed, 

the value of injn should remain constant when the concentrations 
of the components A and B undergo either lelalive or ahsoluto 

variation. 

Let C represent a third substance, which is of the nature of a weak 
electrolyte and which, like combines with J to form a complex 
electrolyte of the type *1^,6’,^, and suppose that a small quantity of C 
is added to a solution containing .1 and B. Corresponding with the 
pquilibi ium expressed by 'the formula 

pA + <i0 — 


tho relationship between the concentrations of the reacting substances 


wil^be determined by a constant where 

A',h[-']W 





If tlie total quantities of -I, B, and C in unit-volume of the solution 
as well as the value of the dissociation constaut 1\.^ are known, and if 
the fraction of C which is present in the free condition is determined, 
the concentriition of uncombined J in the a<jueous solution can be 
calculated from equation (2). 

In the choice of the third substance C, which is to be utilised in 
the investigation of the complex substance or substances formed by’^ 
the .cuiiihin.atioii of .1 and />, it is not only necessary to know the 
viduc of the constaut A'^, but C should bo such that the amount of it 
jiieffent in the free state in the aqueous solutions can be measured 
with considerable accuracy. In general, this measurement will be 
mobt conveniently ellected by means of di.stribution experiments. A 
liquid, immiscible with waiter, in which the weak electrolytes B and C 
are readily soluble, but which docs not di.^solve the strong electrolytes 
ami A^fC.f to any' appreciable e.xtent, can readily be found, 
aud if the ratio.s of distribution of B and 0 between water and this 
olvent are known, the concentration of uncombined B ami t’ in a 
a(|ue()us solution can be detenninod. Since the total concentra- 
tiou of (/ is known, that of tlie omplo.x electrolyte is at once 

oblained, and from equation (2) the concentratior^ of uncombiiieil .1 
iiulie ^olutioIl can be calculated. J^ince, further, the total concentra- 
^I'fiis'of A and B are known, tho ratio in which .1 and B are coinliiiied 
form of tiie complex electrolyto can be deduced. If only 

luinplcx i.s formed by the union of .1 and II w hen the proportions 
blL. XCV. ;i L 
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of the components are subjected to considerable variation the values 
ao obtained for the concentration of free -1, free B, and the complex 

ought to satisfy the equation (1). 

As a special case, that in which the substance B is only ve.j- 
slightly soluble in water may be considered. In these circumst;«ice5 
the quantity of B which is present in the form of the complex A B, 
is viven by the total concentration of B, and if the quantitie.s of .1 
wluch are present in the free state and in the form of the complex 
I G are subtracted from the total quantity of A in the soliitiOM, the 
Quantity of A present in the form of the complex A.,B obtamerl. 
This gi^s us the molar ratio mja of A to B in the comple.v sub.stanco 

undei' investigation. ,, i c • i- 

The particular system to which the method of invest, ptioe 
described above has been applied, represents one which has already 
been studied by a number of workers, and various methods have been 
employed to ascertain the nature of tho complex anions winch are 
formed by tho union of mercuric iodide '''Ah the simple iodine icus 
Abevv, Immerwahr, and Jander {Zeikeh. EUUroohem., 1902, 8, 6b8) 
mea-ured the solubility of mercuric iodide in potassium .oduie solutions 
of different concentrations ; the data so obtained furnish cvtdon» 
solely ill regard to the nature of solutions .saturated with iiicuuiic 

*°'! 5 herrill {Ztitsch. physihd. Chem., 190.9, 43, TOD ; 1904, 47, 103) 

examined the nature of the complex ions by measurements of the 
electromotive force of concentration cells of the ty^ Hg 1 Hgb 
solution (1) il Ugt., solution (2) | Hg, of the changes winch take place 
in the freekg points of potassium iodide solutions on the addition ol 
mercuric iodide, and by experiments on the distribution of ineicunc 
iodide lietweeii benicne and potassium iodide solution.s. 

The measiircmenls of Bredig and Walton (/eU,ch hddroA.m. 
1903 9 114; Zete/i. phjMal. Chen,., 1904, 47, 185) of the catalytic 

influrace of the iodides on the decomposition of hydrogen peroxi e. 
indicate that the velocity of decomposition is directly propor lonal to 
the concentration of the iodine ions. When, liy the addi ion ot 
mercuric iodide to a given potassium iodide solution the concen ration 
of the iodine ions is dimini.slied in consequence of the format, 
complex anions, the number of iodiuo ions rendered inactive can 
calculated from the corresponding reduction in the catalytic a. t ^ 
of the solntion. llefcreiice will be made to the results of tlic.e 

invesitib-ations at the end of the paper. 

In the experime'iits recorded l.cre, tlie following prooecUue - 
adopted, A weighed quantity of mercuric iodide wu^s dissoita 
measured volume of potassium iodide solution of detcrmin . 
tration, and tlio resulting liquid was shaken at Loiislant eiiq't • 
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^ritb a, solution of iodine in carefully purified carbon disulphide or 
t^irl)on tetrachloride until a condition of equilibrium was reached. 
'l\)Q concentration of the iodine in the two practically immiscible 
was determined by means of thiosulphate .solution, and from 
Ijjy measured value of the ratio of distribution of iodine between 
water and the organic solvent, the concentration of the free iodine in 
the afj'ieons solution was calculated. In the first experiments carried 
out at 15'’±0‘05°, carbon disulphide was used as the solvent for 
iodine; in the later experiments at 18^ ±0*02°, carbon tetrachloride 
was einplojed. 

Suppose that 

ij = the volume of aqueous solution in litre.s which contains one 
mol. iodine (titrated by thiosulphate) 

;i:=th 0 fraction of the total iodine which is present in the free 
state 

a and h =mols. potassium iodide and mercuric iodide respectively 
present in v litres of the solution, 

and, further, that a single complex electrolyte is formed, which may 
1)0 represented by the formula inKf,nHgl 2 or JTgl^j^Kl. For the 

concentrations^ of^ the various components of the solution, we then 

obtain 

IIsI.,.— KI KI, KI 

■' 71 

/> l-jr H -3-) 

■0 

According to Jakowkln, the equilibrium between iodine and potass- 
ium iodide in aqueous solutions,* the concentrations of which do not 
sceed certain limits, is in exact. agreement with tlie requirements of 
lie 1 aw of mass action applied to the dissociation equation 
KI,_; T + I,. 

the above symbol.-^, application of the mass action law leads 

0 the efjuation : 


Ceiiipi'iifut of solution... 1.^ 
(.'oii'.enth'nion 


x{a — 1 + x) 

experiments in which no mercuric iodide wiis present in the 
WioLis u-sed gave for k at loathe value O'OOUioO, and at IS' the 
value, 0 001153. The dissociation constant having been deter- 
the above equation can be directly employed for the calculation 

Once all thu otiier quantities involved a, h, v, and x — are 

by the experimental moasureiuents. 


8 L 2 
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A difference in the experiments with carbon disulpliide and those 
with carbon tetrachloride is to be noted. This is due to the fact that 
whilst mercuric iodide is only slightly soluble in the latter solvent it 
dissolves fairly readily in carbon disulphide. Measurements of the 
solubility were made by shaking the liquids at constant temperature 
with a large excess of mei'curic iodide for several hours and evaporating 
the solvent from a known volume of the solution at as low a tempera- 
ture as possible in order to avoid volatilisation of the dissolved sub- 
stance. As the moan re.siilt of two determinations, the saturated solution 
in carbon disulphide was found to contain 0-00688 mol. of mercuric iodirle 
per litre and that in carbon tetrachloride, 0*000375 mol. per 

litre (18°). These numbers .show that mercuric iodide is about twenty 
times more soluble in carbon disulphide than in carbon tetrachloride 
at tho respective tempei-atures employed in the distribution expeii. 
ments. As a consequence of the relatively large solubility of mercuric 
iodide in carbon disulphide, appreciable quantities of the mercury halide 
were found to be extracted by this solvent from the aqueous iodide 
solutions in the distribution experiments, whereas the quantities removed 
by carbon tetrachloride were, in general, negligibly small. It is evident 
from thi.s that the distribution measurements with carbon disulphide not 
only permit of the determination of the uncombined potassium iodide in 
the aqueous solutions, but by estimating the concentration of tho mer- 
curic iodide in the carbon disulphide, that of the uncombined mercury 
halide in the aqueous solutions could also be obtained wlien the ratio 
of distribution of the substance between carbon disulphide and water 
is known. Although measurements of the mercuric iodide concen- 
tration in the carbon distilphide solution were made, the values 
obtained are not considered to be suthciently accurate for the purpose 
of testing the validity of equation (1). They suffice, liowever, for Ihe 
estimation of tho change which takes*place in the concentration of the 
mercuric iodide in the aqueous solutions when these arc shaken with 
carbon disulphide, and have been used for this purpose. 

In table.< I and II are recorded the experimental data and the 
calculated results for several series of meastirements. It may be 
observed that the concentration of the pota.ssium iodide varies from 
0 025 to 0‘20 mOi. per litre, these probably representing the limits 
of concentration for which accurate values of ni/n can be obtained by 
the method described. For each solution of potassium iodide, the 
concentration of the mercuric iodide increases in the successive experi- 
ments. The first column gives the number of the experiment, Che 
second the iiioiitr concentration of the mercuric iodide in tlio aqueous 
solution, the third and fourth the iodine concentrations in mols. p«i' 
litre of the aqueous and carbon disulphide or carbon tetrachloride 
solutions respectively, the next four columns contain the calculated 
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valuRS of V, X, and 6 , which have the significance previously 
^^sicrued to them, dnd in the last the ratio of the number of mols. 
Qf potassium iodide in combination with one mol. of mercuric iodide 


I'j}] is recorded. 


Table I. 


Exptriments with Carbon Disulphide ( 15 ^). 


>’o. 

(COIIV.). 

oonc. (atj.). 

In cone. 

(CS 2 ). V. X. 

a. 

b. 

mjn. 

1 

0'00337S 

0-007693 

O'OS ?iKI. 

0-1359 129-8 0*02848 

6*49 

0*5305 

1*86 

2 

O0UD802 

0-006106 

0-1427 163-6 0 03769 

818 

1*603 

1-81 

3 

4 

0'01410 

0-00406.5 

0-1467 201-1 0-04763 

10-05 

•2 835 

1*74 

0'01i)I9 

0-003728 

0*1517 267*9 0*06560 

13-39 

5*110 

1-05 


O-OO'.OIS 

0-008831 

0*10 nKI. 

0-07288 113-2 0 01331 

11-3-2 

0-S51 

1-94 

(3 

IVUU77 

D’O-i^yO 

0-007754 

0-07.575 1-28-8 0*01577 

1*2*88 

I •90*2 

1*«S 


0 0040U3 

0-08726 249-5 0*03511 

21*95 

9*610 

1*76 

8 

0-00903 

0-01700 

0-20 nKI. 

0-06.'40 58-75 0-006-20.3 

11*75 

0*531 

1*92 

9 


0'0U87 

0-00775 62 91 0-006S87 

12*59 

1-150 

1-91 

10 

D-OlUO.t 

0 01 260 

0 06.592 70-27 0-008139 

15 85 

2-770 

1 *88 

11 

0-0 loll 

001 157 

0-00700 86-30 0-009161 

17-26 

3*720 

1*86 

12 

0-at)'14S 

0-OOS206 

0-07482 121-7 0 01469 

*24-14 

8-09 

1*34 

13 

0-07343 

0-007S39 

0-08370 127-5 0-01723 

25*50 

9*37 

1*S1 


llirf,. 

, fluoric.). 

Table II. 

ExperimenU vnth Carbon Telrachhrid^i (1^')* 

Ty I.> {coin’. } 

cone. (ar].). r. x. 5. 

mju. 

U 

O'OOJ-ioa 

0 002218 

0-0*25 yfKI, 

0 01087 444-9 0 0.5815 

11 12 

0-9S3 

1*95 

10 

0'00i3.'7 

"•0O-207-2 

0-01191 4^2-.5 0-0039 

12-06 

2*12 

1-73 

16 

0-00?713 

0-001600 

0*0139.3 622-9 0-1048 

1 5 -57 

5-13 

1-57 

i: 

o-oou-i 

0-003861 

0-05 i)KI. 

0-009668 2.59-0 0*03021 

12 95 

1 -2*23 

1*95 

y< 

tVul0::i 

o-oo;; 3.53 

0 01098 29.S-3 0-039.58 

14 91 

•3*07.'> 

1 -82 

12 


0-002331 

0*01317 4*28*4 0*06814 

21-42 

S-235 

1*66 

or 

' 0-00!','92 

r)-oor>ss.8 

0-1 »KI. 

0-0073.52 109-8 0-01508 

16*98 

1 '629 

1-97 

21 

; o-'ujoo 

0-003-263 

0-01295 306-5 0 04793 

30*65 

13-4S 

1 *68 


Bvt'nvo jti'oceeding to discuss the results of the>e experiments, 
■fftivtuc should be made to two approximations which are involved 
'‘Jthp cair.ulation of the values of in n. 

In tiiy tli'st place, no account h.as been taken of the alteration in the 
^ij-tributiou of the iodine which is brought about by the substances 
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present in the aqueous solutions, the partition-coolHcient obtained for 
the distribution of iodine between pure water and carbon disulphi^lg 
or tetrachloride having been used in the case of all the solutions 
examined. The fact may, however, be recalled that, according to ll^e 
distribution experiments of Jakowkin [ZeiUch. phy&ikal. Cheui., iSDf 
13,539; 1896, 20, 19) and of the author (Trans., 1901, 79, '238^^ 
concordant values arc obtained for the constant corresponding with 
the dissociation equilibrium, Kig ^ KI+T.„ without taking into 
account the “salting out’' effect exerted by the electrolytes piesciit 
in the aqueous solution on the iodine distribution. In so fiu- 
iodide and tri iodide are concerned, the magnitude of this effect is 
therefore in all probibility very small, hut the mercuric iodide present, 
in the solutions examined introduces another factor, the influyuce nf 
which must be considered more closely. 

It is probable that the offoctof the presence of the complex uieicuric 
iodide will be to displace iodine from the aqueous solution, and 
although it is not possible to estimate its magnitude, it is (piite 
certain that the extent of the displacement will increase with in- 
creasing concentration of the mercuric iodide. In consequence of tliis 
action, the calculated values of mju recorded in the foregoing tiibles 
are slightly greater than the true values, although it can bo ^huwD 
that the differences involved must be very small, even in the case of 
the most concentrated mercuric iodide solutions. 

In a paper on the inlluence of strong electrolytes in distribution 
phenomena {ZeiUck. physikal. CViem., 1906, 56, 605), the author b? 
calculated the relative changes produced by equivalent quantities of 
various electrolyte.s on the distribution of iodine bet^7een water and 
carbon disulphide. The numbers vary from about 10 to 30 per cent. 

If now we assumo that the alteration in the distribution of the 
iodine in the experiments recorded in this paper coi’vesponds with a 
displacement of 20 per cent, per mol. of mercuric iodide, then for the 
most concentrated solution e.xamiiied {.<eo expt. 13), the distribution 
ratio CS„/H20 increases from 620 to 629, and the value of f/tjn 
becomes T81 instead of 1*80. From this it is evident that the 
influence of the “ salting out’' action on the calculated values of 
is almost negligibly small. 

The second approximation is involved in the Fact that no accoimt 
has been taken of the changes in volume which occur when lucrciuic 
iodide is dissolved in the potassium iodide solutions. In the caso of 
the OT and 0'2 molar potassium iodide solutions, the iiK^ximum 
volume changes involved were ascertained by accurate density 
measuiements. On dissolving 0'0406 mol. of mercuric iodide in a litre 
of OT molar potassium iodide solution, the increase in volume! was 
found to be 0‘31 jrer cent., whilst the increase on dissolving 0 0720 
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piol of mercuric iodide in a litre of 0*2 molar potassium iodide solution 
viuouated to 0’53 p'er ceut. The true values of the concentrations of 
the potassium and mercuric iodides in the case of the solutions 
cxairtined in expts. 7 and 13 are therefore less than the values 
actually used in the calculations by tliese amounts respectively. It is 
foaod, however, that the values of mja are practically unaltered when 
these small volume changes are taken into account. 

From the abovo considerations relating to the influence of the 
u,;,^lting out ” effect, and of the volume changes which take place in 
the solution of mercuric iodide, it appear.s iustitiable to conclude that 
tlip values of m/n recorded in the tables approximate very closely to 
the true values. 

An inspection of the figures in the last column of tables I and II 
sliows that mjn is not constant, but for a given potassium iodide solu- 
tion it decreases regularly with increasing concentration of the mer- 
curic iodide. Tho variation is most strongly marked in the case of 
the more dilute solutions of tho alkali io^lide. Similar results are 
obtained whether carbon disulphide or carbon tetrachloride is used 
for the indirect estimation of the free potassium iodide in the aqueous 
1 : 01111100 . 

The variation of m/n is an indication that tlie solutions contain, in 
general, rnoro than one complex potassium mercuric iodide. Corre- 
sponding with mln-% which appears to be the higlier limiting value 
of the r.atio, the chief complex electrolyte in solutions which contain 
relatively little mercuric iodide has the composition 2 Kl,lIgl 2 . As 
the relative proportion of mercuric iodide in tlio solution increase.^, 
this complex electrolyte is gradually tnansfoimod, a .second complex 
electrolyte containing a relatively larger proportion of mercuric iodide 
bang funned in gradually increixsing quantities. 

It will be observed th.at all tho values of w n are coufinod between 
the limits 1'5 and 2, and if the second complex iodide has tho composi- 
tion 3KI,2IIglo, the first must he almost completely transformed into 
this in the case of solutions for which tho experimentally JL-termiiied 
r.uio //i/a is not inucii greater than I'o. On the other hand, if tiie 
second complex iodide corresponds with the foruxula lvi,HgL,>, such 
solutions must contain appioxitnately equimolar (|uantitie.s of tho two 
complex iodides 21x1, Hgl., and Kljltgl^. 

blieriill’s measurements {loc, cii.) of the changes which take place 
ia tlie fieezing points of potassium io4lide solution when the^ are 
sdurated with mercuric iodide may be utilised for the purpose of 
differeiilialing between these two possibilities. t’ori'es[Kinding with 
die equations : 

(1) 2Hgl2 + 3KI^2llgl...3Kr, 

(2) 2l]gI. + 3KI-iigl,,21xl + Hgi„KI, 
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the addition of 2 mols. of mercuric iodide should reduce the totsil 
number of molecules present in the solution by two according to 
and by one according to (2). The data for 0 736, 0'5I1, and O 237 
molar potassium iodide solutions correspond with reductions in the 
total number of molecules of 1'64, 1’90, and 1-96 respectively. The^e 
results therefore lend support to the view that the complex iodide 
3K [,21 [gl^ is the chief constituent of solutions which contain relatively 
large proportions of mercuric iodido. 

The experimental results obtained by the method of inquiry 
described in this paper are in agreement with those obtained by other 
methods. According to solubility measiireiueuts {loc. cif.) the molar 
ratio KI/Hgl^ for solutions saturated with mercuric iodido falls from 
2‘20 for a O'OSl to r82 for a 1-0 molar potassium iodide solution. 
The smaller value of (he ratio i.s an indication that a complex iodide 
containing relatively more mercury than 2KI,Hgl^ is present in the 
more concentrated solutions. The electi'omotive force measurements 
of Sherrill {loc. cit.) indicate that the complex iodide 2 Kl,Hgl 2 is the 
chief component of solutions which contain relatively little mevciiric 
iodido, whilst tlie dynamic measuronicnts of Walton {loc. ci(.) support 
this view, and sliow, further, that the moUr ratio of potassium iodide 
in combination with moronrio iodide diminishes with iucroasing 
concentration of the latter, and approximates to the limiting value 15 
in the case of the faturated solutions. 

rilYSlCAL CHEMISTUV LAIJOUATOkY, 

TllF- I’SIVKKt^n Y, 

Leei>.s. 


XC\'II. — Sohihihty of Lead S^dphate in Convviifyfdvd 
S<diifio'n.s of Sodaon and- J\itf{.'iSiurn ^leetafe.'!. 

11}^ John Jacob Fox. 

The invc.stigation described in this paper was undertaken mainly 
with the object of ascertaining Avhat changes, if any, take 
place in solid lead sulphate when brought into contact with 
aquccus solutions of sodium and potassium acetates; and, further, 
to what extent the soliibilitv of the sulphate is influenced by 
increasing the cMicentration of the acetate. 

T.ead sulphate dilTcrs from the insoluble sulphates of barium, 
strontium, and calcium in the ease witli which it may be dissolved 
in a variety of salt solutions. Of the three sulphates mentioned, 
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ciilciuni sulphate is the only one which can be dissolved acetates 
to any degree comparable with that of lead sulphate, and it is 
al;jo fairly readily soluble in ammonium sulphate; but as it is 
ooiisiderably more soluble in water than either barium, strontium, 
or lead sulphate, its increased solubility might be anticipated if 
we suppose that calcium acetate is formed, and that more sulphate 
is dissolved to restore the equilihriurn of the .solution. Such an 
explanation might, however, be equally applicable to barium and 
strontium sulphates, but breaks down, since these two are insoluble 
ill aqueous ammonium acetate solutions. 

A more probable explanation is the formation of complex ions 
(such as Ca(NH 4 )„), due to double salt formation. It has been 
shown that calcium sulphate dissolves in ammonium sulphate 
solution, and deposits crystals corresponding in composition with 
Ca(NIl4)>(SOj)2’‘2HoO (Bell and Faber. J. Vhy^\cal Chem., 1907, 
2, 402). A similar observation has been made by the author in 
the case of the solubility of lead sulphate in ammonium acetate 
(Proc., 1907, 23, 200). It was there shown that when the con- 
centration of the ammonium acetate was about 3.V, crystals of 
ammonium lead sulphate, Pb(Nl!^).^(S 04 ).j. were deposited by the 
solution, the increase of solubility of the lead sulpliate at the 
Scime time being most marked for stronger ammonium acetate. 
Xow it is obvious that if some of the sulphate is deposited from 
the solution in the form of ammonium lead sulphate, whilst at the 
same time the solubility of the lead increases considerably, the 
equilibrium system cannot be one solely of the solubility of lead 
sulphate. In reality, it is an equilibrium system for the solubility 
of lead acetate or possibly ammonium lead acetate in the peculiar 
drcumstances of having a solid phase or phases consisting 
of sulphates. The matter is still further complicated by the fact 
that lead sulphate is fairly soluble in ammonium sulphate. Since 
neither sodium nor pota.ssium sulphate dissolves lead sulphate, it 
scorned possible that simpler .systems would result from the 
investigation of the solubility in sodium and potassium acetates. 

The only measurements of sueli solubilities made hitherto are 
those of Dibbits [Ziitxi'h. (In in.. 1871. 13. 139). and one 

cx.pcriinent recorded bv Xoves (.I?/?#;*. Chon. J., 1905, 27, 747), 
who worked with solutions up U> O'4-.V concentration. The 
formuhe deduced by Noyes from these dilute solutions do not 
apply to concentrated solutions. 

The systematic detennination of the solubilitv of lead sulphate 
in ])otas.<iuni and sodium acetates described below shows that the 
5"!uhility increases regularly with increasing concentration of the 
fieetales. but the incrca.se of solubility is much greater than the 
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corresponding increase in the concentration of the acetate. 
other words, the solubility of the lead sulphate is not a linear 
function of the alkali acetate, and the nature of the curve suggests 
that the solubility of the load is some function of the alkali acetate 
involving powers higher than unity. Expressing the reaction by 
the equation : 

PbSOj R.SO^ + Pb(C2HyO.).>, 

would give, as the simplest expression : 

C^PbSOi ^ f'^AcctatQ — ^ b^ri>(0..ir;Ov>_)* 

This expression would be modified by the decreased solubility 
of the alkali siilphalc in the alkali acetate, evidence of which was 
obtained from the examination of the systems alkali acctatc- 
alkali sulphate. However this might affect the main equation, tlic 
sohibility expression would still include the square of the con- 
centration of the alkali acetate, provided that the equation actunllv 
represents the reaction during dissolution. This matter was solved 
from the examination of the equilibria solutions for lead sulphate- 
potassium acetate. None of these solutions contained anv 
sulphate, although the quantity of lead dissolved w’as fairly con- 
siderable, amounting in some cases to more than 19 per cent,, 
calculated as lead acetate. It follows, therefore, that these solu- 
tions contained lead and potassium acetates only, and that the 
solubility of lead sulphate in potassium acetate is due excliisivclv 
to the formation of lead acetate and potassium sulphate. 

The solid phase consists of lead potassium sulphate, which is 
practically insoluble as such in the acetate, careful tests showing 
tiiat no lead acetate was present in the solid phase. The formation 
of the salt PbK;>(vS04V> on mixing solutions of load acetate and 
potassium sulphate may be accounted for by the preliminary 
formation of complex acetates, such as rbKo(CoHjOo)4. This 
would then react with more potassium sulphate to give insoluble 
PbR, (804)2. difhcult otherwise to account for the uniform 

composition of the precipitate, even when an excess of potassium 
sulphate solution is used.’^ 

The absence of sulphates in the equilibria solutions in the case, 
of potassium acetate confirms Noyes's supposition that the soluhility 
of lead sulphate is due to the formation of non-ionised lead acetate 
by metathesis, and it may not unreasonably be assumed that a 
similar explanation holds for both ammonium and sodium acetates. 

* Holmes ami Saj’Pinaii (Trans., 1907, 91. 1611) ccinclude that pntassiiun 
exists in sti'iition as The formation of lead j>iitas.siuin sulpluite wuubl, uu 

lliis view, take place thu.s: 

Pb(aH.(O.A, + { K.,SOt)! PhK..(SO As + \.,0. K. 
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J,I the case of ammonium acetate, the formation of ammonium lead 
sulphate with the greater concentrations of acetate bears this out, 
Ijiit sodium acetate did not give rise to any double salt of this 
Idnd. In all the cases examined, the solid phases for the sodium 
acetate solutions consisted of lead sulphate. When the saturated 
solutions were separated from the solid and cooled, crystals of 
sodium sulphate decahydratc separated from the strongest solu- 
tions, jjointing to the existence in the solution of lead acetate and 
sodium sulphate. The absence of the double salt in the solid 
jiliases in the sodium systems is especially interesting in view of the 
fact that the curve for the solubility of sodium sulphate in sodium 
acetate solutions is of an entirely dilferent character from that 
ci potassium sulphate in potassium acetate solutions. The amount 
of potassium sulphate which can be dissolved in potassium acetate 
solutions of increasing concentration reaches a point, in the 
stronger solutions, where it is far less than the equivalent quantity 
of lead dissolved in the acetates. But with sodium acelate the 
smallest amount of sodium sulphate found was 14'4 inols. per 
1000 mols. of water; and this quantity is greater than any of 
flic quantities of lead which could be dissolved in the acetate 
solutions. Consequently tlie sodium acetate-lead sulphate equili- 
bi'inui solutions are never saturated as regards sodium sulphate, 
■ which therefore does not appear in the solid phases either alone 
or as double .salt with lead sulphate. 

Expeki.me.stai,. 

The solubility determinations were carried out at a temperature 
o' 2a'’ eO'l". In some cases dissolution was effected bv shaking 
llie loud sulphate in a wcll-stoppered bottle half filled with the 
cold solution, and completely immersed in the thermostat. In 
iitlier cases, saturation was obtained by heating the solution in 
lirosciice of excess of the .solid at a bigber temperature and placing 
llie vessel in the thermostat at 25°. the solution being well shaken 
from time to time and then allowed to settle. The apparatus 
dinwii ill Fig. 1 was used to obtain saturated solutions withou^ 
stirring or shaking. 

.\ tulle about four inches in length and one inch in diameter, A, 
was drawn out as shown, and fitted bv a rubber stopper into 
tube II. an air vent. (\ being provided The tube .1 was plugged 
With asbestos at /). tind the solid was }>laced on the asbestos. The 
lalveut was poured into .1, and allowed to jiereolate slowly into B. 
which iilso coiU.ained some .solid. After all the liipiid had passed 
I'lto li. it was transferred to .1 again. The whole apjiaratus was 
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immersed in the tiiermost-at as far *as the stopper of /t . Xlie 
percolation was continued until the density of the solution hecairc 
constant, the density being determined in a ^teyerlioft’er pipette 
67(cm., 1899, 26, 466). In many cases, 
saturation was complete in. a. few hours, especially when the solid 
phase suffered no change. When, however, the 
solid altered, considerably longer periods were 
required, and in a few cases, more especially witli 
the more concentrated solutions, two or three days 
were found to he necessary before the density of 
the solution became constant. 

A ])oint of some importance arose in connexion 
with tlie distilled water used. In one case ordinary 
distilled water, which had been boiled to expel 
dissolved gases, gave a solution of which the 
density was MG421. A similar experiment was 
carried out, except that the distilled water was 
prepared in a platinum still and condenser and 
collected in a well steamed-out Jena flask. The 
density of the resulting solution in this case was 
11GJ31. The difference is very small. In all the 
subsequent experiments distilled water, which had 
been previously boiled, was used. Although water . 
of this kind is unsuitable for very dilute solutions, 
it is apparently sufficiently satisfactory for con- 
centrated solutions. 

The lead sulphate was prcjifircd by treatment of 
a solution of lead acetate with sulphuric acid, the 
precipitate being washed with diluted sulphuric 
acid and finally with a little water; it was then 
dried, gently ignited, and powdered. Prepared in 
this wav, one gram of the solid gave no alteration 
in weiglit on evaporation to dryness with sulphuric 
acid and gentle ignition. 

For «con vcnience of reference the solubilities in potassium and 
|odium acetates arc treated separately. 

Sohih'ditjj of J.md Sn/p/iofe in ni A ('(/fife Sofuf^ons at 23°. 

The potassium acetate was prejiared by Ircatnient of potassium 
hydrogen carbonate with slightly diluted gl.icial acetic acid, in the 
proper proportion. Tlu; solution so obtained was evaporated to 
small bulk to expel carbon dioxide and {Uliitcd as required. It 
was usually found to be slightly acid to plienolphthalein, and the^ 


Fig. 1. 
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jequisite quantity of potassium hydroxide solution (freed from 
impurities by alcohol) was added to yield a neutral solution. A 
less troublesome method was the use of pure potassium acetate, 
tested before use as lo its neutrality to phenolphthalein and for 
inipuritics. 

About 25 c.c. of potassium acetate solution were agitated for 
several days with excess of lead sulphate, the prolonged agitation 
licing essential, since the preliminary dissolution of the lead 
sulphat-6 which must take place is slow on account of the difficulty 
in dissolving sulphate in potassium acetate. When the saturation 
point is approached from a higher temperature, the liquid with 
the solid must be thoroughly agitated in the thermostat. Jjcad 
potassium sulphate is so little soluble iu potassium lead acetate 
solutions that prolonged shaking is necessary to ensure equilibrium. 

The composition of tbe solutions w^as ascertained by determining 
the proportions of lead and potassium, the precipitated sulphate 
being boiled for some time with diluted sulphuric acid in order 
to decompose any potassium lead sulphate which might be formed. 
A portion of the solutions was acidified with hydrochloric acid, 
raised to the boiling point to dissolve lead chloride, and treated with 
barium chloride solution. As no precipitate of barium sulphate 
formed even after long boiling, it was thought possible that 
complex acetosulpliates might he formed, or that the. inability to 
form suipliions might prevent the preedpitation of barium sulphate, 
similar to the prevention of the precipitation of silver chloride 
from mercury solutions, described by Hewitt (Proc., 1907, 23, 10). 

A test vvas therefore •made with lead sulphate and potassium 
acetate soUUicii in large e.xcess to ascertain whether the sulphate 
could be estimated under these conditions. 0*4272 Gram of lead 
sulpliate w’as treated with 50 c.e. of potassium acetate solution; 
hydiocliloric acid was added, and the whole was boiled until a 
clear solution resulted. The conditions are then similar to those 
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wliicli occxir on attempting to estimate the sulphate, if present, 
the actual solubility experiments. Barium chloride produced an 
immediate precipitate, which gave 0‘31C5 BaSO^, equivalent to 
0-4286 PbSOj. 

The results are plotted in Fig. 2, curve I, the curve being regular. 
The abscissce are molecules of potassium acetate, and the scale of 
the ordinates is five times that of the abscissae, the enlarged scnlu 
of the ordinates exaggerating the errors in the determinations. 
Tl\c solid phases consisted of sixlphatcs only, and were anhydrous. 



to lUO 


yioln. of ulkitli aedate pei‘ 1000 moU. ofuakf. 

I. Holtibilily of lend iuljihnt': in poUtssiuiii aednte. 

II. ,, ,, sodiuiii acetate. 

containing traces of adherent moisture only. The following are 
the results for the solids in two cases : 

0-9792 gave 0 6348 PhSO^- 64-83. 

0-8GG8 0'G512 PbSOj-To'lS per cent. 

In neither case was there any alt-eration of weight on evaporation 
with sulphuric acid. 

The double salt, potassium lead sulphate, was prepaicd by ini.King 
a solution of lead acetate with a s(dution of potassium sulphate, 
having the lead acetate in excess. The solutions were well shaken 
for some time, and the solid collected, washed two or three times 
with a solution of potassium acetate, and finally with a little 
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•lUoliol.' The air-dried product, which is amorphous, gave on 
analysis! the following results: 

r)'6482 gave 0-4108 PbSO^ and 0-2370 K 0 SO 4 . 

PhSOj - 63-38 ; K 2 SO 4 = 36-36. 

pbIvn(S 04 )., requires PhS 04 “ 63-48; K 2 S 04 ~ 36-52 per cent. 

The same compound is formed when the amount of lead sulphate 
shaken with potassium acetate solution is not present in excess. 

m : I'olassiufn Acetate (Sohifion)-l*ofauium Sulphate at 25°. 

This system was investigated to ascertain the influence on the 
solubility of potassium sulphate of the increased concentration of 
the potassium acetate, for since potassium sulphate can be formed 
from the lead sulphate bv metathesis, it seemed desirable to 
dcteniiino the extent to which it could remain dissolved. On 
mixing a saturated aqueous solution of potassium sulphate with a 
concentrated solution of potassium acetate, an immediate pre- 
cipitate of potassium sulphate formed, so that obviously potassium 
sulphate is less soluble in potassium acetate solution than in water. 
The solutions for investigating this system were obtained by 
shaking with excess of solid potassium sulphate or by heating 
pota-ssium acetate solution with potassium sulphate in a water- 
bath and allowing to cool in the thermostat, shaking frequently. 
The analysis of the saturated solutions presented no difficulty; 
but it was necessary to boil the precipitated barium sulphate for 
several hours to remove all the potassium chloride, barium sulphate 
having a tendency to retain sodium and potassium unless this is 
(lone. 


Composition of the Solutions. 
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Thc-;C results give a regular curve (Fig. 3), the scale for 
potassium sulphate being five times that of potassium acetate. 
Tlic solubility of potassium sulphate in water is lO'To per cent. 

Sohihilii (eg of Inar;/(fnif tuhl Onjann- SiAi.it<incesf. which is 
'^'■juivakui to 12’47 molecules of pota.ssium sulphate per 1000 mole- 
ciiks of water. ,lf the curve is produced it will be found to pass 
almost tlumigli the point on the ordinate corresponding with the 
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solubility of potassium sulphate in water. The^trildug feature of 
this system is the rapid decrease in the solubility of potassium 
sulphate with increasing concentration of the aceUte. To a 
certain o.Kteiit the absence of sulphate in the liquid of the systems 
rKC,H,0., + Pb(C.,H 30 ,).J - [PbSO, + PbK,(SO^)J is no doubt oon- 
ncctkl’with the marked decrease of solubility of the sulphate in 
the potassium acetate. The solid phase in the system 
polasshim acetati^potassiuiu sulphate was found to consist of 
potassium sulphate containing a little adhering solvent. 


Kio. 3. 



It has alreadv been shown that the solubility of lead sulphate in 
potassium acetate is due to the formation of lead a«tate. the 
Llubility being iniluenced in all jirobability by the solid sulpha 
phases. Whether the sulphates e.vevted any iuliuence could be 
ascertained bv deteimining the solubility of lead acetate 
potassium acetate solutions. One or two such saturated solutions 
were obtained bv using lead acetate, Pb(C. 2 ll 302 ) 2 ’^^^e ’ 
potassium acetate solutions. The solubility in water '' 

determined, and found to be 35 D per cent, pf lead .uetat 


(anhydrou-s;. 
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Composition of the Solutions. 



Percentafje. 


motecuLes 

per 1000 molecules HoO. 

Potassium 

Lead 


Pota-ssium 
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acelatK. 


acetate. 

acetate. 

1 13'87 

38 ‘05 

48-06 

52-97 

43-90 

0 15'40 

36-91 

47-69 

59-25 

42-88 

3 0 

35-90 

64-10 

0 

31-03 


A crystalline solid separated from the solutions on cooling, and 
,vas found to correspond with Pb(02H3O2),,3IT2O. The solubility 
of lead acetate in potassium acetate is seen to be greater than in 
water. These solubilities are not very different as percentages, 
but, expressed on the basis of a fixed quantity of water, the 
cliflerence l*EComes marked. 

If lead acetate in solutions gave rise to ions, the addition of 
potassium acetate, which is partly cicctrolytically dissociated, 
should result in a lowering of the solubility of lead acetate. 
Since, however, the solubility increases, the conclusion that lead 
acetate gives no ions receives additional support. 

The ratio C 2 H 302 K/Pb(C 2 H 30.,).2 in this system is less than in 
the system potassium acetatc-Iead sulphate, the concentration of 
the lead being much less in the latter system. The difference 
must bo ascribed to the presence of the sulphate solid phases, the 
tendeucy of which would be to lower the solubility of the lead. 

SohbilUij of Lend Sulphate in Sodium .Acetate Solutions at 25°. 

The sodium acetate solutions wore prepared from sodium 
hydrogen carbonate and acetic acid, as in the case of potassium 
acetate, or by using recrystalliscd sodium acetate. The analyses 
were conducted as in the previous cases, but as the solutions 
contained sulphate it was necessary to determine this constituent, 
hi all the cases examined, the proportion of sulphate in solution 
corresponded with the amount of lead present, hut was calculated 
to sodium sulphate, since sodium sulphate decahydrate crystallised 
from the solutions on cooling. 

Com position of the Solutions. 
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19-92 

8-24 

3-60 (8-701 

6.S-21 

64-08 6-69 6-69 

'* 

21 •.'ll 

10-75 

4-68 i i‘77) 

i;:mo 

74-78 9-41 9-41 

cl 

VOL. 

fj-9't 

xcv. 

0-81 

0-35 — 

91 -90 

3 M 
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SOLUBlUTV OF LEAD SULPHATE; 


The figures in brackets are calculated from the barium sulphate 
obtained. The form of the curve (Fig. 2, curve II) somewhat 
resembles the curve for the solubility of lead sulphate in potassiuQi 
acetate, the scale of ordinates being five times that of the abscissa. 

The fact that the amount r«r sulphate in solution is equivalent 
to the amount of lead necessitates that the solid phase should 
remain as lead sulphate, and this "was found to be the case, the 
separated solid containing very small amounts of sodium salts and 
acetates due to the adhering solvent. No double salt of lead and 
sodium was obtained. 

Systevi: Sodium Acetate {Sohilion)’~Sodiuni Sulphate Decakydrate 
at 25^ 

This system was investigated similarly to the corresponding 
potassium salts, but some difficulty was experienced in obtaining 
representative portions of the liquid at 25®, owing to the tendency 
of the sodium sulphate to crystallise when the solution cooled 
slightly. The temperature-coefheient for the solubility of sodium 
sulphate in water in the neighbourhood of 25® is large (about 1‘3 
per cent.), and this renders it rather difficult to work with clear 
solutions. 

Composition of the Solutions. 

Molecules 




Percentage. 


per 1000 molecules 


Sodium 

Sodium 


Sodium 

Sodintii 


acetate. 

.sulphate. 

Water. 

acetate. 

sulphate, 

1 

0 

21-9 

78-1 

0 

35-5 

2 

4-10 

17-72 

7S-1S 

11-6 

2S-7 

3 

7-71 

16-48 

75-81 

-22 -3 

2; '5 

4 

12 -.^S 

13-50 

73-92 

37-4 

23-1 

.5 

1(5-26 

11-50 

72-24 

49-4 

20-2 

tJ 

20-c;^ 

S-10 

71-27 

63-5 

U-i 


The solubility of sodium sulphate decabydrate in water is taken 
from Seidell’s Solubilities of Inorganic and Organic Compomdt. 
It will be seen that the curve, ordinates and abscissas being drawn 
to the same scale (Fig. 4), is nearly a straight line. In this respect 
the solubility of sodium sulphate is entirely diSerent from that of 
potassium sulphate in potassium acetate, and largely explains the 
inability of sodium sulphate to form a double sulphate with lead. 

The solid phase in the system sodium acetate-sodium sulphate 
decabydrate consisted wholly of sodium sulphate decabydrate, 
which formed in large crystals on cooling. 

One saturated solution of lead acetate in sodium acetate was 
prepared, with the following results: 

i2'58 per cent, of sodium acetate, 32'40 per cent, of lead acetate, 
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and 55'02 per cent, of ■yater; corresponding with 60’2 molecules 
nf sodium acetate and 32'6 molecules of lead acetate per 1000 
molecules of water. 

The ratio sodium acetate/lead acetate is of the same order of 


Fio. 4. 



3 fob. 0 / sodium acelatc per 1000 mob. of water. 

magnitude as the ratio potassium acetate/lead acetate found before, 
and although one solubility only is here determined, it points to 
the conclusion that the reason for the solubilities of lead sulphate 
in the two acetates is the same despite the differences in the solid 
phases, namely, the formation of lead acetate in solution. 

E.wt London Collsoe. 


:CVIII.-77ie Rate of lieuidoii of the Tnphmiyhnethant 
Dye.i with Acid and Alhdi. Fart 11. Brilliant- 
green and Mulachite-fjrecn. 

Bj Neyil Vincent Sidgwicr and Tom Sidney Moore. 

■V a previous paper (Zeitsek. physihd. Chem.., 1U07, 57, 385) we have 
liscussed the rate of change of brilliant-green (the salt of tetraethyl- 
iiamiiiotriphenylcarhinol) in the presence of hydrochloric acid and of 
alkali. In order to determine the iutiuence on these velocities of the 
used and of the dye, we have examined the rate of reaction of 
brilliant-green with nitric acid, and also tliat of malachite-green, the 
-*biresponding tetramethyl compound, with nitric and hydrochloric, 
‘cids and with alkali. ' 

The method of investigation was the same as in our itrevioiis work, 

8 Ji 2 
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the depth of colour of the solution bei^g measured in a Bonriai 
tintometer against a standard solution of the same dye. Xht 
temperature was in all cases 

In our previous paper we have stated that two observers may obtiur 
readings of the same colour which differ considerably from od( 
another, and yet stand in a constant ratio. Further experience ha^ 
shown that, whilst this is undoubtedly the case, the discrepaucy if 
due to some difference in tho manner of observing the colour, and 
probably in tho ffociissing of the eye, for with practice it may bt 
made to disappear. As the value of the constants obtained depends 
only on the relative concentrations, this diffei'ence does not affect it 
but it is an obvious convenience if the two observers adopt the sam£ 
method and secure identical readings. 

In many of the velocity experiments which follow, the reading! 
were taken by the two of us alternately, giving two different 
series of values for the same experiment. In such cases the series aw 
distinguished by the letters a and b (for example, expt. 24rt 
246). 

1. Brilliant-green and Xilric Acid. 

We are indebted to Mr. Manley for giving us some specially 
purided nitric acid wbicli he and Dr. Vcley bad used for determiuing 
the conductivity. .\t his suggestion it was treated for some time with 
a stream of ozonised oxygen to destroy any traces of nitrous acid, the 
ozone being then removed by a stream of dry air, After this treat- 
ment it gave no test for nitrous acid. A G’0212A-solution of this 
was made up, and was kept in a bottle wrapped in paper to exclude 
the light. It remained for more than a year without showiag auy 
signs of the formation of nitrous acid. 

The brilliant-green was euiployed as before in the form of the 
oxalate and was purified by re- 

crystalli-sation. A AVlOOO-sohition of this was made up (contaiam^ 
0'492 gram per litre), and from tbis a iV720,000*solution was prepared 
of which 10 c.c. were used in each experiment. This volume was 
diluted with water in the tube of the tintometer, its colour measured, 
and then the necessary amount of acid added and the whole made up 
to 50 c.c. Thus the initial concentration of tho dye was A/10D,000. 

A. Action of Nitric Acid on the Dye-salt. 

If the solution of the dytj-salt is acidified, its colour gradually 
diminishes, owing to the formation of the (comparatively) coloiiilc^s 
^acid salt, equilibrium being attained after the lapse of several houis. 
, If A bo the lengrh of the balancing column before the addition of acid, 

x' V the length after equilibrium is reached, it follows that thi; 



triphenylmethane dyes with acid and alkali. 891 


solution DOW contains a concentration of the dye-salt, x, whilst the 
difference A-x represents the amount of acid salt produced. It was 
found (as with hydrochloric acid) that if « bo the number of c.c. of 

acid added, the expression is constant ; that is to say, 

^dye-wit ^ ~ ^ ^ Onciil salt* 

This result is to be expected if the reaction has the form 
Dye-salt + H* = Acid salt, 

for if is the velocity constant for the reaction from left to right, 
and L that of the reverse reaction, we have at equilibrium : 

ijsx = i/A-x) or h ^r. 

A X rtj 

The values of and k.^ may be obtained by observing the fall 

of colour at definite intervals of time. By integrating the expression 

for the diminution of colour 


we obtain 


*1 

s-\-r 


- log(a!- + 


= r, and x = A \7heD t - 0, 
rA 

s-^rJ 

The value of r was taken as 11*40, the mean of nine results, of which 
the extreme limits were 11*13 and 11*58, being 11*38. 

The following is a summary of tho results obtained in the velocity 
experiments. The fifth column gives the maximum departure of any 
observed value of + from the mean. 

It will be seen that (as was the case with hydrochloric acid) they 
rise as the amount of acid falls, and the cxpres.sion is constant. 


Suvimary : BrilUani-green and Xitrk deff?. 



Acid in 

Xo. of 

I'-» + 

mean 


f:.. 

^'1 


Kx[)L 

c.c. 

readings. 

(di'riinal). 

Diir. 

(iiaiural 

(natural). 

Ksi. 


10-10 

10 

OOldO 

0-0001 

0-01.53 

0-00131 

0-0385 

\h. 

10-10 

11 

0-0H’.2 

0*0007 

0-0 15.". 

0 "001 36 

0-0390 

Jii. 

1-2-11 

M 

0-01 53 

0 -1.1007 

0-0171 

0-00150 

0-0392 

■\l 

12-11 

15 

0-0153 

0-0007 

0-0171 

0-00150 

0-0392 

s/i'- 

10-04 

9 

0 014.5 

O-OuOS 

0 0178 

o-ooir >6 

0-0383 

{1. 

10-04 

10 

0-0143 

o-ooo.) 

0-OlSl 

0-001.59 

0-0391 


0-00 

11 

001 11 

0-0')l0 

0-01S2 

0 00159 

0-0378 

ij. 

9 -00 

15 

00140 

0-0<107 

O-i.ilSO 

0*001.58 

0-0374 

r,(». 

li. 

7-Od 

10 

00141 

0 0007 

0-0191 

o-ooios 

0-0382 

7-PO 

11 

0-0144 

o-ooos 

0-0195 

0-00171 

0-0390 

of"- 

ti'OO 

7 

0-0139 

0-0008 

0-0-210 

0 00181 

0-0381 

[b. 

ti-00 

6 

0-01 n 

0 0011 

0 -0213 

0 00187 

0-0.387 

4-17 

13 

0*0133 

0-0008 

0-0233 

0-00-204 

0-0375 

4-17 

13 

00140 

0-0010 

0-0*236 

0 00-207 

Mean = 

0-0379 

0-0384 
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B. Attion of NUric Acid on the Garbinol of Brilliant-green. 

If a dilute solution of brilliant-green is treated with alkali, the 
colour disappears and a solution of the carhinol, 

CoH5-C(CsH,-NEg2-OH, 

is formed. On adding excess of acid to this, three reactions take 
place- (1) the formation of 'dye-salt ; ('2) that of the acid salt; 
(3) the dissociation of the latter into the dye-salt and acid. The 
initial concentration A of the carhinol is known, and that of the dye- 
salt at any time t is given by the value of x. . , 

If y is the concentration of the acid .salt at this time, then that of 
■ the carhinol in A-x-y. If the formation of the dye-salt from the 
carhinol is assumed to be iinimolecular, and its velocity constant is 
M (which is presumably a function of the acid present, but remains 
constant in each experiment), then the rate of formation of dye-salt m 

reaction (1) is M{A -x-y), whilst its rate of disappearance ^ in re- 

actions (2) and (3) we can calculate from the last series of measure- 
ments ; thus the complete differential equation is 


where 


dy 

~dt 


= 


On integrating this under the condition that when ( = 0, .r -ty = 0, 
we obtain, as was shown before. 


Ak, 

k.-i -t k^^ 


A 


k,-Ar 


- >11 


4 

(A-., -f k^8 ) ( A., -t A'lS - M) 


. 1 / 


0 ) 


The solution of this equation by the method of trial, as adopted m 
. our previous work, is extremely laborious. The calculation is ve.y 
tmuch simplified by the use of a gr.iphical method,* which we owe to 

* If we substitute 

1 ■ ■ 


jrlrf ^ « 


I 


P-!h-. 


' and 

in the above equation, wo get 
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\li' H. Gr. J. Moseley, of Trinity College, to whom our best thanks 

are due. 

Xho carbinol solution was prepared as before by adding a slight 
excess of sodium hydroxide to the dye-aalt, a correction in the value of s 
for this excess being made. The solution was iV/50,000, and in each 
experiment 25 c.c. were taken and made up to 50 c.c., the solution in 
the tube being thus iVyiOOjOOO. The carbinol solution, was always 
prepared on the day on which it was used. 

The values of ko and are calculated from the equation 
= 0 - 0384 . 

The results obtained are summarised in the following table. 



Brilliani-green 

Carhind and Nitric Acid. 


Expt. 

Acid 

in c.c. =s. 

No. of 
readings. 

jr. 

DifT. 

Msl 


11-98 

18 

0-0150 

0-001-2 

0-0785 

11-93 

18 

0-0150 

0-0010 

0-0785 

. f ft. 

9'9C 

13 

00181 

o-oou 

0-0835 

ni>. 

9-96 

14 

0-0182 

0-0011 

0-0842 

.A fl- 

7-96 

16 

0-0205 

0-0015 

0-0817 


7-96 

15 

0-0206 

0 0016 

0-0821 

.. (n. 

.'i-SQ 

13 

0-0-2'i5 

0 0020 

0-0864 

'Mi. 

5 '39 

12 

0-0254 

0-0025 

0-0829 





Mean = 

0-OS23 


As in the case of hydrochloric acid, the velocity constant is inversely 
proportional to the square of the cube root of the concentration of the 
acid. 

II. Jfalacfiite-green. 

A corresponding series of experiments was carried out to determine 
the value of these velocity constants for tiie homologous malachite- 
green, the salt of tetrauiethyldiaininoti iphonyicarbino). The substance 
was purified in the same way as the ethyl compound, and the method 

The values iif y Avhudi satisfy this cquati-m are given as the oo-onlinates of thtf 
points of intersection of the curve 

1 

. _ 

'vith the line r = P~v^ (I) 

' V 

The curve (3) may be drawn once for all. T'* each observation of t and z 
cone.spoiid particular values of P and Q, which ate to be calculated from the above 
^uation ; and iisiug these valncs, the line corresponding tt) the observation is 
drawn, In general, the line cuts the curve in two {Hiiiiis. one of which gives a 
spurious root corresponding to A*., + the other giving the pixiper root for the 

'Observation in question. The value of M is then found by substitution in equa- 
tion (2). 
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of working was identical. The oxalate has the composition expressed 
by the formula 2Cj3HjjN2,3C2H20^, and the stock solution, i^/looo 
with respect to the cation of the dye, contained 0'463 gram per litre, 

A. Malachite^green and Alkali. 

The alkali used was O'OlSbA-sodium hydroxide, and the tempera- 
ture, as in all cases, was 21‘2°. The velocity constants are calculated 

on the unimolecular formula /ir=ilog'^^, using decimal logarithms. 

t X 

In this case the calculation can be begun at any point, tho value of 
X when being used as ^ ; and hence the earliest stage of the 
reaction, which shows the usual irregularities, can be excluded. Jn 
expts, 12 — 18, 10 c.c. of A/20, 000-dye solution were used, and the 
initial value of the colour was about 10 cm. In expt. 19, to enable 
a sufficient number of readings to be taken in spite of the great velocity 
of the change, 15 c.c. of dye were used, and the initial colour Tvas 
therefore about 15 cm. 


Suviviarij : n = c.c. alkali added. 


Expt. 


No. oC 
readings. 

K. 

DifT. 

K'ln. 

12 

0-82 

20 

0 0102 

0-0007 

O-Ol-il 

13 

1-22 

10 

oouo 

0-0005 

0-0120 

U 

1-17 

19 

0-0179 

0-0007 

0-01-22 

15 

1-70 

1-2 

0 0200 

0-0007 

0-01-21 

16 

1-95 

14 

0-0227 

o-ooos 

0-0116 

17 

2-49 

7 

0-0297 

0-0013 

0-0110 

18 

2 54 

6 

0 0295 

0 0006 

0-0116 

19 

3*10 

15 

0 0362 

0-0010 

0-0117 





Mean 

== 0-0121 


It is evident, therefore, that, as with brilliant-green, the reaction is 
unimolecular, and the constant approximately proportional to the 
amount of alkali present; or, in other words, the rate of formation of 
carbinol is proportional to the product of the concentrations of 
the cation of the dye and hydroxyl. 

11. Malachite-green and ifydrochloric Acid, 

The acid used wa.s O'OISGA'. 

The value of r was taken as ll'O, the mean of eight results (limits 
10'92—11'16) being 11-02. 
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SurnTnary. 



Acid in 

No. of 





M- 

Ex-pt. 

c.c. ~s. 

readings. 

(decimal). 

Diff. 

(natural). 

(natural). 

20 

20‘00 

16 

0*0155 

0-0005 

0*0127 

0*00115 

0*0344 

21 

17*99 

17 

0‘0U9 

0-0004 

0-0130 

0*00118 

0*0341 

n 

‘23 

16*02 

18 

U‘0144 

0-0004 

0*0135 

0*00123 

0*0:340 

14*00 

18 

0-01 30 

0-000.5 

00132 

0*00120 

0*0318 

24 

25 

12*46 

13 

0*0125 

0 0005 

0*0135 

0*00123 

0*0313 

12*00 

18 

0-0123 

0*0005 

0*0135 

0 00123 

0-0310 

20 

10*05 

19 

0*0119 

0*0006 

0*0143 

0*00130 

0-0309 

27 

8*09 

12 

0*0127 

0*0007 

0*0169 

0*00153 

■ 0*0338 

2H 

603 

15 

0-0117 

0-0008 

00174 

0*00158 

0 0317 

29 

4*03 

11 

0*0147 

0-0007 

0*0248 

0*00225 

Mean = 

[0*0394] 

0*0326 


C. Malacliite-green Carbinot and Hydrochloric Acid. 

The carbinol was prepared in the same way as before, and the same 
method of calculation adopted, using the value = 0’0326. 


Sumnuiry, 


K5:pt. 

Acid in 
C.C. =s. 

No. of 
readings. 


Diff. 


30 

14*13 

11 

0*0161 

0*0011 

0*094 

:31 

12*96 

15 

0 0182 

0*0005 

O-IOD 

32 

1201 

20 

0*0187 

0*0010 

0*098 

33 

1006 

16 

0*0201 

0*0016 

0 094 

34 

907 

18 


0 0011 

0*095 

35 

8*18 

15 

0*0228 

0*0017 

0*092 

36 

7*05 

20 

0 0241 

0 0015 

0*089 

37 

4 * 0:3 

16 

0 03*28 

0-0021 

[0*083] 





Mean 

= 0*095 


D. Malachiie-grcen and Xitric Acid. 
Acid, 0 0212-norraal. 


The value of the equilibrium constant r 


* - s was taken 
A - >• 


as 8‘90, 


the mean of thirteen results (8'69 — 9‘16) being 8-02. 


Sumuiary . 



Acid ill 

No. of 



1. 



Expl. 

c.r-. —fs. 

reading-^. 

(ilecimal). 

Diff 

(n:\tur.-il). 

(natni’al). 

i-jS. 


11*95 

9 

0 01. ‘31 

n-0005 

0 01-29 

0 

0 

0 

0-0295 


n-9.'. 

ItJ 

0*0i:il 

0*Ol‘0! 

0 01-29 

n 00 145 

0-0295 

qg 1 <’• 

10-40 

9 

0*0118 

O’ooor. 

0-0125 

0-00141 

0-0274 

1 5. 

10-40 

1:3 

0-0117 

0-000*4 

0-1)124 

0-00139 

0*0271 

40 

S'OO 

9 

0-0115 

0*0110.5 

0-0140 

0-00157 

0*0279 

41 

6-21 

9 

0*011.5 

0-O0i»5 

O'uirid 

0-00175 

0 02S7 

42-' 

6-05 

9 

00119 

0-0005 

0 -01 6:3 

0-00183 

0*0297 

\ l . 

6*05 

10 

001 21 

0*0007 

0 0166 

0 001 S7 

0*0303 

4-3 {''■ 

3-99 

12 

0*0119 

U-0005 

0-0189 

0-0021:3 

0*0300 


;5-99 

11 

0*0117 

0 0009 

0-0186 

0-00209 

Mean — 

0*0295 

0*0289 
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E, Malachite-green Carbinol and Nitric Acid. 




Acid in 

No. of 




Expt. 

C.C. =«. 

readings. • 

U. 

Diff. 

Afsl. 

44 -j 

(a. 

16*00 

12 

0*0134 

0*0005 

0*0851 

lb. 

16*00 

10 

0*0136 

0*0006 

0*0864 

45-| 

fa. 

11*80 

12 

0*0162 

0*0007 

0*0840 

ik 

11*80 

12 

0*0165 

0*0014 

0 0855 

46 


9*91 

16 

0*0179 

0*0010 

0*0826 

47] 

(a. 

7*83 

14 

0*0*205 

0*0014 

0*0808 

lb. 

7*83 

12 

0 0208 

0*0008 

0*0820 

48] 

(a. 

.5 51 

14 

0*0271 

0*0014 

0*0846 

lb. 

.5*r)l 

14 

0*0275 

0 0013 

0-0858 

49] 

'a. 

4-00 

12 

0*0310 

0*0020 

0*0781 

lb. 

4*00 

12 

0*0316 

0*0011 

0*0796 

60 ] 

'a. 

0*97 

15 

0*103.5 

0 0055 

ro-ioul 


0*97 

If. 

0*1030 

0*0070 

Mean 

Lo-ioooJ 
= 0*0880 


III. Comparison of Umilis. 


In order to compare the various constants obtained, they must be 
referred to the common standard of a normal acid or alkaline 
solution.. 

(1) Reaction with alkali. — If N is the normality of the alkali 

lued, the mean value of ~ gives the value of the constant K for a solu- 
n 


tion containing 1 c.c. of this alkali in 50. Hence the velocity (^,j) 
in a normal solution of alkali is - x 1^^. With regard to the calcula- 

n iV 

tion of this constant in our previous paper, we regret that it contains 
two numerical errors. The strength both of the sodium hydroxide 
and of the hydrochloric acid there used are stated to be greater than 
they really were. The former was actually 0*024 IW, and the latter 
0'02033^. Also, in calculating A* from onr results for comparison 
with those of Hantzsch and Osswald, the value used was in decimal 
instead of natural logarithms. The correct value is obtained thus: 
K 

The mean value of - for brilliant-green is in decimal logarithmsO’0196, 
n 

and in natural logarithms, 0*0453, Hence for normal alkali it is 
50 

0'0453 X — ^ =94*2. As we have shown iloc. dt.), the velocity 

00-241 ^ ' 

deduced from Hantzsch and Osswald’s experiments (Ber., 1900, 33, 
278) by Gerlinger {ibid., 11)04, 37, 3958) when corrected to 21*2° in 
accordance with their determination of the temperature-coefficient in 
similar cases, is 42*3. Our result is therefore more than twice as 
great. Now these calculations are based on the assumption that the 
true dye-base (the coloured quaternary hydroxide) can be regarded as 
fully ionised at all the dilutions examined, and hence the concentra- 
tion of the ions can be taken as equal to that of the dye as a whole. 
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po, the change of the dye-base into the carbinol in ITantzsch and 
0 <;s^ald’s experiments ia bimolecular, whilst in our case, where the 
concentration of hydroxyl does not alter, it ia unimolecular, the con- 
stant being proportional to tbe amount of alkali used. But it is 
quite possible that whilst this assumption holds in our experiments 
(where 100,000 or more), it is no longer true at the greater con- 
centrations (beginning at r=256) investigated by Hantzsch and 
Osswald. If the difference in the two determinations is due to this 
cause, then since the velocity deduced from the conductivity measure- 
meuts is 44'9 per cent, of that calculated from our results, it follows 
that at K=256 the concentration of the cation of the dye (or of 
hydroxyl) is ,y0'449 = 0‘670 of that of the dye as a whole ; tbatis,that 
the dye-base is only 67 per cent, dissociated. Nor does this result 
seem improbable if we consider that this is a higher degree of dissocia- 
tion than was Found at the same dilution by Bredig {Ztitsch. physikal. 
Chm-i 1894, 13, 290) for any secondary or tertiary amine, A base 
which is 67 per cent, ionised at K = 256 has a constant i = 0'00531, 
whilst for diethylamine (tbe strongest of Bredighs secondary bases) 
,^*0 00126, and for triethylamine (tbe strongest tertiary basc)^;« 
0'0n064. 

\\'e may therefore conclude th.it the discrepancy between Hantzsch 
and Osswald’s results and ours i.s due to tbe dye-base not being wholly 
ionised at the greater concentration.* If this is so, tbo bimolecular 
formula applied by*(iei*linger to tlioir nnmber.s cannot strictly hold ; 
and this may account for the large and une.xplained corrections which 
he was compelled to make in the conductivity measurements in order 
to bring them under this formula. 

If this value of the di.ssociation constant of the dye-base is correct, 
it is not completely ionised even .nt the dilutions which we have used, 
and hence our results should show a falling off of Kjn with increase of 
n. The tables given for brilliant-grecn in our previous paper, and for 
malachite-green in this paper, indicate th.-it .‘^uch a falling off does 
occur, although it i.s scarcely beyond the limits of experimental error, 
and is much less than that calculated on tbe basis of ft = 0*00531. 
This may be taken as a proof that the value of ft derived from the 
comparison with Hantzsch and Osswald's results is too small, and that 
the dye-baso is really more eomplet-ely ioiii.'^ed than wo have supposed. 
In view of the various assumptions and approximations which the 
comparison necessitated, it is very probable that this is tlie case. 

(21 Keaction of the dye-salt and carbinol with acid. — For the 
equilibrium constant r wo h.ave : 

;i: . s 

r = , 

A - X 

An analogous instance, of a much weaker base, is described in the following paper. 
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where s is the number of ac. of acid of normality iV in 50 c.c- of the 
solution. The actual normality of the acid is thus sY/SO, and the 
value of r must be multiplied by iF/50 to give the normal constant 

The constants k-^ and i&j of the reversible formation of the acid salt 
from the dye-salt are given hy 

= k.s + klA - x). 
dt ^ ’ 

Hence the value of kt, for any particular strength of acid is unaltered. 
But the expression which was found to be independent of the acid 
must be referred to a normal acid, and therefore becomes 



while Ajn is obtained by dividing by r„. 

In the same way the carbinol constant M is itself independent of 
the units in which the acid is measured ; but the constant expression 
becomes 

j/;. = X g)l 

The normal values of the constants so determined are given in the 
following table. Those obtained for the uusubstituted diamino- 
triphenylcarbiuol in the work described in the following paper are 
added for the sake of comparison. 


Biilliant-grcen Malachitc-grcen Diambi'itii- 
(tctracthyl-). (tetraincthyl-). phcnylcarbini-*!. 


Alkali 

K„ 

94 :> 

87-3 

_ 

Acid 

r„ HC'l 

0-00390 

0-00409 

0-0080 


HNO 3 

0-004S3 

0-00377 

— 


HCl 

O0C.-244 

0 00234 

0-00355 


k.,„ HNO 3 

0-002S8 

0 002 17 

— 


K, H<-1 

O-C-26 

0-572 

4-44 


k,„ HXO, 

0-59<) 

0-570 

— 


Mn HCl 

0-000428 

0 000480 

0-00157 


HNO 3 

0-000404 

0-000474 

— 

This comparison shows ■ 

bliat neither 

the replacement 

of the four 


^ ethyl by methyl groups, nor the substitution of nitric for hydro- 
chloric acid, makes any considerable difference in the constants. The 
first of these re-'iilts was to be expected ; but the second, the fact that 
the values with nitric and hydrochloric acids in no case differ by as 
much as 25 per cent., is certainly remarkable. 

Dacukny L.^cokatory, 

Maodalks College, 

Oxford. 
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XClX . — The Rate of Reaction of the Triphenylmethane 
Dyes with Acid and Alkali, Part III. Diamino- 
t riphenylcarhinol. 

By Nevil Vincent Sidqwick and Albert CfiERBaRv David Rivett. 

XfiE rates of change of diaminotriphenylcarbinol and its salts in 
presence of acid and alkali were investigated by the method described 
in the preceding paper. 

The substance was prepared according to the directions given by 
Baeyer and Villiger {Ber., lOO-t, 37, 28G0). We are indebted to 
!Mr. D. LI. Hamrnick, Demy of Magdalen College, for kindly carrying 
out this preparation. The dye was purified by repeated recrystallisa- 
tion, first as the methyl ether, and then as the hydrochloride, the salt 
which was actually employed. 

Of this salt a V/500 solution was prepared by dissolving 0-308 gram 
in 500 c.c. of water. The working solution (V/L2,500) was prepared 
by diluting 10 c.c. of the first solution to 250, and of this, 5 c.c.* were 
taken for each experiment and made up in the tube of the tintometer 
to 50 C.C., so that the actual concentratioD of the dyo in each case 
was V/125,000. 

Ihe salts of diaminotriphenylcarbinol are reddish-purple in strong 
solution, and pale pink at the highest dilutions employed. They 
are rather less deeply-coloured than those of brilliant-green and 
malachite-green. As regards the ease of inca.surement, there is no 
doubt that this pink dye is a greater strain on the observer than 
the greens. The accuracy of the measurements is, on the whole, 
nearly, if not quite, as great, but the liability to occasional large 
errors, which may always occur with this method, but which can 
be eliminated by a repetition of the measurements, or by comparison 
with other results, is greater with a pink than with a green solution. 

The investigation may be divivled, ;is befoi-e, into three parts : 

(1) Action of alkali on the dye-salt. 

(2) Action of acid on the dye-salt. 

(3) Action of acid on the carbinol. 

I . — Action of Alkali on the Dye-salt. 

In the case of this dyo, the rate of formation of the carbinol is 
80 great that its measurement is attended with some ditiaculty. It 
'Pas found necessary to u.se an alkali solution not stronger than 
'^^/500, in spite of the errors which this high dilution must cause, 
especially through the absorption of traces of carbon dioxide, and to 
In certain cases, twice this quantity of the working solution was ^?ed. 
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make the observations as quickly as possible. If the adjustixir^nts 
of the tintometer to equality of tint are made by one observer, ^hilo 
the heights of the liquid are read and recorded by the other, it, 
possible with practice to take at least two readings a minute.* Tbe 
range of observation can also be extended by taking twice the usual 
quantity (10 c.c.) of the working solution, and in some experiments 
this was done. The initial readings are always less trustworthy, 
and the reaction being unimolecular, the calculation can be begun 
at any point in the series. When the larger quantity of dye 
is used, these initial stages take place outside the range of the 
tintometer. 

The alkali used was 0*00198iV-barium hydroxide. The temperature 
was, in all cases, 21 •2'^. The times were read to the nearest 5 seconds. 

The velocity constant K is calculated according to the unimolecular 
equation 


A being' the concentration (height of the balancing column in the 
tintometer) of the dye-base at time 0, and x the concentration at 
time t. 

The actual depth of colour at the moment of adding the alkali was 
about 10 cm. where 5 c.c. were used, and about 20 cm. where 10 c,c. 
were used. 


Sximmary 



Alkali 

No. of 




Expt. 

iu c.c. 

'rvadnigs. 

A'(oh.^.). 

Dim* 

i:(calc.).t 

1 

0-72 

13 

0*093 

0*003 



2 

0-88 

10 

0*006 

0*006 

.... 

3 

1*67 

11 

0*0.89 

0*005 



4 

• 1*79 

S 

0*101 

0*013 



.5 

2' 13 

10 

0*107 

0*007 


B 

311 

6 

0*116 

0*000 

_ 

7 

3*70 

7 

U*1U 

0*008 

0-102 

8 

3-90 

10 

0*125 

0*009 

0*106 

9 

3'9S 

ij 

0*1*23 

0*006 

0*107 

10 

6-10 

9 

0 143 

0 003 

0*113 

U 

7-94 

12 

0*165 

0 015 

0*167 

12 

9'83 

9 

0*lSi 

0*011 

0*187 

13 

11-68 

7 

0-211 

0*015 

0*201 

14 

15-02 

6 

0*239 

0*011 

0*227 

This column gives tin 

iDiiximuin 

depai tuie of .any 

nbscrvcd value of K from the 


' t The baais of this calculatitm U giffcn later. 


In the case of brilliant-green and malachite-green, it was found 
that the reaction was unimolecular for any given quantity of alkali, 
and that the constant go obtained was approximately proportional to 
* In most of the experiments, the wliolc change took less than five minutes. 
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the amount of alkali taken, that is, that the rate of formation of the 
carbinol was proportional to the product of the concentrations of the 
cation of the dye-base (as this might be assumed to be practically 
entirely dissociated) and the hydroxyl ion. Since the concentration of 
the undissociated dye-base must, by Ostwald’s law, be proportional to 
this same product, these results are to be expected if the carbinol 
is formed either from these two ions or from the undissoMated 
dye-base, or from both. 

In the present case, whilst the unimolecular formula gives concordant 
results in each experiment, it will be seen that the constant increases 
Eiuch more slowly than the alkali, an increase in the latter from 
0'9 c.c. to 15 c.c. raising the constant less than two and a-half times. 
How this unsubstibuted dye is a much weaker base than its tetra-alkyl 
derivatives, for its hydrochloride is considerably hydrolysed in dilute 
solution, as will be shown later. NVe are therefore not justified in 
assuming that it is wholly dissociated. Let be its dissociation 
constant, A tlio total concentration of the base, x the fraction ionised, 
and a the concentration of the alkali. Then by Ostwald's law 

L _ L<:„t}on X Ci)]\ 

/. 

^uudiss. base 


therefore 

therefore 


A . X . a 

i,(l - ./:) = .-c , rt ; 

k. 


* = 


+ it 


It the carbiuol is formed from the ions of the base, its rate of 
proJuction will be 


M 


= I, X Cc:,li„„ X , 


— k ., . A . x . a 
k 




k'l w 


If it is formed from the undissociatod base, tlie rate is 

iJii 


•it 


— X C liiiili.'S. Uisc 


(')■ 


(3). 


-k,. .A . . . 

ki + n 

Id any one experiment a is constant, and both (1) and (2) reduct 
to the form A x const. Hence the reaction in these circumstancei 
should bo unimolecular, as it was found to be, the observed constant K 

since it is obtained by integrating tho equation = -1, being ii 

dt 
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the 


1 ^1 

first case equal 


or ki . ^2 


k^ + a 


and in the second 


to kc 


' k^ + a 


As is a consUnt, we have in either case 


A'= - — X const. 

ms obvious that if is very large, so that a may be neglected ia 


comparison with it, this expression reduces to x const. 


that 


18, 


,.hen the base is very strong (as in brilhant-green), ^ w.ll be p opor- 
tional to «, as was there found to be approximately case^ If J „ 
not very large, the increase of K will be less than that of a, and for 
any given value of k, this increase can be calculated. In the present 
case, the value of which gives the closest agreement with e.xpen. 
ment is 0-0004, which is nearly twenty times he » appareot 

rissociation constant of ammonia (0-000023) and ^ ^“^rat (O^O 
of methylamine (0-0005), while it is about a twelfth of that (0 Oodl) 
deduced for the tetraethyl compound (brilliant-green) m the preceding 
piper The numbers given in the sixth column of the summary are 
cTulated on this assumption, taking k, as 0-38. It w.l be seen that 
they agree very fairly with observation when more than 3 5 ex. 
o7Lkali are used, that is, when the alkali is more than .V/7000. 
Whiriess alkali is used, the calculated values are much lower than 
the observed; for example, for 2-13 c.c., 0-066 instead of 01 07. and tor 
0-70 c 0 0-025 instead of 0-098. At such dilutions there are obviorn, 
iWWies of error but there would also seem to be some new 

L“c\t concerned, perhaps connected with the hydration or iomsaton 

of the second amino-group, which we are unable to take into account. 
The question whether the carbinol is formed from the ions or fro 

„ Ih. porllor.- 11 w -k-" “’f JSs 

Ctant of the dye-base of brill, ant-green is at least 0 00531^ 9t^is 

probably considerably greater, but this value y ^ 

the purpose of the calculation), and that ^ jq is 

a solution of this dye containing 1 o.c. 

0-0196. If the reaction is due to the ions, then since 

= k., . « . 

«, -t« 

therefore 0-0196 = 4, x 0 000481 x 0-917 ; 

therefore ^‘2 = 44 5 

referred to a normal alkali solution. 
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If the reaction is due to the undissociated part, we have 


X 


a 


therefore 0'0196 — x 0'083 ; 

therefore ^^ 3 = 0'236. 

In Uie cage of the diamino-compound we have seen that if it is the 
iindissociated part which reacts, If it is the ions, then 


since 

143 with 610 c.c. alkali, 

therefore 0-143 = x 0-000242 x 0-0004 0-00064-2 ; 
therefore ^3 = 948-0. 

Hence, if the carbinol is produced from the undissociated part of 
the base, the reaction velocity of the unsubstituted dye is 
0 38 T 0-236 -1 6 times as great as that of the tetraethyl derivative, 
whereas if it is formed from the ions it is 948^44-5 = 21-3 times 
as great. Now we have shown (see table at the end of the preceding 
paper) that the absence of the alkyl groups increases the velocity with 
which the dye reacts with acids, but on the average not more than 
3 to 4 times. It is therefore unlikely that the velocity constant 
of the carbinol formation should be increased more than twenty- 
fold, and we may thus conclude that it is the undissociated part 
which undergoes the change into the carbinol, and not the ions. The 
same conclusion Is indicated by the work of Dimroth {Annahn, 1904, 
335, 1) on the triazoles, and that of Walker and Kay (Trans., 1897, 
71, 489) on the conversion of aminoihuni cyanatc into carbamide; in 
both cases it was found that the change was much more rapid in 
alcohol (where the dissociation must be less) than in water. 


11 . — Action of Acid on Ike DijC'SciU. 

In the case of brilliant-green ami malachite-green, any addition 
of acid, however small, to the solution of the dye-salt causes a 
diminution of colour, owing to the formation of the acid salt. But 
■^ith the unsubstituted dye a very small addition of acid causes 
aQ increase of colour, whilst a further addition makes the colour 
less again. These changes are not instantaneous, but are complete in 
a few hours. The maximum colour is pro'Uiced by adding about 
617 c.c. of 0-0186A'-hydrochlorio acid to 50 c.c. *of *VT25,000 solu- 
tion of the dye-salt, that is, when the acid is about A'T5,800. This 
change is obviously due to the aalt. in this case being hydrolysed, and 
should expect this dyo to bo a weaker base than its tctra-alkyl 
eiivati\es, the free base thus liberated will change over to a great 
extent into tlie colourless carbinol, which remains iii solution, and 
XOV, 
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hence the colour will diminish. The addition of a small quantity 
of acid will diminish Uie hydrolysis, and therefore increase the colour 
while a larger addition will cause the colour to decrease again, owing 
to the formation of the acid salt in the usual manner. 

In order to determine the amount of this increase of colour, four 
tubes were filled with 50 c.c. of the Nl\25,000 dye solution, and to 
two of them was added 017 c.c. of the acid. The tubes were kept for 
some hours at 21°, and then measured. The colour of the tubes 
to which no acid had been added was 10 39 and 10'21 cm. ; mean 10'30. 
That of the other two was 1399 and 13‘80 cm.: mean 13*90. Thus 
the mean value of the maximum increase of colour is 35 per cent. 

The solution to which this excess of acid has been added is still to 
some extent hydrolysed, whilst at the same time it roust contain 
a certain amount of tho acid salt. It can be shown that the amount 
of hydrolysis remainiixg is small. We may assume that the salt obeys 
the law of hydrolysis for the salt of a .strong acid and a weak base, 
that is : 


where II is the hydrolytic constant. The above measurements show 
that at a dilution of V~ 1 25,000 about a third of the salt is hydrolysed. 
Hence 


/I I \ 

Is r*" 317 


31 


.= //, 01- // = 


1 

6K' 


The amount of acid added gives a strength of i\7 15,800. If x 
is the degree of hydrolysis after this addition, the conceutratioa of 
the free base is x-V, whilst that of the salt, since x is sniall, may 
be taken as 1 / V. Therefore : 


( -V 

Vi 5,800 



1 

v 


1 

or’ 


or X=::0 021, 


that is, the remaining hydrolysis is about 2 per cent., and is almost 
within the limits of experiiuentiii error. 

We have still to determine tho amount of acid salt present in 
the liquid. As will be shown later, the equilibrium between dye-salt 
and acid salt in the presence of excess of acid is given (as in the previous 
cases) by the expression 


X constant ; 

bacid -salt 

and in the case of this dye, if the concentration of the acid is 
expressed in terms of the number of c.c. of the acid in 50 c.c. of 
the solution, the value of the constant is 2*15. Hence if .^l is tlio 
colour of tho solution v.hen the whole is in the form of dye-salt, and 
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its colour after 0'17 c.c. of acid has been added, then A' -x corre- 
sponds with the amount of acid salt present, and we have 

-^x017 = 2-15 

A ~x 

A' = l-0Qx. 

This enables us to determine the degree of hydrolysis more accu- 
rately. The mean value of the colour of the acidified solution was 
found to be 1J3‘90 cm. Had no acid salt been formed, it would have 
been 13'90 x 1'09 — 15'2. This must bo increased by 2*1 per cent, for 
the residual hydrolysis, giving 15-5 cm. The mean value in the 
absence of acid was 10*3 cm. Hence the fraction hydrolysed is 
(15‘0 ■' 10'3)4- 15‘5 =^0’335. From this we can calculate the strength 
of the base by means of Arrhenius’ equation (compare Walker, 
Zeiisch. physikd. Gkeni., 1900, 32, 138): 

- ^ 

(l-x)K "jfc"’ 

where x is the hydrolysed fraction of the .salt, JC-u, the dissociation 
constant of water (about 1 xl0“' at 2P), and k that of the base. 
This gives i = 7'5 x 10~®. 

The value obtained for the dissociation constant of the dye-base 
from the alkali experiments was 4x10'^: about 50,000 times as 
large. Bat it is clear that the hydrolysis of the s;\U solution depends, 
not on the strength of the dye-base, but on that of the system (dye-' 
base carbinol) at equilibrium. When the solution is allowed to 
stand, as in the measurement of hydrolysis, the dye-base ■which is at 
first liberated must change over into the carbinol, and this will cause 
further hydrolysis, whilst the determination of tlie strength of the 
dye-base from its rate of change in presence of alkali indicates the 
basicity of this form, itself. AVo have, in fact, here a real case of the 
“abnormal hydrolysis" of a pseu<lo-base, and the objections which 
Kauffmann {Zeiisch, pJn/sikal. Chem.., 1904, 47, 618) has brought 
against this phenomenon in general do not apply to this case, since 
they were based on the assumption that equilibrium was attained. 
The calculation of the proportions at equilibrium of the dye-base and 
the carbinol is rendered ditficult, if not impossible, by the fact that the 
latter is itself a base (altiioiigh weaker than the dye-Uase), aud hence 
will combine with some of the hydrochloric acid. 

For the calculation of the velocity experiments with acid, it is 
necessary to know the initial value of the colour when the substance 
is present wholly as dye s-aU. In ordor to eliminate hydrolysis, the 
working solution (Ayi2,5O0) was made up with 34 c.c. of 0‘01S6iV-acid 
to the litre. For each esjierimenl, ;> c.c. of this solution (containing 
^17 c.c. of acid) were placed in the tintomet.er tube, and so much 
'vater added as with the acid to be used would make up oO c.c. The 

3 -x 2 
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tube was allowed to stand several hours at 21° to equilibrium 

and its colour read. From the observed value (j 4), the corrected value 
(d.'), allowing for the amount of acid salt present, can be obtained by 
means of the formula given above. The correction varies slightly 
according to the volume of the liquid, as this affects the strength of 
the acid. 

The quantity of acid required to make up the 50 c.c. was then 
added from a burette, and a series of readings taken at kno\?n 
intervals of time. 

The amount of acid salt formed at equilibrium was deterruined by 
measuring the colour after tlie solution had remained at 21° for at least 
five hours, and in many cases overnight. If A' is the corrected initial 
value, and x the final reading, the constant r is calculated from the 
equation : 


The mean value obtained for r from twenty-one experiments, in 
which the acid varied from 1*22 c.c. to lO’lO c.c., and the extreme 
limits of r were 2'06 and 2*24, w.os 2' 15. 

This constant represents the ratio of the velocities and k,) iu the 
reversible reaction : 

dyc salt + HCl — acid salt, 

when X C'vl.l ^ = ^ C'ai;iasalf 

The fact that at the beginning of the experiment the solution cun* 
tain.s a sm.all quantity of acid salt introduces a slight moclilicatioa 
into the integration, which takes the form 


('■ + «)('■ + »)) 


r.A 


— *+■ 


where is the amount of acid (0*17 c.c.) present in the solution to 
begin with, and s the total quantity present when the reaction :ita,rt5, 
The results of the velocity experiments are summarised in the following 


table ; 

Aoi'l in 

Xo, of 

S‘fi7?tfnary. 

1.. 

/jj 


Expt. 

C.i . “ 

rt-aliTigs. 


Dill'. 

iiatunii). 

(iiHtural). 

Jkjsi. 

15 

9-69 

17 

0-140 

O'OO? 

O’OSSS 

0-0272 

OOS47 

16 

9-04 

2u 

o-iao 

0 Ofj? 

0-0615 

0*0286 

0-OS60 

17 

8 -JO 

10 

0-13.5 

0 0 10 

0 0615 

0-0300 

0-U859 

18 

7-46 

18 

U-l3i> 

O-0U8 

0 0701 

0-03*26 

O-OS90 

19 

7-29 

19 

<>•132 

0-006 

0 069-2 

0*03*22 

. 0-0S69 

20 

5'0»> 

17 

0-115 

«i -007 

0-0791 

0*0368^- 

0-08JS 

21 

2-80 

14 

u-lll 

0 01 1 

0 1099 

0*0511 

0 

22 

2-80 

is 

<V105 

0-004 

0-1051 

0-0489 

u-osis 

23 

2-30 

VJ 

0-115 

O-006 

01281 

0-0596 

0 0504 

21 

i-si 

15 

0-106 

O'OOn 

0 -13-24 

0'0616 

0-Qft't6 

25 

1 56 

u 

0109 

0-007 

01 156 

O-0G77 

Mean = 
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It will be seen that the value of ^jS^, and hence also that of 
remain approximately constant. In the case of the tetra-alkyl 
derivatives, brilliant-green and malachite-green, it was found that the 
expression ^2^ Practically independent of s so long as this was 
uot too small. It is probable that both these expressions are 
merely approximation formulae. The fact that in all cases the velocity 
constant diminishes as the acid increases sugge.sts that it is the 
hydrolysed portion of the salt that reacts, but the laws governing the 
hydrolysis in such cases as these are too complicated to be worked out 
until we have more knowledge of the behaviour of the simpler com- 
pounds, and especially of the monoamino derivatives. 

HI . — Action of Hydrochloric Acid on the Carbinol. 

The reactions here are the same as in the case of brilliant-green 
and malachite-green, and the velocity constant M can be calculated 
from the equation given in the preceding paper (p. 892), using the 
values kf.ssO-QSbQ and k., — k^ x 2’15. Mr. Moseley’s graphic method 
(described in the last paper) was employed for solving the equation. 

The carbinol solution was prepared as follows. Five c.c, of the 
working solution (iV7 12,500, with 34 c.c. of acid per litre) were placed 
in the tube and water added. After the tube hud remained for some 
hours at 21*^, the colour A was read, from wliich A' was calculated 
as before. Then a small quantity (about 0’35 c.c.) of A750-barium 
hydro.xide was ruu in, and the >olution left to stand. The alkali 
being in excess, the colour practically vanishes after half an hour, 
and the carbinol solution is ready. The required amount of acid 
was then added, and the readings taken. For the purpose of the 
calculation, the acid used is, of course, corrected for the small excess 
of alkali employed. 

•'luminary. 


Expt. 

Acid in 
c.c. =y. 

Nc. of 
rea<liiigs. 

JA 

DltV. 

MsK 


0-56 

9 

0-4ti0 

0*019 

0-312 

27 

0-66 

11 

0 -S-sO 

OOli 

0-295 

28 

0-91 

11 

0‘367 

0-010 

0-345 

29 

1-18 

13 

0-200 

0-009 

0-324 

■.iO 

1*36 

19 

0'2.^7 

O-009 

0-316 

0 ] 

1-47 

13 

0 '203 

0-008 

0-330 

32 

1 83 

10 

0-207 

0-004 

0-310 

33 

203 

10 

0 1 84 

0 U14 

0-295 

34 

2 -1 2 

11 

0*163 

0*009 

0-294 

35 

2-15 

12 

0163 

0-008 

0-296 

3f> 

2 -Oh 

12 

0*142 

0-006 

0-292 

37 

314 

12 

0*141 

0-010 

0*302 

33 

3-73 

11 

0114 

0 007 

0-274 

3‘* 

40 

4-23 

11 

0107 

0 00.5 

0-280 

i 4-58 

13 

0101 

0-005 

0-279 





Moan 

- 0-303 
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This shows that, as with brilliant-green and malachite-green, the 
the value of is practically independent of ». 

The values of r, *1, k^, and M for normal acid are given at the end cf 
the previous paper, for comparison with those obtained for the ether 
dyes. It will be seen that ij is about seven times, 1-5 times, 
and M three times, as great as with the tetra-alkyl compounds. Tne 
veloc ty of reaction with alkali (formation of the carbinol) is, as 
has already been explained, about 16 times as great it we suppose it 
to be due to the undissociated portion of the dye-base, and twenty-one 
times as great if it is due to the ions. 

Daubent Laboratout, 

Magdalent College, 

OXFOUP. 


Q_ Labile Isomerism Among the Acylsalicykmidt, 

Aoylhy dr oxy amine, and Phenylbeino-rnetoxazine Groups. 

By Arthur Walsh Titheklev and William Longton Hicks. 

The peculiar rearrangement phenomena which have been recorded m 

the acylsalioylamide group by the authors (Trams., 1905 , 87, 1207), 
McConnan and Titherley (Trans., 1906, 89, ■ 1318), and McConnan 
(Trans., 1907, 91, 190) have been shown by McConnan and Titherley 
to be intelligible on the assumption that an intermediate unstable 
cyclic hydroxymetoxazone is produced; and, for example, the 
mechanism of the reversible change of O-benzoylsalicylamide to 
W-benzoylsalieylaniide was explained thus : 

„ ^CO-NH-COPh 

Auwer.s (Bur., 190.5, 38, 3256), however, explained this change by 
free wandering of the acyl group, and later published a further 
criticism {Ber., 1907, 40, 3506) of the cyclic theory of McConnaii 
and Titherley. The object of the present paper is to deal with Auwers 

■ criticism, and to describe the behaviour of phenylbenzometoxazone 
with phosphorus pentachloridc, which has been recently ‘'"'es'-'?*-™. 

It is admitted bv McConnan and Titherley {loo. at.) that er ar ^ 
c'ompound (m. p. 208") mnst bo given the W-benzoyl forrnula as rs. 
urged by Auwers, and they have directly proved this by the fa 
it yields the 0-methyl ether, CH^-O-C.H.-CO-NHBz with diazo- 
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methane. Farther, it must be admitted thjit the so-called 
coiimarazine.s ” of Cebrian {Ber., 1898, 31, 1592), in which a cyclic 
metoxazone structure appeared similar to that under discussion, can 
have no bearing on the problem, since Titherley and Marples (Trans., 
1908, 93, 1933), in repeating Cebrian’s work, have shown that his 
supposed cyclic derivatives possess an open-chain structure. 

Auvvers' theory of acyl wandering is based on his comprehensive 
study of rearrangement phenomena among acylated ortho-amino- 
phenols, hydroxybenzylamines, and related derivatives (5er., 1900, 33, 
.1923; AnwiUn, 1904, 332, 169; Ber., 1904, 37, 2249, 3903, 3915, 
13920). He shown that O-acyl-o-aminophenols, OAc'CgH^'NHg, 
Led O-acyl'O-hydroxybenzylamines, are, in 

general, too unstable to exist, and that when attempts are made to 
prepare them, the iV-acyl isomeridcs usually re.sult. In a few cases, 
however, such 0-acyl derivative.? are capable of existence. Sbderbaum 
and Widman (.5er., 1889, 22, 1665), and Paal and Bodewig {Ber., 
1892, 25, 2961), have shown that 0-acetyl-o-aminobenzyl alcohol, 
Cn3-CO-0*CH./C.,H,*NH^. 

is capable of exi.stence, and this has been fully condrmed by Auwers 
[Ber., 1904, 37, 2249). The 0-acetyl derivative of o-nitro-o-hydroxy- 
pbenylbenzylamine, has also been 

isolated (Paal and Hartel, Ber., 1899, 32, 2057), but the correspond- 
ing compounds with the nitro-group in the meta- and para-positions 
could not be obtained. Sufficient evidence has not yet been ac- 
cumulated to account for the differences in stability of such 0-acyl- 
derivatives, but the following facts are evident. 

(1) The stability of 0-acyl derivatives depends on the nature and 
orientation of substituent groups, and not on the nature of the acyl group. 
With regard to the latter, Auwers showed that heavy groups, like 
benzoyl and palmityl, underwent transport as readily as light groups, 
like acetyl, and that the negative character of the acyl group does not 
exert any sensible influence. 

(2) The mobility of the acyl gro\ip in such 0-acyl derivatives 
is confined to amino-o-hydroxy-derivatives, as was first indicated 
by Eiuhorn and Pfyl [Annalen, 1900, 311, 34), who showed that no'-' 
wandering occurred in the met.a- and pai'a-series of 0-acylamino- 
phenols. 

As in all cases, the i^-acyl isomeride appears to be the most stable. 
Auwers assumes that the nitrogen atom, by its basic nature, exerts an 
attractive influence on the acyl, thus providing the acyl group with a 
tendency to leave the 0-position, and apart from the theory of free 
wandering it is probable that the nitrogen atom has some influence of 
this kind. But Auwers does not appear to have sutficieutly considered 
the possibility of a cyclic mechanism in relation to Ins changes. In 
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his earlier paper {Annal&a^ 1904, 332, 159) it is true he considers the 
possibility of a ring formation in the first change. of this kind noted by 
Bdttcher {Ber., 1883, 16, 629), namely, the fact that o-nitrophenyl 
benzoate, NO^’CgH^’OBz, yields on reduction iV^-benzoyho-ammophenol 
which might be due to the intermediate production 

of the cyclic derivative, ; but be dismisses the 

idea'of a cyclic mechanism, because in the rearrangement observed by 
Hansom (Her., 1900, 33, 199), in which COgEf O'C^H^-NH 
spontaneously changes to OH'C^H^'NH'CO^Et, no such intermediato 
ring is possible. 

Further, in the rearrangement of the O-acetyl derivative of o-hydroxy- 
benzylaniline, OAc*CgH.j‘CHjj*NHPh, xViiwers states {Annalen^ 1904, 
332, 162) that here no intermediate ring is possible. He thus overlooks 
the possibility of a hydroxy-cyclic derivative, OvS in the case of Ransom’s 

compound which by migration of the hydrogen 

atom might giveOIC‘ 0 ,^U 4 *NH*CO.,Et, and in the case of his own com- 

CH./NPh u • u 1 • K*. • 

Q " C(Q[I) CII. ’ similarly might give 

OH-C^H4-CH./NAcPh. 

Such a cyclic mechanism, similar to that which the authors hold is 
involved in the acylsalioylamide rearrangements, would explain why 
the character and weight of the acyl group (which on a theory of 
simple wandering might be expected to exert a very marked influence) 
appear to have little or nothing to do with the changes, It would also 
explain why the changes are confined to the ortho- series, since it is 
only with ovtbo-decivatives that such cyclic systems are possible. If 
simple wandering occurs, it is difficult to see why a para-situated acyl 
group should not migrate, having regard to the close relation of ortho- 
and para-positions in sucli rearrangements as those shown by diazo- 
amino-compounds, symmetrical hydrazines, etc. 

Auwers {Ber.t 1907, 40, 3506) opposes the cyclic theory on the 
ground that seven-membeved rings would be involved in. the re- 
arrangements which ho has observed among o-hydroxyhydrazone 
derivatives, for example : 


pound, CgH 4 <[ 


C6H,< 


ch:n-^hpii 

O-COK 


, ^ch;x-npii-cor 


This objection can scarcely be considered serious, having regard to 
the fact that the cyclic theory would postulate the formation of such 
seven-membered rings only as an unstable and intermediate phase m 
the rearrangement. 
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With regard to the aeylsalicylamides, Auwers in his last paper 
(i'er., 1907, 40, 350,6) adjoaita the possibility of a cyclic mechanism in 
so far as the change from Jf-acyl- to 0-acyl-salicylamide is concerned, 
altliottgh for the reverse change (0-acyl to iV-acyl) he adheres to the 
theory of free wandering, at the same time accounting for the 
existence of (J-acylsalicylamides (in contradistinction to the non- 
existence of 0-acyl derivatives of the amines, by 

assuming that the more weakly basic nitrogen atom in the amide has 
a lower affinity for the acyl group than the nitrogen atom of 
the corresponding amines. No exception can be taken to the latter 
proposition, but the cyclic theory which he puts forward as an 
Lplanation of the change of acyl from N- to 0- involves a loss of 
Ivater for which there is no evidence in the change observed by 
NeConnan and Titherley {Hoc. cit.), thus : 


CsHX 


CO — NH 
OH COPh 


- 11-0 




CO-N 

I I 

O—CPh 


+ Ho.O 






CO-Nih, 

O-COPh'- 


The loss and subsequent assimilation of water he states is due to 
the influence of acids ; and this view of the rearrangement is based on 
the analogy of the change to the following important transformation 
which he has effected with the .V-acctate of o-aminobenzyl alcohol 
OH-CHj-CjHpNIIAc (Utr , 1904, 37, 2i!49). 

When the latter in ethereal solution was treated with hydrogen 
chloride or bromide, a solid, crystalline precipitate was formed 
which proved to be the salt of the ring compound, 

* „ ,NH-C.Me-OH 

this, however, lost water on treatment with bases, forming the 

previously known ring, , “p-methylphenpentoxaaole,” 

which was identified by its picrate, etc. The iinsatnrated ring itself 
IS stable, but its salts in aqueous solution absorb water, yielding the 
salt of the 0-acetyl derivative of o-aminobenzyl alcohol : 




N(HBr);CiIo 
CH, O 






NH„,HBr 

OH.;-OAc- 


The free base is a colourless oil, which gradually changes into its 
isomeride, the A'-acetyl derivative, OH-(;ir„-C,,H*-NHAc. 

t IS on these grounds that Anwers, in the acylsiUicylamide group, 
ssumes in the change 0-acyl — >- .V-acyl a free wandering of theu'cyl, 
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. ^ i,- V, ^Ktninfid The transformation of fV-benzoyl- 

"f T is effected by boiling w.tb p™ 

salicylami ^although improbably) act as a dehydrating 

acetic acid, wh y ( , , . compound, but this view 

agent and so oXr similar changes (for example, that of 

IS rendered Ji O benzoyl-iV-acetylsalicylamide, 

iy-benaoyl. 0 -acetylsahcylam.de into O be y ^ 

this into an isomeride melting at luo r -j- . 

and this in presence of pyndme, o 

Ships! however: L most striking circumstance in f--- ^ 
intermediate existence of a hydroxymetoxazone ring is th 

Mftv o?a relltion biween a metoxazone ring (although unsaturated) 

made to isolate 2-chloro-2-phcDylben20inetoxa7.one, 

without success; but the behaviour of ^ 

“.T...'. .1 pi-pi.™ f m"’.- 

“rssi ;r“F€SiSSB:iSS 

(although at higher tcmperalures) hy Colson \ p-chloioanisole f.on 

eSfft- .m the chluiination ot the aromatic ling, prMuemg 



ACYI£ALIGYLA.MH)E, ETC., GROUPS. 


9ia 


diciilorO'derivative, -which, however, immediately reacts with the 
phosphoryl chloride, yielding a bright yellow, crystalline powder. At 
the same time, a large quantity of the intermediate 4-chloro-deriv- 
ative decomposes, forming benzylidene chloride and phosphorus 
derivatives of salicylonitrile under the induence of the phosphorus 
halide by-products j thus with phosphoryl chloride : 


cci:n 

CHPh 


POCh 
— ^ 


o«ir4< 


CCl:N-CHClPh 

O-POOI^ 




•ON 

O'POCl, 


CHCLPh 


, The yellow, crystalline solid, -which is extremely unstable, was 
kund to vary considerably in composition according to its mode of 
31 -eparation and the proportion of phosphorus pentachloride used. 
Figures were obtained on analysis corresponding with the derivatives, 
)£ dichlorophenylbenzometoxazine, Ci^HgONCIg.POCIo or 
0,Jf.,ONCi„PCI„ 

or mixtures of those, but tlm variation in composition does not 
sensibly a-tfect the properties. With water, the yellow substance 
is instantly decomposed, yielding beuzoylsalicylonitrile. A-Benzoyl- 
salicylamide was expected, thus : 


CcH,< 


cci;n 
0— CClPh 


c(OH):n 

« ‘N) CPl.-OH 


— >- 


„ /CO-NH-COPh 

^'0 

and a small.quantity (from I to 5 jier cent.) is usually produced, 
together frequently with a little salicylonitrile and benzoic acid ; 
but when the yellow solid is dissolved in 98 per cent, sulphuric acid 
it is decomposed with evolution of hydrogen chloride, and gives a 
nearly quantitative yield of ,\'-benzoylsalicyIamide. Since benzoyl- 
salicylonitrile is not converted into the latter by concentrated 
sulphuric acid, this remarkable difference in the behaviour of the 
yellow solid according to the mode of presentjrtion of water appears to 
indicate a tautomeric behaviour of a very curious nature. The unex- 
pected production of benzoylsa.licylonitril6 in the simple water decom- 
position led the authors to examine the behaviour of this substauce 
with phosphorus pentachloride ; they were surprised to find that 
although neither henzonitriie nor phenyl benzoate react under similar 
conditions, henzoylsalieylonitrile re.acts with phosphorus pentachloride 

msole, between 30' and 70" (Autciiiietb, An-h. Phirm.. 1S95, 233, 31); and at 
aO— 170 , in the chlorination of cyclic methylene esters like 

'JH><g>C5Hj-CH(01I)-CHjCl luodnciii.u CCl,;<°>t' 5 H,-CHCl-CH„Cl 
(Barger, Irens., 1908, 93, 2081). 
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at 130°, yielding a bright yellow, crystaUitie solid, the properties of 
which are identical with those of the substance obtained from phenyl- 
benzoraetoxazone. There can be no doubt as to the identity of the 
substance obtained from the two sources, although analyses revealed 
variations in the contents of phosphorvis and chlorine, and indicated 
that whilst the substance obtained from benzoylsalicylonitrile is more 
frequently Cj4H90NCl.„PCl5, that obtained from the metoxazone is 
usually 

Attempts to isolate the dichlorometoxazino, O^^HgOIsrClg, free from 
phosphorus halides have failed, and it is evident that such phosphorus 
halides are an essential part of the structure, and that the yellow 
solid cannot be regarded as a double compound, as was at first sup- 
posed. It is probable that the phosphorus atom is linked to oxygeu 
or nitrogen in the manner indicated in the alternative forinulnj (11) 
and (III), taking tho compound Gj^H^ONCUiPOClg, but the relations 
observed appear to l>e intelligible only by attributing mobility to the 
groups *CCJ.,Ph and ‘POClof thus involving tautomerism, shown iu 
the scheme below, analogovjs to that appearing in the acylsalicyl- 
amide group. The open-chain forms (11) and (111) are reversibly 
related, on this assumption, through the cyclic dichlorophenyi 
metokazine (1). It is impossible at present to say whether the yellow 
solid, Ci 4H30N01„P0C1 j, is a mixture of (H) and (111), or one of 
these in a very labile form : 




CO-NH 
0— CHPh 


C8H4< 


■ON 

O'COEh 


I I'Cb 

Y 


0,',li4<o.CCl,Ph 




CGi;:s-cci2Ph- 

O-POCl, 




(11.) • 


ccr.N' 

O — CClPli ' 
■' (!■) 


+ POOL 


^,'0->'lIC0Pii 


^CCUN-POCI, 

(III.) 

f ' H 


A further study is being made of the chloro-derivatives in this 
group; in the meantime, however, it must be admitted that the 
results, so far, throw no fresh light on tho general problem under 
discussion. 
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Experimental. 


The pheTiylbenzometoxazone used in this investigation was prepared 
by a modified method of that given by Xitherley (Trans., 1907,91, 
1425)> hy which a considerably improved yield was obtained. A, 
mixture of 50 grams of salicylamide and 50 grams of benzaldehyde in 
150 c.c. of absolute ether was treated with 4 c.c. of concentrated 
alcoholic hydrogen chloride and heated to gentle ebullition in a reflux 
apparatus for four hours. The salicylamide, at first largely in 
suspension, gradually dissolved, and in about one and Ta-half hours a 
clear solution resulted, from which phenylbenzometoxazone soon began 
to separate in fine, silky needles. The contents of the flask eventually 
became nearly’solid, and, after cooling, the mass of crystals was collected 
and washed wdth a little ether. In order to remove traces of salicyl- 
amide which were present, the crystals were digested for half an hour 
with cold dihit-e sodium hydroxide. The insoluble phenylbenzometox- 
azone was finally once recryslallised from boiling alcohol, and thus 
obtained perfoctly pure (m. p. 169°). The ethereal filtrate in the 
above treatment contained lai-ge quantities of unaltered salicylamide 
and benzaldehyde, together with about 5-grauis of phenylbenzometox- 
azono, which was recovered by evaporation. The total yield obtained 
was 60 grams, the theoretical quantity being 81 grains. The 
condensation under all conditions which have been tried is incomplete, 
and under most conditions a much smaller yield than the above is 
obtained. The reaction 




-CO'NHj 

■OH 


+c,h,-ch;o; 


^CO-Nll 

- » <'^0— CH'C„H- 


is a reversible one; and this has been shown experimentally to be the 
case, phenylbenzometoxazone, dissolved in benzene, ether, and other 
solvents, being largely decomposed in the presence of hydrogen chloride 
into salicylamide and benzaldehyde when moisture is admitted. 


Action oj Phosphorus Pentachtoridcon Phcnylbcnzouieioxa^onc. 

(rt) II iihout >%}veni. — ^Ten grains of pbeuyllionzometoxazono (1 mol.) 
and 20 grams of pho.splionis pentachloridc (2 mols.). intimately mixed, 
were heated at 80°, care being taken to exclude moisture. Kvdrogen 
chloride was copiously evolved, but the evolution practically ceased after 
five minute.s, when the contents of the flask had settled to a yellow oil 
with unchanged phosphorus pentachloride at the bottom. No phosphorus 
tucbluride distilled over. On rai.sing the temperature to 100‘. a 
second reaction set in slowly, the liquid became turbid, and a bright 
leiQon-yellow, crystalline solid began to form. The amount of the latter 
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increased continually, and the temperature was raised to 140*^ and 
kept at this for forty-five minutes. Only traces of phosphoryl chloride 
distilled over, together with a little phosphorus trichloride. The 
bright yellow, crystalline solid in the flask, admixed with a considerable 
quantity of oil, was isolated by cooling and treating with pure benzene, 
which dissolved the oil. The yellow solid, after washing thoroughly with 
cold benzene and finally with ether, and removing adherent ether by 
means of air dried over phosphoiic oxide, weighed 5 grains. It could 
not be crystallised from organic solvents without decomposing, but 
appeared to be a perfectly homogeneous pure compound. It was 
analysed by decomposing it cautiously in a closed vessel with water, 
by which hydrochloric and phosphoric acids were formed, together with 
benzoylsalicylonitrile, which was collected and weighed. The 
phosphoric acid was estimated by first precipitating as phospbo- 
molybdic acid, and finally weighing as magnesium pyrophosphate, and 
the hydrochloric acid was estimated gravimelrically in the usual way; 
the two acids were also estimated volumetrically by titrating with 10- 
sodium carbonate, using methyl-ornngc as indicator (with which 
1 c.c.*=0'003l gram P), and then titrating the resulting solution with 
iVyiO-silver nitrate, using potassium chromate (in larger quantities 
than usual) as indicator :* 

1'0886 gave 0 530 benzoylsalicylonitrile, equivalent to 0-0333 N.,, 
N = 3-06. 

0-2177 required 32'7 c.c. T/lO-NagCO^ and 27-5 c.c. A^/lO-AgXOj, 
equivalent to 0-0161*2 P and 0'0976 01. P = 7‘40 ; 01 = 44-8. 

0-8708 gave 0-I84S MgoPaO;. P = 6'0. 

Cj^HgONCU^POCla requires K = 3-27; P = 7-19; 01 = 41*13 per cent. 

The benzene filtrate from the insoluble yellow solid coutainod a 
large quantity' of bcnzylidenc cbloriole, together with phofcphorns 
derivatives of salicylouitrile. It was .shaken in a machine with water 
for three hours, whereby soluble acid phosphorus derivatives of the 
nitrile were produced and extracted. The benzene solution was finally 
washed with alkali, dried, the benzene distilled off, and the resulting 
oil fractionated. It distilled chiefly at *200"^^ and was easily idoiitL&ed 
as benzylidene chloride. The weight, 5 grams, is equivalent to 
7 grams of phenylbenzometoxazone, thus showing that about ibree- 
fourths of the molecules of the latter are completely ruptured in the 
production of the yellow phosphorus compound. 

The aqueous solution obtained by shaking the bea-zene extract with 
water was strongly acid, and rodmied silver nitrate. On caiefut 

* The accuracy of this method, which is greater than would be aiiLieipated, 
checked by applying it to synliietic mixUin-s of known composici'/C ol 
pliosphate ami hydrochloric acid, and to specially puritied phusphcryl chlori e. 
Good reiulta were always obtained. 
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with sodium carbonate, it gave a pale yellow solution 
consisting oE sodium salts of phosphorous- and phosphoric-acid deriv- 
■itives of salicylonitrile. The solution was heated at 100° for two 
hours in order to hydrolyse these, when an oil separated in consider- 
able quantity. After cooling, it was extracted with ether, and the 
ethereal solution, after drying and evaporating, left an oil smelling 
strongly of salicylonitrile, which, on standing in a vacuum, set to a 
crystalline mass. After draining on a povous plate and washing with 
benzene, tbe crystals melted at 91°, the yield being about 2 grams. 
The substance gave a chariicteristic ferric chloride reaction, and 
was easily identified as salicylonitrile (m. p, 98°). In some of the 
experiments, salicylamide wa.s also found. 

(h) In Presence of Chloroform . — A similar action take.s place between 
phosphorus pentachloride and phenylbenzomet-oxazone in presence of 
chloroform at 60° to that which occurs at higlier temperatures without 
solvent, but the reaction takes place more readily and leads to the 
production of a larger proportion of the yellow double compound. 
Moreover, the two stages in the reaction arc not so well defined, 
inasmuch as the second chlorinating action sets in almost simul- 
taneously with the first replacing action. Consequently, the yellow 
double compound is formed in moderate quantity even when molecular 
proportions of the original substances are taken, but the yield is much 
greater when 2 molecules of phosphorus pentachloride are used. 
Kurther, the compo.sition of the resultiog yellow solid varies according 
to the amount of pentachloride used, and by taking excess of the latter 
(3 molecules), the percentage of chlorine is raised almost to the figure 
CCl IN 

corresponding with it appears that 

phosphoryl chloride and pho.sphorus pentachloride mutually replace 
each other according to their respective active masses. 

Grams of phenylbeuzometoxazone c.o. of chloroform (dried 

by phosphoric oxide) were treated with 8'2 grams of pihosphorus 
pentachloride, and the mixture was heated to GO^ for fifteen minutes. 
Hydrogen chloride was rapidly evolved, and the yellow solid formed, 
which, however, mostly dissolved in the hot chloroform. On distilling 
oS the latter, bright yellow cru.sts remaiiied, together with an oil, 
which was separated after cooling by treatment, with pure benzene 
iu the cold. 

The insoluble yellow solid was lir.st washed three times with cold 
benzene, and then, to remove any unaltered phosphoi us pentachloride, 
It was washed three times by boiling with small quantities of benzene, 
m which, however, it was appreciably soluble, with evident dissocia- 
tion. It was finally washed in a tube with ether, care being taken to 
exclude moisture. The yield was 2'0 grams. 
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A number of analyses of the substance, prepared in this way, were 
made. In some case* the substance was dried in a tube at 30“ ia 
a current of perfectly dry air, in other oases in an evacuated tube, 
care beihg taken to prevent leakage of atmospheric moisture. The 
following results were obtained when 2 molecules of phospliorus 
pentachloride were used in the preparation ; 

(1) An unknown Aveight retpiircd 67-0 c.c. iV/lO-Na^COjand 56 0 c.c. 

A/lO-AgNOs. Ratio P : Cl 1 : S'l. 

( 2 ') 0-3620 gave 0-59+7 AgCl. Cl = +0-64. 

l'+180 „ 0-31.32 Mg^T’.A- y-S Ol- 

(3) 1-0180 „ 1-6960 AgCl and 0-2-200 Mg^P.^;. Cl = 11-3; 

P = 6 03. 


The following results were obtained when an excess of phosphorus 
pentachloride was used in the preparation : 

( 1 ) 1-7209 gave 0-4131 Mg.,P20r. P = 6-70. 

(2) 0-4302 required 68-8 c.c. A/lO-NajCOg and 59-85 c.c. d/lO- 

AgNOj. P = 6-48; 01 = 49-3. 

( 3 ) 0-8313 gave 1-6284 AgCl. 01 = 48-46. 

(4) 4-1564 required 67 - 55 A'-Na.;,C03 and 568-25 c.c. A/lO-AgNOj. 

P = 8 01 ; Cl = 48-54. 

(5) 2-0782 gave 0-5835 Mg.P.jO;. P = 7-84. 

C H<,ONCl„POCl 3 requires P = 7-19 ; 01 = 41-13. 
c“ HsONCUPCl^ „ V = 0-37 ; Cl = 51 -1 0 per cent, 

The high values tor phosphorus in (4) and (5) were evidently due to 
■small quantities of phosphorus pentachloride which had not been 
completely removed by benzene, the washing having probably been 

insufficient in these cases. . , , • n 

The properties of the yellow solid were substantially the same in all 
cases, but whilst samples with lower chlorine content gave an almost 
quantitative yield of benzoylsalicylonitrilo on treatment with water 
those richer in chlorine gave less, together with varying quantities ot 
phosphoric derivalive.s of salicylonitrile and salicylamide. .1 -Beoso)!- 
salieylamide was produce.1 in all cases in small quantities (sometimes 
reaching 5 per cent.), but the chief product of decomposition by watei 
was always benzoylsalicylonitrilo, and thi.s was found to hold y 
direct treatment with water in presence of ether, benzene, am o 
solvents, as well as by decomposition with atmospheric moistui-e. 

On dissolving in 98,p«r cent, sulpburic acid, the yellow solid 
large quantities of hydrogen chloride, and on diluting t e so n 

* Attempt, made to dry the substance in an ordinary 
its complete decomposition, in twelve hours to tienzoy sa “( ii,,,,; arr 

shown to he due to leakage of atm, .spheric, moisture. t hen 
taken to exclude the latter, the yellow compound is uiialteietl in . 
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with water, xV-benzoylsalicylamide was formed as a thick, white 
precipitate, which, after recrystallising from aleotiol, melted at 208'^. 
Xhe cold benzene washings obtained in the preparation of the 
ellow solid by the chloroform method contained a considerable 
quintity of beiizylidene chloride, together with phosphorus chloro* 
derivatives, which were decomposed by water, yielding a mixture of 
palicylamide and phenylbenzometoxazone. 

The hot benzene extract, obtained by boiling the washed yeljow 
solid with benzene, also contained a phosphorus chloro-derivative, and 
on cooling, this was deposited in considerable quantity as an oil which 
slowly set to a pale yellow, crystalline mass.' It was washed several 
times with light petroleum (b. p. 30 —60'^), and analysed by decompos- 
ing with water and estimating the phosphoric and hydrochloric acids 

voluinetrically : 

2'8860 required 33'1 c.c. iV''Na 2 C 03 and 267 c.c. j-Y/lO-AgNOg. 
P=6-9; 01 = 32-84. 

As the ratio of P : 01 = 1 : 4*17, it appears likely that this crystalline 
solid of low melting point consists mainly of a double compound 

00 KN 

of the monochloro-derivative, phosphoryl 

chloride : • 

C^^Ui^ONObFOCij requires P = 7-8i 01 = 35-77 per cent, 

The substance, on treatment with water, yields an oil containing 
beuaylidene chloride and beu-zaldehyde, from which, as well as from 
the aqueous solution, needles separate on standing. These were 
collected and found to consist in about equal proportions of a mixture 
of phenylben 2 omoto.x,azone (m. p. 16$®) and salicylaniide (m. p. 138°), 
which were readily separated by digesting with cold aqueous sodium 
.hydroxide. The aqueous solution, moreover, from which the needles 
h^d separated contained a phosphoric acid derivative of salicylcnitrilo 
and salicylamide,'*^ which were hydrolysed by heating in aipieous 
solution at 10O° ; on cooling, salicylonitrile (m. p. 85°) and saiicyl- 
amide (m. p. 138°) were isolated by repeated extraction with ether 
and fractional crystallisation from benzene. From these observations 
It appears that the double compound of tho monochloro-derivative 
exhibits a similar tautomeric behaviour to tliat of the dichloru- 
derivative : 


I’he prweuce of such phosphoric acid derivatives iu the aqueous soiul ions do; s 
not vitiate tlie above volumetric method used for dctorminini: pi;osp;i<vrus and 
clilorine, inasmuch as Midi tlerivatives containing the group ‘O-POtOli like plios- 
I'bwic add, behave as a luunobasic acid when methyl-orange is usC I as an iiulicator. 

3 0 
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TITUEULEY AND HICKS; LABILE ISOMEKISM. 




GCr.N 
O — tfHPh’ 


.POCl^ C^H,<' 


ILjO 

H,PO,+ / 




X’O-NH 
''0-CH 

M, p. 168 ". 


€C1:N-CHC1P1i 

O-POClj 

\ H.,0 

o * 

a ^ O-P0(0H)„ 
+ PhCHCl, 


H.^O I 100" 
Y 

P H 


+ H.PO, 


H3P0.P c,n,<; 3 ^^^^ + ciiPi,:o ^ 


.-C(OH);N-CHPh.0H 


|•PO(OH)J 


Action of Phosphorus Fenlachloride on Benzoplsalicfonitrile. 

In presonco ot boiling cbloi'oforui very slow action takes place 
between these substances, and without a solvent, first action sets in at 
about 100“ without evolution of hydrogen chloride. At 130’ the 
interaction i.s f.airly rapid, producing the chaiacteri.stic bright yellow 
solid identical in propertie.s with that obtained from jjhcnylhenzonietos. 
azone at lower temperatures. A similar variation in compo.sition was 
observed according to the proportion of phosphorus pentachloride uscfl 
and the length of time of heating. The action was slow and 
incomplete even after two hours. The re.snlting yellow .solid was 
washed thoroughly with benzene and finally with ether, and analysed 
in the manner previously described : 

(1) l oSoO gave 0-8000 beuzoylsalicylonitrile, equivalent to 
0-0502 k,. N = 3-17. 

(2) An unknown rpiautity required 33-0 c.c. A' lO-iS’a.jCOj and 

27-2 e.c. .V lO-AgNO.,. Katio P : 01 -- 1 ; 4-7. 

(3) 0-305!) gave 1-11308 AgCl. 01^-50-86. 

(4) 2-0-237 ,, 0-4763 Mg.PjO;. P = 6-57. 

CijH„i)NCb.l’OCl 3 (ratio P ; Cl = 1 : 5) requires N = 3-27 per cent, 

0^,11,, *)XCl.,,PC’l 3 lequires P = 6-37 ; Cl = 51'10 per cent. 

OilG.V.M’ liAlloU.VTOilV, 

Umvj-.k liv «-K l,,ivi;i:n.oi.. 
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Colour and Comtitation of the Alkyl 
Iodides of Cyclitf Bases. 

By Charles Kenneth Tinkler, 

It lias previously been observeil by various investigators that in a 
lai'O-e nuiuber of cases the alkyl iodides of cyclic bases are coloured 
substance!^, tlie alkyl bromides slightly coloured, whilst the corre- 
sponding alkyl chlorides, hydrofhloiides, and oxygen salts are colour- 
less. In addition, it has been noticed that -whilst these alkyl iodides 
vive strongly-coloured solutions in chloroform, dilute aqueous or 
alcoholic solutions are colourless. In the case of the acridines, where 
the hydiochloridos and oxygen salts are themselves coloured, the solu- 
tions of the alkyl iodides in water and alcohol are similarly coloured, 
TrhiUt the chloroform solutions aro much darker in colour. 

Becker [Ber., 1904, 37, 2938) explained the production of colour- 
less .solutions of these methiodidos on the ground of ionisation, and he 
concluded that iodine joined to nitrogen, oxygen, or sulphur in an 
aromatic ring formed a chroiuophoric group, since the metbiodides of 
cyclic bases were coloured, whilst substance.s such as diphenyldimethyl- 
ainnioni'iiu iodide, ^hich do not contain nitrogen in a ring, were 
colourless. 

In connexion with a spectroscopic investigation on the action of 
bases on fsoquinoline inethiodide, carried out at tlie suggestion of Dr. 
Decker on lines similar to those employed by Dobbie, Lauder, and 
Tinkler (Trans., 1903, 83,598) in their investigation on cotarnine, 
and by Dobbie and Tinkler on liydrastiuiue (Trans., 1904, 85, 1005), 
it was found that yellow fsoquinolino methiodide gave spectra in 
chloroform solution entirely different from those of the substance in 
aqueous or alcoholic solution. Similar results were obtained in the 
case of pyridine, quinoline, acridine, and pheuylucridine metbiodides. 
In a letter written to Dr, Decker by.the author in November, 1907, it 
was suggested that these phenomena might possibly bo explained 
otherwise than by iorli^at^ou.* 

from the specti-a of pyridine inelliioJide in chloroform it was seen 
that the absorption in the visible part of tho spectrum, showed some 
resemblance to that of potassium tri-iodide (Trans., 1907, 91, 996). 
and it seemed possible tlial the colour of pyridine methiodide in 
chloroform solution miglit Ite due to the combination of two or 

* All ui.straut fn-jti Uiis K-tU-r has Kcciillf hivii i.u'l.li.shnJ tv Dr. Dirkfr [J. rr. 
Ikm., Iy09, [lij, 79 ^ j.jyy ‘ ' • 
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more molecules of the substance by means of the iodine atoms 
thus ; 


^5^5^'^r'TT nw 


0 H N(OH 


-CHs CH "iJSU.Hj-CH;- 
Some determinations of tlie molecular weights of these methiodides 
were therefore undertaken, the results of which, were communicated 
to Dr. Decker, but were not published. 

In a recent paper, Hautzsch {Btr., 1909, 42, 68) draws the con- 
clusion that the colour of these mebhiodidcs is due to polymerisation 
Although my examination of these alkyl iodides is not yet complete 
it is thought advisable to publish the results so far obtained. 

In support of the view that colour is due to polymerisation 
Hantzsch gives the following results of molecular-weight determina- 
tions of phenylacridine methyl halides by the ebullioscopic method. 


M.W. in 

. • . M.W. 

Alcohol. Clilorofonii. calculiited, 


Chlurufc 26:1 [ S05'6 

Bromide 311 1^21 

Iodide 36-2 IJjjO “ 

397 x3 = 119! 0 


From these results it is seen that in chloroform the methiodide 
is termolecular, aud that the bromide and chloride are slightly 
associated. 

The following results were obtained by the author. 


A. Moleculur ^Veighl$ by Ike Ebullioscopic Method. 
I'htnylaci'idiue Methiodide in Chlorofor)a. 

M.W. 

Sul»?>t.’\nc<'. Solvout. K. Found. (’alci. 

0'-iSt*6 gt'iim 45*1 grams 0'033'' 1*204 ii9T 

397 X 3 - llLtl 

•I'his result is in agreement with those given by liaiitzsch, showing 
that the iodide in chloroform is termolecular. 


(Quinoline Methiodide in Alcohol. 

M.W^ 

Suli^tam.-f. Solvent. K. Foaud. Calc. 

] ■3430 giaiii.s 15 gnuus O-SS** 277 

At this concentration in alcshol this substance appears to be uoi 
molec\ilar. More probably, however, from the colour, the solution 
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contaiHS a mixture of polymolecular and unimolecular iodide, of which 
gome of the latter is dissociated. 

to the alight solubility of the mcthiodides in chloroform, it is 
impossible to carry out other molecular- weight determinations in this 

solvent. 

B. MoUcular Weights by the Cry oscopic Method. 

Determinations of molecular weights by the cryoscopic method, 
employing diphenylamine, have been undertaken, .since the 
methiodides are insoluble or only sparingly soluble in the ordinary 
solvents used in such determinatitm.s. In some caac.s water was 
employed as .solvent. 

Pyridine Methiodide . — This substance wa.s obtained colourless by 
crystallisation of alcohol (compare Hantzstrh, loc. cil,). It is, however, 
strongly coloured when dissolved in chloroform or when molten. 


MoUcular Weight in Diphenylamine. 

M,^V. 


Siibstancp. 

Solvent 

At 

Found. 

Cak'. 

(i) 0-3465 gram 

24-38 grams 

-015*5 

833 

221 

(ii) 0-5935 „ 

24-38 ,, 

-0-24 

802 

221 

Tlie mixtHre so obUinctJ is of a yello 

w colour. 



In this case the 

sub.stance appears 

to be in 

the 'luadrimolecular 

condition. 

MoUcular Weight 

in Water. 

M.'W 


Subsliinci’. 

Solvent. 

A/. 

Found . 

L'alc. 

(ii 0-27)00 gmni 

18 "88 ^irants 

-0-2-2 

Ill 

2-21 

{hj 0-'114-2*„ 

18-S8 

-0-3-1 

no 

221 


In solution (i) the substance is apparently completely dissociated; 
both solutions are colourless. 


Quinoline Methiodide : Molecular Weight in Diphenylainine. 


il.W. 


Substance. 

Solvent. 

A/. 

Found. 

Calc. 

(i) 0-1431 gram 

22-94 icrains 

-0-13 

423 

271 

(ii) 0-5700 ,, 

22-94 ^ ,, 

-0-34 

644 

271 

The solution is of a 

red colour. On 

the addition of 

alcohol and 


water, diphenylamine is precipitated, and a colourless solution of the 
methiodide is obtained. 


hi 


M.W. 


Solvent. A-', 

gr.iiiis -010* 

lo-Jf) „ -0-16 


271 

271 


Siibstanee. 
(i) 0-2008 .M-aiii 

(u) 0-G3*2r) „ 


Fouii-1. 

l:U 

166 
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In (i) tho solution is colourless, and the substance is appnrfutjy 
completely dissociated. 

In (ii) the solution is yellow, and probably contains some poly 
molecular modification with imimolecular, some of which 
dissociated. 


Phenylaci'idme Methiodide : Molecular Weight m Diphenylamine. 

M.W. 


Substance. 

Solvent 

At. 

Fumid. 

Cdr,' 

(i) 0 1800 gram 

20-n inmns 

- 0-13^ 

438 


(U) 0-4070 „ 

20-11 „ 

-0-20 

685 

897 


Both solutions apparently contain mixtures of unimolecnlar and 
polymolecular modifications. 

From these results it appears that the substances aro polymerised 
in chloroform and diphenylaminc solution, and since these solutions 
like the solids, are strongly coloured, it seems possible that tlie sub- 
stances in the solid state ore either polymeric modifications or solid 
solutions of polymolecular compounds in unimolecnlar. In the case of 
the pyridine alkyl iodides, however, which aro colonrles.s in tbo solid 
state, but coloured in various solvents, it is probable that the sub- 
stances are unimolecular in the solid conditioD, but polymerised in 
certain solutions. 

The view that the solids are mixtures of two forms receives support 
from the fact that the colour of the substance is largely dependent on 
the temperature. Thus, if the solids or solutions are heated, the 
colour is greatly intensified, whilst if cooled iu liquid air the colour is 
greatly diminished (compare Hantzsch, loc. cfb). * 

It might be expected that heating would decompose the poly- 
molecular mo\]ifications, since it has been shown that potassium 
tri-iodide is decomposed on heating (Trans., 1008, 93, 1611). 

By the addition of potassium iodido to the aqueous solutions of the 
-meihiodides, the colour is intensified. In this case the dissociation is 
diminished by the addition of the iodide ion, and the substance 
apparently polymerises. 

For the sake of comparison a determination of tho molecular weight 
of a colourle.-s substituted ammonium iodide in diphenylaminc soluiion 
was carried out. 

Tetrapropylammonium iodide "(a o per cent, soiutiou in diphenyl- 
amine) gave M.'W. = 1362 (calculated M, W — 312). JianUsch cit) 
ahso points out that dimethylammonium chloride in cbloroforiu solution, 
although colourless, is .strongly associate*!. 

If the colour of the alkyl iodides of base.s containing nitrogen in an 
aromatic ring is due to polymeiisatiou, thi.s colour may be due cither to 
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the production heavy molecules, the vibration of which brings fhe 
absorption into the visible part of the siieclrum, or that the extra 
double bonds or ring formations, produced by the polymerisation, are 
fesponsiblc for a vibration, which, with that due to the linking in the 
irouiatic nucleus, produces aii absorption in the visildo region of the 

tipectrum. 

The latter theory receives support from the fact that the alkyl iodides 
of compounds containing nitrogen in a reduced ring are colourless. 
Thus piperidine and methyl iodido react with great violence when mixed 
together according to the following equation (Hofmann, 1881, 

14, 660): 

SCsHioNH-hSMel 

C.HioN McJ + C^Ki^NKMoI + O.HioNHjI. 

Thes© substances are all colourless, and give colourless solutions in 
chloroform. 

In addition, the methiodides of tetrahydroquinolino compounds are 
coloui'Ie^. 

The following compounds among others have been prepared by 
various investigators, and obtained colourless : Kairuline methiodide 
and cthiodide (I) (Wedekind, Aittta/en. 1901, 318, liO; Claus and 
Stcgclitz, i?€r., 1884, 17, 1351). 2-Methyl-l-ethyltetrahydroquinoline 
methiodide (II) (Mbller, Anna/en, 1887, 242, 391); and the substance 
derived from amiuokairoline by the action of methyl iodide (llf) 
(Ziegler, 7kr., 1888, 21, 8G2). 




CKg-CIU 

NMe-CIIo 




CIL-CH,. 

^'Kt'CHMo 




CIT.-CH, 

NMe-ClC 


(Et).Me I Me I Me I 

(I.) . (II.) (III.) 

Although this substance contains two iodine atoms, one is attached 
to nitrogen in aside-chain, and the other to nitrogen in a reduced ring ; 
it is therefore coloiirIe.«is. 

On the other hand, in the case of the alkaloids, cinchonine and 
rjuinine, which contain a piperidine and a quiuoliiie nucku.<, tlie 
monoalk)'! iodides in which Uio iodine is attached to the piperidine 
nitrogen are colonrle>s, whilst, as would bo expected, the dialkvl 
iodides are coloured. 

The action of various solvents on tlie hydriodido-' of lia.'CS was 
investigated as follows. l[y»irogen iodide was p rssed into chloroform 
solutions of y>yridiue, quinoline, and isoquiiioline. Yellow solutions 
were obtained, which, on sh-iking with water, gave colourless solutions, 
A .'similar lo.^B of colour was noticed with an aevidino solution. T’lie 
hjali'iodides thus show the same phenomena as the alkyl iodides, and 
in the yellow solutions are probably polymolecular. 
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],t is possible, however, that the coloured hydriodides and alkyl 
iodides of these cyclic ammouium bases differ in constitution from the 
corresponding methochlorides and colourless salts. 

Quinoline combines with the various iodine derivatives of methane 
as follows ; 

One molecule of quinoline and one molecule of methyl iodide 
unite to produce quinoline methiodide, a yellow substance. Xwo 
molecules of quinoline unite with one molecule of methylene iodide to 
produce qtiinoline methy^lene iodide or methylenediquinoil hydiiodide, 
a yellow substance (llhoussoponlos, Ber., 1883, 16, 880), Three 
molecules of quinoline and one molecule of iodoform give methane- 
triquinoil hydriodide, which is colourless (Rhoussopoulos, &r,, 
1883, 16, 202). In the two latter compounds, in addition to the 
structures implied by their names, it is possible that the iodine atoms 
are attached to the nitrogen by double bonds, thus : 



.IlNCjH, 

Xr.NCjHj 


in whicb case the alkyl iodides might be written . 

CJIsNlI-CHj CijlIeN’II-CH, 

Pyridine methiodide. Aeiidine methioditle. 

(compare Caiu’-s ammonium chjoride formula). 

Or it is possible that the colour of the alkyl_ iodides is due to a 
tautomeric change between the two forms : 

- CjH.Nil-CH,. 


Other structural formulie which miglit account for the colour of 
these iodine couipound.s are possible, such as 


CH: 


/CHlCHx 

I=-^N-CH3 

''CHICH/ 


CsH,< 


,CH, 

1 

1 

!l 




'-K— / 

CH3 

Aci'ulinc nuitliioiliile. 


Pyridine methiodiile. 

From the results so far olifained, however, the explanation of the 
colour afforded by polymerisation appears tho most satisfactory. 

If it can be proved that tho colour is due to polymerisation alone, 
it might bo touml that many other substances owe their colour to the 
presence of a certain amount of a polymeric modiDcation mixed wit 
excess of unimolecular sutetance, further experiments in tins 
connexion are in progress. 


Tun Umyfrsity, 

liSFlMINOHAM. 
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(-'[j The Hydrolysis of Aniygdalin hy Emtdsin. 

Tart III- Synthesis of d-Bemaldehydccyano- 
hydrin. 

By S. J. Manson Auld, D.Sc.(Lond.), Ph.D. 

previous communications (Trans., 1908, 93, 1261 and 1276)', 
it has been shown that by the action of the enzyme emnlsin 
afflvt'dalin is hydrolysed into dextrose, benzaldehyde, and bydro- 
evanic acid with intermediate formation of mandelonitrile glucoside. 
This glucoside, as well as amygdalin, appears to be a derivative of 
benzaldchydecyanohydrin, and the possible intermediate formation 
of this compound during the hydrolysis of amygdalin has been the 
subject of a considerable amount of discussion. 

By the reduction of amygdalin or the mixed products of its 
hydrolysis by emulsin with tin and hydrochloric acid, Fileti (Ser., 
1879, 12, 296) showed that phenylethylamine was produced, whereas 
a mixture of benzaldehyde and hydrocyanic acid gives methylamine. 
This may be taken as distinct proof of the presence of a benz- 
aldehvdecyanohydrin nucleus in amygdalin, but does not con- 
clusively show its formation on hydrolysis, as the nitrile might he 
formed in appreciable quantities by the re-combination of the 
primary products of decomposition. More recently the question 
has again been opened by Feist {.Ircli. Phnrm., 1908, 246, 206), 
who showed that the benzaldchydecyanohydrin obtained by extraetr 
ing the reaction-products with ether is dextrorotatory. He con- 
sequently assumed that it is produced primarily, a synthetic product 
not being expected to be optically active. Investigation on this 
point naturally follcwcd in this scries of re.searches. In the 
meantime, it has been shown by Roscnthaler (Arch. P/mrm.,' 1908, 
246, 365 ; Binchem. Zeitsch., 1908, 14, 238) that an optically active 
benzaldehydeeyanohydrin is actually produced synthetically hy the 
action of eiflulsin on a mixture of bonzaldcbvde and hydrocyanic 
acid. This discovery, which has been confirmed bv the author, 
again left the question open, as it seemed impossible to decide 
whether the optically a^^tive benzaldcliydecYanohvdriu was produced 
prim,arily, the synthetic action being ascriiicd to the reverse process, 
which would thus be capable of establisliing an equilibrium, or 
"hether it was produced secondarily, as a synthetic product, from 
henz,aldehyde and hydrocyanic acid as the primarv products of 
ecomposition. Taking into consideration the three Unkings in 
amygdalin which are evenlu.all;» broken, namely, the ' biose ” ether 
m "ing, the cyanohydrin-biose etlier linking, and tbe linking of the 
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aldohydc'liydrocyanic acid additive compound, it would seem tliat 
tlie chemically feeblest is that between the hydrocyanic acid and 
the aldehyde, and it might reasonably be expected to be primarily 
broken if its combination with the hydrolysing enzyme could be 
assumed. Prom the synthetical production of benzaldchydecvano- 
liydriii under the influence of emukin, this comhination may be 
taken as ])roved, and it is consequently suggested that the inter- 
mediate formation of the nitrile need not he taken as highly 
probable and merely awaiting definite proof, as has hitherto 
generally been done (see Feist, /or. rif.). 

If the formation of an active mandclonitrilc from amygdalin be 
due, partly at least, to the synthetic process, it was assumed t]]at 
like all reversible enzyme actions hitherto studied, the synthetic 
action would have a much lower velocity than the original decom- 
position. Working with comparable concentrations, it has been 
found, however, that the synthetic formation of cAbenzaldclivde- 
cyanohydrin proceeds much move readily than that from amygdalin 
thus making it seem probable that the formation of the nitrile in 
the latter case is due to a secondary reaction. That the equilibrium 
13 uot identical after a considcraI)Ic lapse of time is due, no doubt, 
to the disturbing infinence in the hydrolysis of amygdalin of the 
presence of undccomposed glucosidc, mandelonitrile glucosidc, and 
dextrose. The synthetic action might, however, be ascribed to a 
special enzy'me. Tin's would serve as an explanation of the fact 
that, the active and racemic forms of bcnzaldchydecyanohydrin both 
appear to be hydrolysed Iw “enuilsin,’ and the reaction h 
reversible, at least in the case of the dcxtro-compound, where it 
can readily be followed. 

Those facts rcndciy it liiglily proViablo that the cvanohvdnn 
nucleris siifTors complete disruption, and that the nitrile, if formed 
at all, exists onlv for a short time and to a limited extent. 

Funuftfio/i of (\- nzaJihh'fih c;/oiioh>(thfn from A 
Quantitative observations regarding the formation of an optically 
active mandelonitrile from the hvdrolvsis of ainvgdalin were made 
in a series of o.vpcrimcnts carried out hv the method described by 
Feist {Joe. r>i .). special cave being taken in the ciioice of conditions 
to avoid racen isation. The absolutely dry cliloroform solution was 
brought to a volume of in this torining solutions rontaiuini,' 
about .0 per cent, of henzaldelnah' or inaiideloiiitrile in No. 1. and 
about 8 per cent, in Xos. '1 and M; the rotations observed, although 
invariable, were vt rv .small. The lolhnving results are clin^cn from 
a number of experiments: 
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Volume of Solution = 50 c.c. Temperature = 35°. 

Weiglit of Weight of Time of 
ainyg'lahii, eiinilsiii, action, Rotation of 

grains. grain. hour’s. 1-don), tube. 

j 2 0-2 2 +0^6' 

3 0-3 3 +0 9 

i'. 4 1-0 8 

These rotations arc considerably smaller than those obtained by 
pL'ist. and it is significant that his higher values were obtained only 
•ifter several days, whereas in the above experiments about 80 per 
(t-)t of the amygdalin had been hydrolysed after a few hours. 
When tlio reaction was. allowed t-o proceed for a longer period, this 
rotation increased, although the extent of hydrolysis, as measured 
bv the quantity of hydrocyanic acid formed, did not increase 
proportionally. Thus, in an experiment carried out' under exactly 
similar conditions to Xo. *2 and with the same quantities of sub- 
stances, a rotrfition of +0°14^ was obtained after the reaction had 
proceeded for eighteen hours. 

of d-Bt/tzalilehi/deci/rtnohr/flrirf from Benzaldchyde and 
Ihiih-on/ank Arid hy the Aclion of Kmuhln . — Preliminary experi- 
ments liavhig confirmod Rosenthaler’s statement that an appreciable 
fcirmfition of a dextrorotatory substance takes place when emulsin 
is allowofl to act on a mi.xture of pure benzaldchydc and an aqueous 
.salntion of hydrocyanic acid, more exact measurements were made 
with quantities of the reacting substances exactly comparable with 
those olitaiued in the hydrolysis of amygdalin in the previous 
experiments, in Ibis way, comparable- rotations could be obtained 
denoting the extent of tlic principal and the reverse actions. 
Some of the results obtained arc quoted below: 


Volume of Solution -50 c.c. Temperature = 35°. 
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three days. The mixture was then extracted with ether, the 
ethereal extract dried with anhydrous sodium sulphate, and, after 
evaporation of the ether, redissolved in dry chloroform and made 
up to 100 C.C.; the rotation of this solution in a 2-dcTn. tube 
illuminated with sodium light was +0°360 The aqueous solution 
after removing tlie cyanohydrin, was found by titration with silver 
nitrate solution to contain 0'090 gram of hydrocyanic acid ^ 
control experiment without cmulsin gave a rotation in chloroform 
of — 0°.V, and showed the presence in the aqueous solution of 
O’OoO gram of hydrocyanic acid. In this case, where the evano- 
hydrin is primarily decomposed by emulsin prior to the synthesis 
of the optically active compound, the direct action proceeds more 
rapidly than the reverse process. 

SciKXTiFir AND Tecunicai. Drpartment, 

ImI’EIUAL f.NSTlTUTli, S.W. 


('in. — Suh-'^titvted DIhydi'ohenzcncs. Part III. T}ii’ 
So-(xdh>d 1:1- Dimethyl - A'-’' - ey<t]ohe:cadime of 
Harries ffud Autoni. 

By AiiTiu'R William Crosslev and Nora Renouf. 

In Part Tt of this work (Trans., 1908, 93 , 637), wherein the pro- 
perties of 1; l-dimethYl-i-^^-cvc^ohexadiene and 1: l-dimethyl-A--^- 
eyefohexadione were described, the opinion was expressed that the 
evidence then forthcoming was insufficient definitely to esUhlish 
the constitution of the hydrocarbon designated 1 : l-dimethyl4*-®- 
cy/:fohcxadiene by Harries and Ant-oni (Annalen, 1903, 328 , 88), 
although showing that the hydrocarbon could not have the structure 
assigned to it. Further work has now been carried out with the 
hydrocarbon, and direct evidence is forthcoming that it is a 
mixture of 1 : 2-dimethyIc7/cfohexadiene and 1 : S-dimethylfyr^ 
hexadieue, and very probably does not contain any of the isomeride 
with the methyl groups attached to the same carbon atom. 

The hydrocarbon was prepared according to the directions of 
Harries and Antoni (Joe. cif.y p. 109), by reducing 400 grams of 
the dioxime of dimethyldihydroresorcm * in quantities of 5 grams 

* oxinit^ wa> obtained in 85 per cent, of the theoretical amount by dibsobinc 
20 granih of diinetliyldihydrorcsarcin in absolute alcohol, adding 2S gnuiis of iby 
powdered liydi'^JXYlamiiip liydrcK-hloridc, 42 grams of dry, poudcied 
acetate, ard allowirg to stand for three days. The whole was tlien heated 1" 
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one time. The phosphate of the resulting 3 : 5-diamino- 
I l-diiiicthylfyc^^^hexane, isolated as fine white, silken needles by 
from diluted alcohol, was submitted to the process 
oE^ dry distillation, when 30 grams of hydrocarbon were obtained, 
trlving numbers on analysis agreeing with those required for a 
dimetliylcyc^oliexadiene: 

0-1793 gave 0-5834 COg and O'lSll HaO. C = 88'74 ; H 11-22. 

CsIIi 2 requires C = 88-88; H = ll-ll per cent. 

The noE-coustant boiling point at once gave indications that the 
substance was not homogeneous ; at the first distillation the largest 
amount boiled from 134 — 138°, and after repeated fractionation 
somewhat lower; but no portion of constant boiling point could 
he obtained, the hydrocarbon passing over anywhere from 
126—136°. 

The h-idrocarbou gave marked colour reactions, which agreed 
closely with those given by Harries and Antoni (p. 118) for 
1:2- and tor 1: S dimethylcyrfojiexadienes ; the colour -with sul- 
phuric acid -was yellowish-red, and certainly not raspberry-red. 

Attempts to prepare a nitrosyl chloride from the hydrocarbon 
gave negative results. 

Hurries and Antoni believed their hydrocarbon to have the double 
bonds in the 2: 5 position, that is to say, that the elimination of 
ammonia from the cyclic diamine had taken place in one way 

CH, CH-NHj CH CH 

OMc/ = iXHj + O.Mc,./ 

CS'CH-XH. CH CH 


ouly, and this despite the fact that in other cases quoted by them 
the elimination of ainmouia took place in two ways, giving hydro- 
carbons isomeric by reason of the different positions of the double 
bonds which they contxained. If their hydrocarbon had the above 
formula, it should readily absorb 4 atoms of bromine, whereas if 
the double bonds were in the 3 : 4 position (^Thiele linking), it would 
be expected to only absorb 2 atoms of bromine. This was shown 


pijiiit of iilc'.hol, iillfin-ik ’ivit-lied with ^ little lui! al'-MhoI. i!k- 
*\a]'oi'aU-d to alxtnt 100 e.e., ami then (liluteil to r>00 o.c. ivith when tht 

uXiDiv (lu. ji, alter leiTystallisaliou, 175 — ITti ') erv^tallitvil out in tlattnu d iicviK-'. 

la titf prciiaratioji ii| Uie hase after steaiu (iistillatioii, the ii.-idiu- w;i,s av-iditii'd, 
'U(-ii aliltle niuj-e ihaji 100 grams of solid were obtaiiini, s.'-lubie in jioia-isiuni 
loxiiie, le-precij'itiiled hy weid, aud crvstalli.'iiiiL; froiii dilute fortnii' :i< id in stout, 
-Uiiispaieiit Leeilles. 'lhe.se coiilained nilrooeii. hut had ttn dvfuiite nn liiiio j oii;!, 
“ ‘'aiitipusod somewhat violently on hcaiini;, .so that it x^as e\ln iin i\ iilliciiit ti 
*111 <oi)coi>lant rtsiiUs on Jinalvsis. For thi-M' leasuii'. tlie tii.itc'i ial \x;is lud 
larihc-r exuiniin-d. 
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in Part II of this research to be the case with 1 : l-dimethyl-i^t 
ryc/ohexadicne and 1 : 1 -dimcthyl-A^^^-cyc/ohexadieiie respectively. 

In order to test the point, a chloroform solution of bromine was 
added to a solution of the hydrocarbon in dry chloroform, when a 
pale violet colour was developed, gradually deepening, then 
becoming green, once again changing to deep violet, which suddenly 
became pale reddish-brown, and hydrogen bromide was evolved. 
At this point the inolccnlar absorption was 162. Bromine was thou 
taken up very slowly by the solution, and the absorption could only 
be followed bv comparing the colour with that of a solution of 
similar tint (see Trans,, 1908, 93, 650). The absorption was finally 
complete after three hours, but as a considerable amount oi 
hvdrogeu bromide w.as evolved in the latter stages, not much 
reliance is to be placed on the fact that the final molecular alisorp- 
tion ^vas 2o6. 

A similar result was obtained when the reaction was porfoimed 
in glacial acetic acid solution, _the first mimber being 1C.3 and 
the final one 265. No solid procluct was obtained on evaporating 
either the chloroform or .acetic acid solutions. 

These experiments prove that the substance does not consist of 
a single hydrocarbon with the double bonds in the 2 ; 5 -position, 
and therefore c,ip,a1)le of absorbing 4 atoms of bromine, Init that 
it is mixed with an isomeiide with the double bonds in the Tliiclc 
position, capable of absorbing, therefore, only 2 .atoms of bromine. 

Further, if the hydrocarbon wore 1 : l-dimethyl-A-^'‘-f.yr/!i- 
hexadienc. tlieu, on tre.atment with a mixture of nitric and sulphuric 
acids, it would give the two isomeric trinitio-o-.xylencs (Trans., 
190S. 93. 634). but it does not; for on nitrating 2 grams as 
described (ihid.. p. 646), 0 2 gram of a riitro-produel was obtained, 
which crystallised from alcohol in glistening needles melting al 
181—182°. nor was this melting point altered on mi-ving with pine 
trinitro-w-xvlene (m. p. 182°). 

The process of oxid.ition is .usually recognised as one of the cliiei 
aids in elucidating the striictiiic of organic aubstaiicos. Xmv, t ie 
present authors have oxidised with pot.assium perimaiigamile many 
hydroaioiiiatic 1 vdrocr'hons, alcohols, and ketones containing t le 
pem-dimethvl group, and, in all cases, luave succeeded m isolating 
a product wliicli definitely established the presence of tins gronpin.g- 
Thus 1 : 1 dimethyl-A'S n..y,./„hexadipiic gives n-s-dimotliylsumnif 


C>Ie„< 


CH = (1I 


>CU 


CiIeo< 


CO.;H 

CHj-CO.II 


acui (Trans., 1908, 93, 033), and other cx.miplcs “ 

the following references : Trans., 1903, 83, 110; 190.), > 

1906, 89, 1556; 1907, 91, 63. 
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Jf therefore, the hydrocarbon of Harries and Antoni is 
1- iHliiiicthyl-A'-^-eye/ohexadiene, it should yield on oxidation with 
poiflsshini permanganate, dimcthylmalonic acid (compare Trans., 

190S, 93; ■ 




— y 




■'(JOjH’ 

but Harries and Antoni state (p. 112) that they could not with 
certainty prove tiro presence of tliis acid among the oxidation 
procluets of their hydrocarbon with potassiuiu permanganate. The 
present authors have been cf|iially unsuccessful, for on oxidising 
gorains of the hydrocarbon vvitli potas,sium permanganate, the only 
detinite product isolated was acetic acid, although evidence was 
obtained of tire ))rescncc of a succinic acid and also of traces of 
pbthalic and osoplithalic acids. In other words, no single piece of 
evidence lias been obtained which directly establishes the prresence 
of the pcni-diiucthyl group in the hyilrocarhon. 

When dilute nitric acid i.s u.scd as an o.xidi.sing aeent, the result 
is in some cases the breaking down of the hydrocarbon at the 
double bonds, as with A' “ ci/cb, hexadiene (Trams., 1901, 85, H23), 
M the o.xidation results in the production of an aromatic carbo.xylic 
and as with caiitliaiene, which gives o-toluic and ))lilhalic. acids 
(Piccard. Her., 1879, 12. .579), or with 1 ; S-dimctliyhyc/ohexadiene, 
which gives toluic and r-oplithaUc acids (Wallach, .i ii, 1890, 
258, dVj). 

.ilthoiigli in certain cases, where concentrated nitric acid or a 
nitrating mixt ur(‘ has been used, a wandeting of a nietliyl group 
has been observed when both nietliyl groups are attaehed to the 
sane carbon atom (Trans.. 19(.iS, 93. 04(1), it does not ajiiicar that 
siidi wandeiiiig.s have ever been hrmighl about under flic inlhienec 
of dilute nitric ai-id ; hut in onler to obtain some further evidenee 
on tliis poiiil, 2 grams of 1 : 1 dimethyl A" ■'-ryr/.diexadieiie (Trans.. 
19u2. 81, e2n. prejiared by the action of sodium in moist etliereal 
Souitimi on 3; 5-dichloro-l : 1 dinuthybio 

o.ndised with dilute nitric acid. (In evapor.uioii to drvncss, 
glam of solid rcmaiiu'd, whicli was proved to conshst of a 
mixture of dimcthylmalonic and ilimcthvlsiu eime acid.- bv the 
mothod alic.,dy described (Trans.. I9u2, 81, 829i. and no evidence 
Ms 0 itainod of the produelion of an aromatic carboxylic acid. In 
us case, therefore, oxidation takes place at the donl.ic bonds and 
a wthyl group does not wander. 

or ribti^i^*'''* it were pos,sibIe to produce a toluic 

o.vidaf ^ liydrocarboii of Harries and Antoni bv 

that ir*?"** ' ^*‘*"*”1 nitric acid, direct proof would be c.-laldished 
c«s not contain the yi m-dimotliyl group. Moreover, it is 
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evident from tie following passage (p. 101) in tie paper by Harries 
and Antoni that they would have accepted such evidence as showin. 
that in the production of their hydrocarbon a methyl group had 
wandered : ' We have considered the possibility that, as a 

conscqueifce of the high temperature attained during the dry 
distillation of the .phosphate of 3 : 5-diamino-l : l-dimethykj,*. 
hexane, our dimethylrycfohexadiene has undergone a change, con- 
sisting in the wandering of a methyl group from the 1 : 1- to the 
1 ; 2-position. We have, however, relinquished this opinion 
Piccard has shown that cantliarene can be easily converted into 
O'toluio and phthalic acids by means of dilute nitric acid, but from 
our dimethylr.vrfohexadiene, under similar conditions, no o-tclnic 
acid could be obtained.” 

Yet the true explanation of the matter is that a methyl group 
docs wander in the formation of the hydrocarbon, as proved by the 
following experirahnts, where, using as little as 3 grams of the 
hydrocarbon, appreciable quantities of ortho- and iso-phthalic acids 
have been isolated on o-xidation with dilute nitric acid followed by 
potassium permanganate, as recommended by Wallach (Annalcit, 
1890, 258 , 329). 

Three grams of the hydrocarbon were added to 30 c,c. of a 
mixture of one volume of fuming nitric acid and two volumes of 
.water, when the whole gradually became hot, a reaction set in, and 
an oil separated. After heating six hours on the water-b.atli, all 
the oil had disappeared, and on standing overnight a white solid 
(0'4 gram) had separated, and a further 0 3 gram was obtained 
by evaporating the solution. This softened when heated in a 
capillary tube at 90°, began to melt at 180°, and was not completely 
melted until 220°, and consisted probably of a mixture of toluic 
and phthalic acids (compare Wallach, ibid.). The solid was 
suspended in water and oxidised with potassium permanganate by 
heating on the water-bath, etc. On evaporating the resulting liquid 
to a small bulk and acidifying. O' 2 gram of solid resulted 
(Filtrate — A), which was sublimed in two fractious j the first gave 
the fluorescein reaction and had a very indefinite melting point, 
shrinking at 1^0 — 'dOf'a and melting at 250 — 280°. It evidently 
consisted of a mixture of phthalic and fsophthalic acids. The 
second fraction did not give the fluorescein reaction, did not melt 
at 300°, and gave the following figures on analysis : 
c = 57'63; H = 3'85. 

requires C=:57'83; H = 3'61 per cent. 

These data prove that the substance is either fsophthalic or 
terephthalic acid; hut inasmuch as trinitro-?u-xylene is obtained 
ou nitrating the hydrocarbon, it would be esophthalic acid. The 
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filtrate A (see above) was extracted ten times with ether, the solu- 
tion dried, and evaporated, when the residue (0-2 gram) solidified 
immediately- After crystallisation from hydrochloric acid, it 
melted at 183 — 184°, nor was this melting point altered on mixing 
,-itli pure phthalic acid. Moreover, it gave a marked fluorescein 
teactiou. an anhydride^ melting at 128—129°, and from this an 
anilic arid crystallising in glistening, transparent prisms melting at 
The melting points of the anhydride and the anilic 
acid vere not altered on admixture with specimens of these 
derivatives prepared from pure phthalic acid. Obviously during 
div distillation of the phosphate of 3 : 5-diamino-l : l-dimethyl- 
(i/o'ohevane a methyl group must wander, partly into an ortho- 
aud partly into a meta-position. The wanderings of methyl groups 
vliicli have so far been noticed by the present authors (Trans., 
1904, 85, 264; 1906, 89 , 875; 1908, 93 , 633) have only taken 
place into an ortho-position, but the cases arc not e.xactly parallel, 
for in tlic above instance the wandering concerns tire pas.sagt‘ of a 
.saturated hydroaromatic substance into an unsaturated hydro- 
aromatic substance, whereas iu the other in.staiices hvdroaromatic 
substances are converted by the change into members of the 
aromatic scries. Tlierc is, moreover, another possibilitv, namelv, 
ttat instead of only one group wandering, both groups swing into 
ortho-positions, one to the carbon atonr A, and the second to the 
carbon atom B : 

CKj-C'Cll, 

B A II/.' 'CMj 

T.he posit ioii.s of the methyl groups in the resulting hydrocarbon 
v.oiild then be 1 : 3. and tliis process would not uecessitatc the 
atiiimplioii that a mclliyl group wanders into a meta-positiuu. 


Achon of Dtlnjilrui (Hfj 


‘ tin .li t ! 




Having shown that the hydrocarbon of Harries and Antoni 
coiiiisted of ,1 nuxUirc. containing as om- cmisutucnt 1 : 3-dimethyl- 
i'-- ^ icxadioiie. it appenred to bo dfsirablc to compare the pro- 
l«ties of tiu.w two liydrocarbons more closciv. particularlv 
Abiding their be]ia\iour on oxidation with potassium per- 
manganate. ‘ 

by tt is said to have been obtained pure 

b .le actici of dehydrating agents on inctbylbcpteno.iL'. and 
“juini- acid was first, ciniilovcd, as rccummendod by Verley (/1»//. 

ai Jior-'u '"’"‘•'■c'd and' tweiitv grams 

^ aj K'litcnoiic gave 1,8 grams of a hydrocarbon boiliiia' not 
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very constantly at 130 — 132°, having a decided odour of xylene, and 
giving the following figures ou analysis: 

0-1223 gave 0'3960 CO. and 0-1304 H^O. C = 88-30; H-11S4 
CgIIj 2 requires C = 88-S8; K^ll-ll per cent. 

CsHjj „ ■ 87*27; 12-73 

This suggested that the hydrocarbon was a mixture of dimethyl 
cycZohexadienc and dimcthylc^ir/cfhexene, which would not be 
altogether surprising, as in such reactions sulphuric acid has been 
shown to act as a reducing agent (Wagner, Bcr., 1894, 27 , 163S) 
Zinc chloride was next used as recommended by Wallach {Annahn 
1890, 258 , 326), but again analysis showed, the resulting hydro- 
carbon (b. p. 131 — 133°) to be a mixture: 

O'lllO gave 0-3600 CO. and 0-1162 H.O. C = S8-45 ; H = U-64. 

Finally phosphoric oxide was employed, without, however, pro- 
ducing any appreciable difference in the composition of the 
hydrocarbon (b. p. 130—133°), as is seen from the follo^vin^ 
figures : 

0'11G3 gave 0-3764 CO. and 0-1223 H.O. C = SS-26; n = ll-6S. 

On couiuiunicatiug these results to Professor Wallach, he replied 
that the hydrocarbon obtained by the dehydration of methvl- 
hepteuoue is not homogeneous (compare Wallach, Tcv'ptnt uml 
Campher, p. 351). During the reaction considerable quantities of 
?/i-xyleue are produced, but no hydrogen is liberated, and it is 
probably used up in reducing the dimethylc^c?ohcxadienc to 
diniethylcyrfohexene. We wish to thank Professor Wallach for his 
courtesy in supplying us with this information and for allowing ns 
to make this statement. As Professor Wallach is at present 
working out this problem, we have no intention of continuing on 
the same lines, and simply place on record a few results of our 
incompleted experiments. 

Oxidation of the Hydrocarbon u'ith Potas^^iium Pex-manganate in 
Agucous Solution. — Seventeen grams of the hydrocarbon were 
oxidised ar atmospheric temperature with a 4 per cent, solution 
of potassium ptAiuanga.iate solution. The reaction proceeded veiy 
slowly, and was not completed until thirty-four hours, facts whicli 
are alone sufficient to show that the substance contained something 
loss readily oxidised than a diinethylc^c^ohexadiene. On completion 
of the reaction the liquid had a decided odour of xylene, and it 
was therefore distilled in a current of steam, when, after separating 
and drying the liquid lighter than water, 2 grams of ??i-xylene were 
obtained. This was proved by the facts that it did not decolorise 
a solution of bromine in chloroform, it boiled at 136 — 139°, and 



SUMSTITUTED DIHVDKOliEXZEVES. PART Til. 


m7 

tieati>ie»t with a nitrating mixture gave an almost theoretical 
vield of trinitro-m-xylene melting at 182“ 

■ ^vorking up the residue of the steam distillation in the 

ordinLuy ^vay, there was obtained 0*7 gram of a solid, which 
in colourless, fern-like aggregates of needles. These did 
not irclt at 300“, and on treatment ivith phosphorus peutachloride, 
^i]d dicn pouring into methyl alcohol, gave sheaves of fine silken 
' njlcs melting at 64 — 65“ (methyl wophthalate, m, p. 64 — 65“), 
thus proving that the original solid consisted of /jioplJthalic acid. 
Oil steara-distilHug the liquid from which the /.s^/phthalic acid had 
separated, grams of a volatile fatty acid were obtained, probably 
acetic acid, and the residue of the distillation yielded, on extraction 
vith ether, 3 grams of an oil, which contained a ketouic acid. 

Q^ifjatwn oj the }(>j(lrocarhon with Potassium Permanganate in 
ittme Solution. — Fifteen grams of the hydrocarbon were sus- 
pended in a mixture of 500 c.c. acetone and 100 c.c. of water, and 
pondered potassium permanganate gradually added. The Vbole 
was liltered from manganese dioxide, distilled in a current of steam, 
and after evaporation to a small bulk, extracted ten times with 
ether (extracted liquid -B), the ethereal solution dried over 
potassium carbonate, and tlie ether evaporated, when the residue 
solidified at once (I’S grams). It was puririod by fractional 
oxtraction ami crvstallUaliou from light petroleum (b. p. 40 — G0“), 
when there was obtained a solid crystallising in transparent, .silken 
needles, melling at 00“ : 

1)11)29 gave 0’25n CO^ and 0'1021 TI .O. C - GG oo; H — 1T05. 

requires C- 66*66; 1I~1T11 per cent. 

This substance sublimes in transparent needle.*, does not absorb 
bromine, and docs not give a colour with o.'iieentrated sulphuric 
acid, It is evidently the crystalline glycol nn ntir.ned by Wallach 
['iifptrit uii'l r, p. 351). and is probably al.^o the indillerent 

crystalline substance mentioned by Harries and Antoni (p. 114), 
prepared the so called I ; 3-ditnetbvl< v''fohcxadicne from 
metbyllieptenono, without, liowevcr. olvsorving it to be a mixture. 

There is produced, in addition to lliis substance, a second neutral 
t'ompoimd, which has a lower ^uel^i^^ point, but has not been 
iurthcr investigated. 

The liquid B (see above) was aeidihed and e.xtraetcd with ether, 
^ eu 1 gvaiij Qj (.ibtaiiiod, whicli ciintaincd a kelonic 

® bitonk acids, because it gave the ioilotonii reaciton, ami also a 
ssniicarbazoue or mixture of semicarba/.oties, ervstailisun: from 
alcohol and moiling at 12D--131\ but mu- becoming' dear 
'1 182^. wl.en gas was evolved. 

appo.ir, tl.orcfore, that the liydiVKaibon prepared by 
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the dehydration of methylheptenone contains considerable quan. 
titles of m-xylene and dimethylcycfohexene, and probably not more 
than 30 to 40 per cent, of dimethylcyc/ohexadiene. 

In comparing the properties of this hydrocarbon with a dimethyl- 
cyciohexadiene prepared by Harries and' Atkinson (Btr., 1902, 
35, 1175), Harries and Antoni say that the former is more easily 
converted into trinitro-7)i-xylene than the latter. This is not 
surprising considering that, as now shown, the former contains 
considerable quantities of m-xylene. 

KEsn.iiiiTi LuiOnATor.T, rnARM-WKiTio.vi. .Society, 

17, lJi.oo-M.sinTKV Squaue, W.U. 


Gl \'. — Affinity Constant.^ of Hydroxy- and Alkyhmj- 
Acids. 

By Alexander Findlay, William Ernest Stephen Turneii, and 
Gertrlde Emily Owen. 

In connexion with investigations of the influence of the liydro.iy- 
and alkyloxy-groups on the velocity of saponification (Findlay and 
Turner, Trans., 1905, 87, 747), of which it is hoped soon to publish 
a further account, it became necessary to determine the affinity 
constants of several of the acids used in the preparation of the 
esters investigated. The acids which have thus been e.xamined are 
phenylmethoxyacetic acid, phenylethoxyacetic acid, plicnylpropoxy- 
acetic acid, a-hydroxyp8-pheaylpropionic acid, and ^-hydroxy- 
;3-phenylpropionic acid. The measurements were carried out in the 
usual manner with induction coil and telephone ; and in c.a]culating 
. the conductivity’ of the acid, that of the water was not subtracted, 


1. Phtriylmethoxyncctic Acid. 

The acid was prepared by acting on methyl phenyldiloroacctate 
with sodium metboxide in methyl-alcoholic solution (JMeyei an 
Boner, .Inmdin, 1883, 220 , 45). The small amount of chloro-esto 
wbicli escaped conversion was converted into sodium mandelate ij 
the action of sodium hydroxide, and could thus be sepal ate d 

crystaUrsation from the sodium salt of phenylmethoxyacetic lu.d 
free acid was isolated by decomposing the sodium salt with su p mi ^ 
acid, and was purified b\’ repeated recrystallisatioii from bciir 
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, 5^(1 petroleum. The values obtained for the condiietivity and 
iiHinity constant are as follows: 


r. 

A. 

A, 

a= 

Afo 

100 k. 

.'>2 

53-88 

0-143 

0 0748 

fit 

73-50 

0-19.5 

0-0742 

12^ 

98-95 

0-263 

0-07.34 


130-f> 

0-342 

0 0722 


168-5 

0-418 

0 0710 

10-if 

211-1 

0-561 

0 070-2 


i!e.):^-376. Cl) 

ndiurtivity of \vator=l 

•7 X 10~'' luho.s, 


^.notlicr series of determinations gave values ranging from 0 0732 
to 00706. (’onductivily of water = 1'5 x 10“® mhos. 

\s is .seen from the above tabic, the values of the constant 
('ciiitinuonsly decreases with increase in dilution, so that one cannot 
tEikc the niesn as the mo.st probable value, tl’liis cIocrca.se in the 
vhIuc of the affinity constant i.s by no niean.s of rare occurrence 
(see. for cxaniplc, Ostwald, Zri(sc/i. ph;/v'/,ri/. Cliem.. 1SS9. 3, 174), 
and mav be attributed to various cau.se.s, of which perhaps the 
most coirtinon is oxidation, or other chemical change, which may 
tie accelerated hv tlie platinnm-hlack on the electrodes. In such 
cases it is therefore better to take as the value of the affinity 
constant that which is ol)(aincd with fresli solutions. We may 
therefore fake as the host value of the affinity constant the mean 
of 0'0(32 and 0'07hS. namely, 100 /e--0'074. 

The affinity constant of the active /•plienylniethoxyaeetic acid 
ws determined by W. Noth (Trau.s.. 1899, 75. 707). who at two 
dilutkuis found the values 0'0709 and 0‘07-lS. 

2 . Phc7}]il((ho.ri((«'ftic Ar'hi. 

This ncid was prepared by decomposing the sodium salt (Findlav 
and Turner. Trans.. 1905, 87, Too) with sulphuric acid, whereby the 
phcnviethoxyacclic acid was obtained as a vi.^cid. pale yellow oil, 
vbrh L’Oiild not be made to crystallise. It was well wnslicd with 
to reriiovc any m.indelic acid wbicb miL'lit be pre.’^ent. and 
^astheii dissolved in ether and the .solution dried over fused sodium 
^liiphate. An analysis of the silver .salt irave Ag a7'39 per cent., 
^hcroas tlienry requires 37'o5 per cent. 

For tlif determination of the afiinitv constant of the acid, tlie 
oil lias stirred with carbon dio.xide-free wafer at 25" in a clo.-ed 
iiniil the .solution w.as saturated, as imiieated by its con- 
remaining constant. Tlie eouceniraiion lU" the solution 
en determined by titration with standard alkali. I.. iter, the 
purified by distillation under diminished pressure; but 
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the numbers obtained did not greatly differ from those obtahiej 
by tlm washing-out method just described. The acid, we believp 
may be regarded as pure. The values obtained" for the conductivity 
are as follows: 


r. 

A, 

11 

100 

2-2 -23 

38-38 

0-10-2 

0-0523 



0-113 

0-0.534 

31' -12 

73-10 

0-195 

0 0530 

17S-21 

97-88 

0-261 

0-0517 


128-0 

0 341 

0-0497 

712*y<5 

163-2 

0-435 

0-0467 


A.-o (calc.) = 375. Conductivity of tvaloi ~2‘l X 10~^ nilios. 

Another series gave values varying from 0 0539 to 0‘0482. As 
in the case of the methoxy-acid, we liavc taken as the most probable 
value of the affinity constant the mean of the initial values in the 
two series, namely, 100 — 0 053. 

3. Phenyliiroi^OTi/acctic Acid. 

The acid was prepared by decomposing the sodium salt 
sulphuric acid (Findlay and Turner, Trans., 1905, 87, 756). It 
was obtained as a sparingly soluble, pale yellow oil. It was well 
washed with water to free it from mandelic acid, and was purified 
by distillation under diminished pressure. The following values 
were obtained for the conductivity; 


r. 

A. 

II 

100 k. 

27-11 

40 -57 

0-109 

0-0490 

54 -2-2 

56 -59 

0-153 

0-0497 

108-44 

76 87 

0-205 

0-04S8 

216-88 

102 4 

0-275 

O-Oi^l 

433-76 

134-0 

0-353 

0-0461 

867 52 

170-0 

0-455 

0-0437 

(calc. 

) = 37i. Coiiihictivit}’ of \vater = 2 

'1 X 1 0"*' inhus. 


Another determination gave values varying from 0 0494 to 0'0455. 
As the value of the affinity constant of this acid, therefore, we have 


taken 100 A; = 0 049. 


4. a-J/i/drorj/^P-pJif.ttf/ipropioiiic . 

•1 cid. 

The acid was r 'cparc ’ hy Conrad’s method (.1 

?mfden, 1881, 209j 

241). It was puriried by cr^'stalUsatioa. The 
values of the conductivity; 

following are the 

V. A. a— . 

100 k. 

Aep 

109 51-04 " 0-1 :36 

218 68 43 0’182 

436 92-4 0-216 

0-0196 

0-0180 

0-0184 


Mean = 0'018S 

Agf, (calc.) = 37'j. Cohduetivity of wat«r = 2* i X 10“® mhos. 
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As tlie mean of five other determinations we obtained the value 
of 100 1 == 0 0188. As the value of the affinity constant we may 
thereiorc take 100 A = 0-019. 


5. P-Ilydroxy-fi-phenyl'projnonic Acid. 

Tills acid was prepared by Fittig and Binder’s method [Annalen, 
1879, 195, 131), by acting on cinnamic acid with hydrobromic 
acid, and treating the phonylbromopropionic acid with boiling 
ivalcr. The acid was purified by recrystallisation. The following 
arc tie values of the conductivity : 


ir. 

A. 


. lOO-!-. 



A^' 


10;^ 

23 -86 

0-0635 

0 00304 

21 S 

33 ‘4 / 

0 08»0 

0-00.3&0 


4{>'25 

0-123 

0 00396 

8/2 

65 ‘42 

0174 

0 •00-120 



Mteati 

= 0-00396 


(i,'nlc.) = ;376. Conduct 

ivity of \vater = 2-4 

10"“’ mho.s. 


Other three scries of determinations gave as me.ai) value 0 00308. 
As the value of the affinity constant we may take 100 i = 0-0040. 


Rchfiom/iips btlu'ccn the Acids. 

On comparing the affinity constants of the three alkyloxy-acids 
with that of niaudclic acid, we see that the affinity constant is in 
all three cases increased by the siib.stitution of the hydrogen in 
the hydro.yyl group by alkyl, although the increase becomes less 
nth incrc,ase in the molecular weight of the alkvl group. The 
ratios of the affinity constants of the alkvloxy-acids to that of 
mandolic.acid are 1-77. 1-117, and l-]7 respect ivoly, S’ucl, an increase 
in the value of the affinity constant by the substitution of a bydro.xv- 
b)- an alkyloxy.group was also found liy O.stwnld (Joe. <•(',)' in the 
ax of glycollic acid and its methyl a.id'cthvl derivatives. In these 
taieithc affinity constants of the methyl and ethvl glvcollic acids 

atiilit!dr ^ glycollic 

aoa witTiw" of « liydrnxy / 3 -phonyIpropionic 

S-’ tin, • ‘ acid, wc find that the loniier is 

13 174 Th •*‘at of pliouylpropionic acid 

IVer-srl.pi.iI"',' "’‘"’ ’''r" *'ian the factors given by 

ui'iK'o of the 


^^p^scliGidc 
liydrnxv- 
il'Sl. 


T 1902, 23. -,'H9) for the in(l„..„vv o. uie 

g up m the a- and 3-posilion re.spectively, namely, S -l and 
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The influence of the phenyl group in the ^-position is obtained 
from a comparison of the affinity constant of o!-hydroxy-;3-phenyl- 
propionic acid with that of lactic acid, or of the affinity constant of 
/3-hydroxy /3-phenylpropionic acid with that of ^-hydroxypropionic 
acid. The factors obtained in this way are 1-36 and 1'27 respec- 
tively. This is considerably less than the influence of the phenjd 
group in the a-position, which, from a comparison of phenylacetic 
acid with acetic acid, or of mandelic acid with glycollic acid, is 
found to be 3T and 2'S respectively. 

Uxn'F.KSiTV OF Birmisobam. Usiveksitt of Sheffield. 


CV . — Studies in the. Cumphane Series. Part XXVI. 
Aryl Derivatives of Iminocamphor. 


By Martin Onslow Forster and Tom Thornley. 


From time to time during the past live years attempts have been made 
by one of us to prepare that monoxime of camphorquinone wliicti, 
owing to the asymmetry of the camphor molecule, would be structurally 
distinct from the two known stereoisomeric forms of isonitrosocamplior. 
The line o£ attack has been based on the theoretical possibility of 
oximating a .selected a-derivative of camphor and afterwards re- 
placing the d-substitueut by oxygen without disturbing the oximino- 
group. These experiments have resulted in unbroken failure. IVhen 
they escaped the well-known difficulty which attends the preparation 
of oximes from a-derivatives of camphor, they have been checked at 
the .second stage, and the present communication adds another to the 
list ; the oxime of camphorquinouephenylhydrazone was prepared in 
the hope that by the action of benzaldehyde or of acids the trans- 


formation 


^CI’S-OH 




CIN-OH 


might be brought about, but the plan in question * has not 
materialised. 

The observation that camphorquinone readily undergoes conden^ta 
tion with p-aminopheno], liowever, suggested a new elass of derivatives 
which m:ght lend themselves to tho purpose indicated above, and the 
action of hydroxylamine on the resulting ^-hydroxyphenyllfflirio 
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fiiropl'O'' 

[olloviUi 


jras therefore studied with the oliject of completing the 
series : 


C.H, 


9:0 

<^c:o 


C's1Ih<I 


c:n-oh 


CsH,4< 

OH 


.c;n-CjH,-oh 

c:o 


fi TT 

» “^c:n-oh 


Aoain the scheme proved fruitless, but a.s the reason for thi.s failure 
came to lijjht, and gives experimental probability to the commonly 
accepted explanation of o.xime production, it seems worth recording. 

When hjiiroxylamine acts on p-hydroxyphenylimi nocamphor, the 
the only products are p-aminophenol and isonitrosoeainphor, ju.5t as 
the, last-named substance is regener.atcd from its iV-methyl ether 
(lians,, 1304, 85, 898). Proceeding in the same way with p-ethoxy- 
pheiiyliminocaaiphor, however, there ha.s been isolated an intermediate 
hydrosTlamino-derivative, which, although ipiite stable in the dry 
state, is quickly resolved into p-pbeuetidino and isonitrosocamphor by 
the action of organic solvents or of alkalis ; 

XH'OH 

+ NIlyC,H,-0’CJI,,. 


Hence the failure to oximate iminocamphor and its aryl derivatives 
must be ascribed to the attack by hydroxylumine upon the azethenoid 
liiikiugin prefereuce to the carbonyl jgroup, and incidentally oilers 
fresh evidence to justify representing tlio A’-alkyl etliers of isonitroso* 

camphor by the expression already advocated on 

other grounds (Trans., 1!)0S, 93. '’d l). 

Our principal reason for describing these experiments, however 
follow.^ from a polarinietric examination of the aryliminocamphors, 
^liicbhas showed them to be endowed with s[*ecitic rotatory power of 
a very high order, /^llydroxyphenyliminocamphor, indeed, has in 
pyridine the specitic rotatory power [a],. l‘b")0 , cuiie.<px>nding with 
[H]q 4240^, values which we believH are niirivalled in the hi-tory of 
asymmetric compounds ; so f:ir as we Jiave been able to a.'certain, the 
most active substances hitherto described are the /• santoninimide of 
Fiaiicen'oni j;, Arcarl. Lincfiiy 1003, [vj. 12, ii. 1^04), with 

Hu Ibia , , and the caiiicherv! C-- .M-uiicarhaZiine of 

I'-benzoquinone (F.uster and Fierz. Trans., 87, 72-J), with 

Hl I0u)l and [Mj,, -.Jdh)', As noticed in the ease of the last- 
substance, the rotation of /j-liydroxyphenvliuiinocamphor 



944. 


FORSTER AND THORNF.EY ; 


exhibits considerable variation with the medium in which it is 
examined, but the sparing solubility of the compound has precluded a 
wide selection of organic liquids from being made, and has necessitated 
the employment of highly diluted solutions. 


Weight RoUtion in 

Solvent. in 100 c.c. 2-dora. tube. [a]„. [M]„. 

Pvriaine 0'4ir)2 13°42' 1650" 4210" 

Ether 0-0419 1 IS 1492 3831 

Etbvl acetate 0-0956 2 42 1412 3029 

Acetone 0-1810 6 f. 1404 3608 

Alcoliol 0-0832 2 17 1373 3624 

Chloroform 0-2312 6 18 1363 3.603 


Tt appeared significant that whil.st the previously hlghe.st recorded 
molecular rotatiou is associated with a quinonoid derivative, trans- 
formation into a substance of that clas.s is theoretically possible in the 
case of 


c:n-c,h,-oh 

CsHi4<^;0 


x-n:c,h.:o 


but having found that the methyl and ethyl ethers po^^sess rotatory 
power of the same order, wo conclude that the above-suggested 
rearrangement has not occurred to any great extent. 

Beside.s / 3 -aminophenol, ^•anisidine, and ^vphenetidine, we have con- 
densed aniline, ;>chIoroaniline, ' and m-aminophenol witli campbor- 
quinone, but an experiment with jo-nitroaniline was unsuccessful. It 
then became interesting to prepare /)-phenyloncbisiminocamplior, 

0 H H 


for comparison with phenyliminocamphqr ; the substance was found 
to have specific rotatory power more than double that of the j-impler 
molecule, the molecular rotation in chloroform exceeding fiOOO'-^, and 
reaching [M]^ 6173° in pyridine. The following diita as to the aryl 
derivatives of iminocamphor may be regarded as comparable, having 
been collected from solutions in chloroform. 


^-Phouylcncbisi’.iiiiiocamphor 

jt)-l-lydroxy[>hpuyliii.iiu){:;iti;{riir>r 
j>-Etlio.xy{)hei)ylirninoc:unpli<ir .. 
/i-ilethoxyjdu-nyiiminocamphor 

Phenyliininocamphor 

^•Chlorop}ienyliiiiinocatn]ihor .. 
?/i-Hy<h'Oxyplieiiy]imiii‘''Cainphor 


Veiglil iu 
100 c.c. 

Rotation in 
2-dein. tube. 

[=]... 

[.Mb 

0-1)240 

lb 50' 

i.bOy'’ 

6090 

0-2:312 

() 18 

1,86:1 

o.'03 

0 4:312 

10 47 

1250 


0-3S84 

9 30 

1223 

o-oor.o 

7 20 

720 

1"50 

0-115-2 

5 20 

642 

1768 

0-41-24 

5 12 

630 

1619 


The interesting aspect of these compound.s lies in the emphasis they 
give to the point .so frequently made by workers in this field, iiinie]\ , 
the influence exerted by unsaturated groups on specific lotatoiy 
power. Some among the aryliminocamphors readily take up two atoms 
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of hydiogsi at the azethenoid linking, and pass thereon into aryl 
aeriraliviis of aminocamphor, 

'::nx oh-nux 


C«H 


■.<g 




the consequent depression in molecular rotation is phenomenal, as in- 
dicated by the following measurements in chloroform. 

Ijiifics compared. [aj^.. 

Hydinxyphcnyliniinocamphor 1363 


i?-)It-t)iOKyidu;nyliminoeamphor 

5).ilcthf).\yi'lieny!amiDoeam|ihor 

riieiivliniiiiocamphor 

I’lK'iiylaminocamphor 

j^-Chfoiophcnyliminocarophor 

j;-Ciiloroplu-uylannnf>CHinphor.. 


[«]o. 

IM],. 

Diffi-renco 

of 

136 . 3 ’ 

3503 ’ 

83 

215 

3288 

1223 

3314 



68 

186 

3128 

726 

1750 



127 

300 

1441 

642 

1768 



Oi 

261 

1507 


Before discussing the conclusions which those observations suggest 
[\s to the relation between structure and optical activity, it is worth 
while to point out that the results have a distinct bearing on the 
constitution of condensation products obtainable from camphorquinone 
and derivatives of phenyl hydrazine. This matter was discussed in 
detail by Armstrong and Kobertson (Trans., 1905, 87, 1272), who, 
while ascribing to earaphorquinonediphenylhydrazone the azethenoid 
C*X*N(C H ). 

structure, ^ \ regarded the phenylLiielhylhydrazone 

and the phenylhenzylhydrazone as “ phanes,” 






and 


V,.n - 

, ^c.o '('.*0 

and repreaentpil the uusubstituted plienyllivdrazoDP, wliicli is tauto- 
meric, by the two expressions ; 

,XH 

(j/ I — XII 

c-sW./ 1 \x-t',.H. 

‘*\c:o '■ ■’ \L'-o-x-t',H, 

The arguments which led one of ii.s to throw doriht on the propriety 
M regarding the [ilienylmethylhydr.izono and plienylUonzylhydruzono 
^ i cring in structure from tlio diphonvlhvdrazone and one form of 
ggf'j™d'hydrazon 6 itself have been .stuted ut length (Traii,«-, 1006 , 

' and need not be recipitulated, ahhoiigli it micht be 
rationed in passing tb.at one of the.e, wlnci. went to shmv that 
rlbplacement probably helps to account for t lie low 
Srin'dK ” ^'"'’P*‘®''9”’'’”'>P'lipbeiiylhydrazonp. has since tiecn con- 
(Hall ^ P^rirKrt'cn of dipbenylinetliylctiecamphor , tliis compound 
« and Bauer, Compl. rend., 1906, 142, 971) stands in the same 
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relation to benzylidenecamphor and methylenecamphor as that 
subsisting between dimethylboroylamine, methylbornylaioine^ 
bornylamine, and the effect produced on rotatory power iti the two 
series by substitution of parallel order is exactly similar, the rotation 
of diphenylmethylenecamphor, both specific and molecular, beinc 
lower than that of benzylidenecamphor. In the absence of fresh 
chemical evidence, the material brought forward in this communication 
must, in our opinion, finally dispose of the phane ” represontalioti as 
applied to the phenylhydrazones of camphorqiiiiione. Reeallino the 
one argument on which that representation was based, namely, the 
abnormally high rotation of the unsymmetrical hydrazones, and con- 
sidering that its adoption involved the transference, quite unsupported 
experimentally, of a methyl or a phenyl group from one atom of 
nitrogen to the other, it is pertinent to inquire how the advocates of 
the “phane” would lepresent the condensation products of camphor- 
quinone with aniline derivatives. Here are substances with only two 
“ phanogenetic” atoms, and no second substituent to transfer itself 
from one atom to the other; nevertheless, their rotation exceeds in 
some cases even the high values recorded for the phenylbcnzyl- 
hydrazone and the phcnylinethylhydrazone, whilst other members of 
the group are considerably less active. 

Turning now to the more general question of the x’elation between 
structure and optical activity, there is no small temptation to draw 
from these and other doriv.atives of camphor conclusions which might 
be expected to have still wider application. Nevertheless, we deem it 
advisable to proceed cautiously in this direction, principclly because, 
in addition to the peiplexing variety of factors at work, a disturbing 
doubt as to whether, after all, chemists have arrived at an absolute 
method of measuring and correlating that esoteric property known as 
optical activity must have enforced itself du the attention of all who 
have studied the problem. The stream of optically active subsUnces 
poured into the literature e.ich year has not carried our perception of 
the relation bet\reen un.saturation and optical activity beyond the 
generalisations of Tschugaeff {3er., 1808, 31, 1775), Haller ami 
Muller {Compt. rend., 1809, 129, 1006), Rape {Annahn, 1003, 327, 
157), and Haller y^Jonipt. rend., 1903, 136, 1222). Among the?e we 
regard the parallel drawn between the chromophoric and gyiophoric 
effects of various groups (Rape and Frisell, J»er., 1905, 38, 106) one 
of the most illuminating, although analogy with auxochromes would 
have been more strict. We can only claim to furnish a few new illus- 
trations of this rninciple, and the following comparison brings out 
(1) the small effect produced by a conjugated linking when acting 
alone, (2) the greatly enhanced effect of such a linking when co- 
operating with a benzene xing, (3) the depression due to saturating 
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one of the conjugated linking, and (4) the effect due to 

the (iheoyl group independently of the conjugated linking : 

^cii-NH, c:nh ,c:n'C„h, 


'CiO 

[M]„ 35“ [Sl]„ 151°. 

cn 


-CIO 
[M]u 1750“ 


[M]„ 309“ 

An exactly parallel gradation is shown by the following : 


CII'CH, 


50“ 


C H 


[M]^ 1020°. 


[Jl]u 209“. 

[M]„ 348". 

and the nuraei ical differences between the respective members of the 
two series must be ascribed to the different .auxorotatory effect of the 
caibon-nitrogeu and the carbon-carbon linking.s. Th.it such differences 
arodne to .1 qualitative peculiarity of the linking.s in rjuo.stion, and do not 
arise solely from alterations in mass, was to he e.xpected from the series : 


XlOUo 


,, ,, .c:nh 

‘ X-O 


^sH.r<A:r 


'c:o ’ 

[M|„ 209°. [J1J„ 151°. [Ml„ _ S4 to - 188°. 

where the mass is changed by one unit only at each step ; it must not 
be forgotten, liowever, that the abnormal rotation of camphorquinone 
may be due to some .association between the oxvgen atoms, the 
following relatioiisliip being of a more conventional character ; 




XIU-NH. 


b.ii,.<9»-oii. 


t-'^]i.50°. [.M]„35. [.M]„40°. 

.Wording to T.schugaeff (foe, cil., 17SI), an in.active complex (phenyl) 
CMrts greater iiillueucc in proximity to the a.symmetric system than 
when remote from it, and tliis principle can be iliiistratod by comparing 
taaiplioiqiiinoin.piie.j 3 y]),y,])-.jy^,j,^. and anilinomethvlenecam[dioi’ (Pope 
‘Old head, this voh, 177) with piiettyliminoc.implnu' and beuzylidene- 


caiii[iborrespooiivt.iy 

“ " X’lO 

ji, 1750’, 

C,ll 

[ 5>]o K'20 , 


L.M]„S32. 
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In each of these cases the benzene ring is divorced from the 
conjugated linking by an imino-group, and the result is in accordance 
with Tschugacff’s generalisation, although this detachment may itself 
be an operating factor in the depression of activity, for mere banish 
ment from the neighbourhood of an asymmetric system will not always 
control the exaltatory effect of the unsaturated complex, as witnessed 
by the series of camphoryl-^-semicarbazones (Trans,, 1905, 87, 7'Jsj . 
this comprises derivatives of the general formulae : 


CsH, 


CH-N(aSr:CHX) 


I 

‘^c(on) 




,ch-n(n:cy.j 

C(OH) NH- 


>co, 


having molecular rotation varying between 300*^ and 2000°, whilst ia 
the case of f>-beiii:oquinonecamphoryl-^-seniicarbazone, [M]^, -3810® 
is attained. 

Perhaps the most remarkable illustration of the principle laid down 
by Haller and Muller (loc. cif.), namely, that exaltation of optical 
activity is occa.sioned by an unsaturated linking associated with a 
benzene ring (compare also Rupe, ioc. cU., 167), is to be found by 
juxtaposing the following three compounds : 


c H 

[M]„ 1750° 


CsH„<r 


.c:N-CeH,-iv:a 


c:o 


[M]„ 6100“ 


p'M. v*n 


LM]b 790°, 

The molecular rotation of azocamphaiione is modest beside that of 
pbenyliminocamphor, although it contains four asymmetric carbon 
atoms and two continuous conjugated linkings ; it is trifling beside 
that of phenylenebisiminocamphor, in which the effect of a benzene 
ring is superadded. 

It is noteworthy that, although a benzene ring is capable of exalting 
specific rotatory power when attached to an ethenoid or azethenoid 
linking, it nevertheless happens that introducing a second phenyl group 
has a depressing effect on the operation of the first, provided that the 
two groups are attached to the same atom ; the parallel with dimethyl- 
bornylamine suggests that it is the resulting symmetrical disposition 
which determines the effect ; 


[M]„ 1020°, 

[M]u 6.50". 




P IT . 

[M]u 907°. 

c:n-n(c\H5),, 

[M]u 420°. 
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[M]o 348“ 

CH^ 

CH-NH-CHj 
[lit 160“ 




SiiitVc;o 
[M]„ 197°. 

C H 

« »"-ch-n(ch3); 

[M]„ 108“. 


forward these comparisons we recognise that, dealing as 
^1 ev do wit/h camphane derivatives only, important modifications 
VTQuld likely become necessary before applying them to problems 
iu. aiiothfi' group. The necessity for cautious procedure may be 
emjilmshed by the following illustration of contradictory effects pro- 
duced by the hydroxyl group ; in the first three cases, replacement of 
hydrogen by hydroxyl has increased the molecular rotation by 50 — 135 
per cent., whilst the fourth comparison reveals a diminution of 30 per 
cfot. 


^o:nh 

iyiu<6;o 

[M]„ isr. 
^c:cH. 

[.Ml„ 909'. 
[1I1„ K.-iO’ 

c:cH-c,ir, 
[-M],. 1020“ 


IV H 


— > 


[.M], 3.06 ■. 

•[.M]„ 306. 
CH 

[ICu 350.':“. 
[.Ml., 720 \ 


It i.s intended to continue the .study of these derivatives of imino- 
Qiiiphor, and to compare them with analogous compouud.s. 


Expeuimental. 

Phenyliminocamphor, '' 

Camphorijuinone and aniline in molecular proportion were heated 
'^uli anhydrous sodium sulphate (luring several iiours at 00 — InO^, 
the prodiut hecaine hard on cooling; the crusiied material was 
extracted with alcohol, from which jdienyliininuratnphor ^^eparated on 
dilution with water, Uecrystallisation from hot petroleum gave long, 
l^i’trous, sulplmr-yellow needles melting at lOO ; 

guve lO-d f.c. at 31^ and 750 mm. N O'O 1. 

requires N- 5‘81 per cent. 



950- 


FORSTER AND THORNLEY : 


The substance is readily soluble in cold organic media and in hot 
petroleum. In its behaviour towards hydrochloric acid it resembles 
iminocamphor, dissolution being followed almost immediately by 
hydrolysis, this being completed on warming the liquid, from which 
caraphorquinone is then precipitated. 


Pkenylavnnocamphorf 


Phenyliminocamphor dissolved in ether was shaken with zinc dust 
and 10 per cent, potassium hydroxide until the colour was destroyed' 
the colourless, crystalline residue left by the ether was recrystallised 
three times from alcohol, forming lustrous, Sat, transparent prisms 
melting at 80° ; 

0-1530 gave 0-4452 CO.^ and 0-1190 H,0. C = 79-35 ; H = 8-64. 

ON requires C = 79-00 j H = 8 64 per cent. 

The reduction product is very freely soluble in organic niediii, 
including petroleum, and is slightly soluble in boiling water. A 
solution containing 0-0002 gram in 25 c.c. of chloroform gave ai, 0^55' 
in the 2-dcm. tube, whence [a]i> 127 0°. It does nob form a stable 
salt with platinum tetrachloride, which oxidises it, and attempts to 
prepare a benzoyl derivative by the Schotten-Baumann and pyridine 
methods wero unsuccessful. The ri/iro^o-derivative, 
crystallised from dilute alcohol in faint yellow needles, hecoming 
darker on exposure to light and air ; it melted at 81 — 83° : 

0‘12S2 gave 1 1-1 c.c. N., at 19° and 764 mm. N = lO'OO. 

requires N = 10*30 por cent. 

The substance is freely soluble in organic media, and gives 
Liebermanu’s reaction, but we have failed to convert it into 
camphorylphenylhydrazine. 


^-Ihjdroxyphenyliniinocamphor, 

On mixing an alcoholic solution of camphorquinone with the calcu- 
lated amount of p-aminophenol hydrochloride and sodium acetate in 
water, the coloui of the liquid deepened, and after being gentlj 
heated during half an hour, yellow crystals separated. After le- 
crystallisalion from hot alcohol, the product was obtained in tran^' 
parent, clear-cut, deep brown pri.sms, melting at 233° after smtenng 
at about 220° : 

0'1442 gave 0-3917 CO., and 0-0940 H^O. C = 74-65 ; K = 7-21. 

0'16&.l „ 8-3 C.C. No at 19“ and 761 mm. N = 5-71. 

G, 5 H,(,OjN requires”c = 74-71 ; H = 7 39; N = 5-45 per cent. 
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Organic media dissolve tho substance only sparingly, and it is 
insoluble m boiling petroleum. It is very slightly soluble in boiling 
but dissolves freely i„ sodium hydro.xide, forming a deep red 
liquid, from which it is precipitated by acid.s ; it dissolves also in 
sodium carbonate and m ammonia. Concentrated sulphuric and nitric 
aids dissolve it when cold without changing the colour, but when 
heated with hydroehlonc acid the deep orange-yellow solution quickly 
becomes pale, and camphorq.iinone i.s precipitated on coolinv Ferric 
chlmide has no action, on an ethereal solution, but ferrous” sulphate 
gives a bulky, gras.s-green precipitate when added to the .solution in 
very dilute potassium hydro.vide. 

Adm of -In the hope of obtaining tlie oxime of 
pliydroiyphenylimmocaiiiphor,>n alcoliolic solution was mixed with 
slight excess over tho calculated amount of hydroxylamine hydro- 
ehlondeiuid sodium acetate dissolved in water, the rod colour of the 
liquid disappearing completely in twelve ho«r,s. Ou removing alcohol 
without heating the .solution, there .separated fsonitro.socamphor whilst 
yaminophenol remained in the water. Oampli«r<p,inonedio.xime was 
not produced. 

f-lfyiroxtjph- iiyUiininocamplim', C 11 

Eduction in this case was effected by .shaking a solution of 
Hiydro.vyrl.e.iylmii..oeampho^ in dilute alkali hvdroxide with tine 
tettiiproeoledfrom air the intense colour of 'the .solution disap- 
sard in a few minutes. The liquid was then .saturated with carbon 
doiide and extracted with ether, the colourless residue from tliisbeinv 
^^tanised^lroni dilute alcohol, which deposited minute pS;;^ 

H 642 gaveO« 0 , 3 CO..and 012d| 11.,) ,r_q.-„s 

kjoJi, require.s C = 1 41 3 ; 1 1 3. n j,,.,. 

Sr 1=; 

M»xuVthritri ^ 

'ule, whence r.stiVb^ '•. "3;'' in the 


'bh xov. 
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T- • k . nrf 

yi-Methoxyphew/hwinocamphcn , “u 

Condensation between camphorquinone and anisidine took place 
readily on the watei-bath, and the product crystallised from alcohol in 
golden-yellow needles melting to a deep red liquid at 120“ ; 

0-2027 gars lO'O c.c. at 18° and 7S0 mm. N = 5-62. 

Cj,H 2 ,Os,h; requires N = 5-20 per cent. 

It is freely soluble in cold organic liquids, excepting petroleum, 
in which it dissolves readily on hoiliug, separating in long, llat, 
striated cry stals when cold. 

CH-NlI-CjlVO'CH, 

y,-Mhoxyjihenylaminoca7njJior, 

The reduction was attempted by the method used for phcnylimino. 
camphor, Imt the ethereal solution did not lose its colour, and 
yielded unaltered material on evaporation. p-Methoxyphenyhmino- 
camphor was therefore dissolved in glacial acetic acid and stiricd with 
zinc dust until coloui-le.ss ; on diluting the filtered solution wiUi water, 
colourless prisms separated slowly. After recrystallisation from 
alcohol, well-formed, Iransparoul, six-sided prisms were obtained, melt- 
ing at 101° : 

0*1035 gave 0*'28’2t CO., aod 0*0788 H^O. 0 = 74’11 ; H = 8'46. 

C\;H., 302 N requires 0 = 74*73 ; H = 8*42 per cent. 

The sub'tance dissolves very readily in organic media, and the yield 
is disappointing, A solution containing 0-0015 gram in 25 c.c, of 
chloroform gave auO°3o in the -2-dcm tube, whence [ajo 68-3t 

Y-Kthoxyphenyhnnnoawiphor, 

An aqueous solution of ;>-phcnetidine hydrochloride mixed wtb 
sodium acetate ^vas boiited -with the calculated amount of camphoi- 
quinone dissolved in alcohol; the liquid immediate!} daikent'' . ^ 

after being heated during a few minutes on the water-bath, ym ce . 
dense, yellow precipitate. KecrystaUisation from alcohol 
petroleum, gave bright yellow, silky leaflets, melting at ^ 

difficulty was experienced in estimating the nitrogen, w ic i I 
to be mixed with methane unless the combustion is pel oinje 
unusual deliberation : 

0*1 702 gave 7'9 c.c. Xg at 18° and 767 mm. X' = 5*41. 

CigH., 3 U^X requires N = 4'91 per cent. 
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Behaviour towards solvents resembled that of the raethoxy-com- 
On attempting to reduce jj-ethoxyphenyliminocamphor, the 
^roduct wad an oil, alike whether an ethereal solution was shaken 
^ W aqueous potassium hydroxide and zinc dust, or whether the metal 
xv added to a cold solution in glacial acetic acid. The solution of 
Qxe oil in ether was saturated with dry hydrogen chroride, and the salt 
tliiidobtaiucd decomposed with sodium carbonate and again precipitated 
with liydrogeu chloride, the colourless substance decomposing at 210" : 
0-2353 -are 0-1020 AgCl. CUlO-80. . 

requires VI ^ 10*94 per cent. 


\ solution containing 0*1880 gram in 25 c.c. of alcohol gave a^, P32' 
in the 2-dcni. tube, whence [a]„ 10T9'*. On setting free the ba.se from 
jjj.,h-fK'hloride, however, it could not ho obtained in ery-stals. 

Ih Jhjdroxfjlainhw-de-rimlive . — Attempts to piepai-e ati oxime from 
ji-hyiitoxyphcnyUininocamphor having failed, the etlioxy-deiivative 
(5 |;iaind) dissolved in alcohol was mixed witli an aqueous .solution of 
hydi'uxyiaiiiiiie hydrocliloride (1*5 grams) and sodium acetate (3-5 
('Wins); although the liquid was not Imated, t)ie yellow colour quickly 
fded, ami after twelve liours the alcohol was removed under 
dliaitiished pressure, leaving an oil which rapitlly solitlitied. When 
thoroughly dry, this siilistanco was (lis.solvcd in warm petroleum 
(h, p. GO— 80''), and precipitated without delay by cooling, it having 
been found that the iiydroxylamiuo-couipouiid, alrhough .stable when 
dry, qiuckly changes to wonitro.socau^phor ami phenetidme in the 
dissolved state ; long, lustrous ueedles separated, nudiitig at 03' ; 


gave 9’2 e.e. A”., at 18^ and 767 nun. \ 9-28. 

requiies Xi=8*8ii per cent. 

If the sehilion in petroleum is boiled and allowed to cool spon- 
raeouily, the long nee.llc.s of tlie hydroxylariiiiio-coiiipoiind are mixed 
fiiii transpateJii pri.sni.s meUing .at 152'. con.'i.'-tiug of the .stable iso- 
htro’ocampljor, whilst the mother liquor contains phenetidine. 
cunhei'niere, alkali (lcvfl()ps witli the .substance a yellow colour, due 
honitrosocaiiiphor, jdieuetidine beitig precipitated as an oil. 
AkoiolKi ammutii.ieal .«iivcr oxide is reduced immediately on uai miug, 
and ■ilthoagJi tliis iniglit certaialy be due to initial resolution into 
pbenethlme uD<i />mitros(K-aruphor, t he latter subslauee and ethoxy- 
ptemliujinocuujplior itself are not oxidised hv (his aL'vnt. 

-^ solution coutiiiniiig U'22t)9 gram in 2i) c.e of chloroform, .and 
amined as quickly a.s po.ssible, gave ii„21.')' in the 2'deiu. tube, 
’ vorre.spon.lmg witli [M V. ;i2;j-7 ; siigl.t increase 
conp^^ *’"'*'* ‘■'^b'uion being e-nstant at a,, 2 25', 

tbsoTr ’ ''*'**■*' appro.acbes cWly to that of 

c tsduitrpsoeaniphor, .‘kio’S , in the .same solvent. 
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ii\-I7^d‘i'oxyphenylituiiiocamphoi‘f 

The product of condensation between camphorquinone and 7ii-amino- 
phenol was crystallised from alcohol, precipitated by petroleum fiou, 
the solution in chloroform, and finally recrystallised from henzeae, 
when it melted at 173'5^: 

0'0707 gave 3'7 c.c. N., at 30’ and 771 mm. 14 = 5'77. 

requires N = 5-45 per cent. 

The substance is distinguished from the ^nhydroxy-compound by its 
pale yellow colour and ready solubility in organic media; it is, how- 
ever, insoluble in boiling petroleum. The solution in potassium 
hydroxide is orange-yellow, quite distinct in appearance from that of 
the isomeric substance. 


'^■ChlorophmyUminocmnphoT, 




9:n--c,h,ci 

CO 


Calculated amounts of ;>-eliloroaniline and camphorquinone were 
heated together during four hours on the water-bath, and the hur.leued 
product rccry.-tallised twice from alcohol, which deposited lustrous, 
flat, yellow prisms, melting at 140’ ; 

0'1070 gave 5-0 c.c. X., at 10° and 747 mm. N = 5-35. 

0'20S0 „ 0 1070 .\gCl. Cl = 12-70. 

Cj^lIj^OXCl requires N = 5'08 ; Cl = 1'2'85 per cent. 

Cold organic liquids and hot petroleum dissolve it readily, the last- 
named depositing the suhstance in huudles of long, yellow needles on 
cooling. 


CH-XU-CsH.C’l 

}^Chloroplteni/lariixnocamphor^ 

On adding zinc ,lust to a solution of ,,-chlorophcnylimiuocamplior m 
cold glacial acetic acid, the colour was discharged almost 
diluting th.e tillered liquid with water precipitated miimto snow 
crystals, and after rocry.stallisation from hot dilute .alcohol, ^ 
Stance was obtained in 1 raiispareut, six-suletl prisms, melting ' 
0'l-269 gave 0-.>245 C(C and 0 0S54 H.p. C = C!) (4; H- i 

0,5ll,„ON'Cl requires C = 6'J-21 ; H = 7-21 per cen . ^ 

The base is freely soluble, even in petroleum ; a solution ’ 

0-0931 gram in 23 c.c. of chloroform gave a„ 0"4n m the - 
whence [a]j, 
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, c:y-c,iL-N:a 

^^.phmyhnehisxmtnocamphor, 


Wiiou alcoholic camphorquinone (2 raols.) was added to an aqueous 
oktioii of p-phenylenediamino hj^drochloride mixed with excess of 
oJia>'> an intense brown coloration was developed almost 

after half an hour on the water-bath the cooled 
liquid deposited the condensation product. Crystallisation from 
boilio^' filcohol gave lustrous, golden-brown needles, melting to a deep 
red ■ 

0'2090 gave 13'6 c.c. at 23'^ and 773 mm. N = 7‘46. 

0’.-,, 1 ‘equires N=:G‘93 per cent. 

The substance is freely soluble in chloroform and in pyridine, 
Jis^olving less readily in acetone, ethyl acetate, and benzene; 1 gram 
require.' about 50 c.c. of boiling alcohol to dissolve, and it is insoluble 
iu peti'oleuiu. A solution containing 0'OS40 grain in 20 c.c. of 
pyridine gave a,, 12'^50' in the 3-dcm. tube, whence [a],, 1528'^, 
cori'pspondiiig with [M]i> 0173**; the rotatory power in chloroform, as 
already stated, is [a],, 150'J-’, or [.M]i, 6006’b Attempts to reduce this 
compoMid havo failed. 


Oxititc of Ca7nphorquvionephenylktjilra::on€, ^.Tr “ ' 

The dilficulty of {)reparing oximes from a-<lerivatives of camphor ha.s 
been the subject of comment, and caniphorfpiinonepltenylhydrazonG is 
not an exception, but the method recently described for the production 
of 4-benzilmonoxi)ne (this vol., 431) proved sncees>ful iu the present 
case. In a dry pyridine .’solution of hyilroxylamiiie prepared from lU 
grams of hydrochloride and r>'5 grams of sodium hydroxide. 4 grams 
of the camphor dcriv.itive were dis.solved, and loft at 40 — 50' iluring 
two months ; the silky, yellow needles wluch separated on pouring the 
liquid into a large volume of water were recrystaliised from hot 
tilrahol. Clear-cut, primrose-yellow, tr.inspaivnt prisms wt're obtained, 
melting at and dppres.sing the melting point of camphorquinone- 
pheDylhydia^onc when mixed with it : 
fl'lOr^ gave 14-5 c.c. X,, at 21-’ and 771 nini. X = lo'do. 

CYJI •. requires N -i: I5'5U per cent. 

‘^nlutiou containing 0-2208 gram in 25 c.c. of alcohol gave 
iu the 2-iIcm. tube, whence [uj,. 1 47‘2 . All ;Ute^Ipt^ to 
ifausfoini this compound into a .sinietur.il isomeride of isonitroso- 

®plioi by removing the pheiiyllivdrazino rc.'idue have been 
fruitless. t J . 
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CtN'OH 

The Phmylhydrazom of, ii^oNitroROcamplior, ^ 

This material was first prepared by Glaisen and Maiiasse {Annalen 
1893, 274, 78), and the siig<^estion has been made that it is deriver] 
from the unstable form of fsonitrosocamphor (m. p. 114“^), bceanse tlie 
stable modification, wlien separated from the Claisen niixture, fails lo 
yield it (Trans., 1904, 85, 909). If (his were so it should be pl>^;^iKle 
to recognise two isoinerides, in whicli the configuration of tbe oxiiuioy 
group corresponded to tliose of tho two forms of fsonitrosocamplio)' 
The^condensation of i^ouitrosocamphor (Claisen mixture) with pl^eIl^l. 
hydrazine was accordingly repeated witlmut heating the luaUTials 
and the first precipitate, after being treated with a small quantity of 
cold alcohol and drained, was repreeipitated from a solution in cold 
chloroform by petroleum. Pule yellow needles, melting at 15 and 
having [a]p - 235 5'^ in alcohol, wore obtained : 

OT155 gave 15*7 c.c, at 20"^ and 770 mm. N = 15'76. 

requires N « 15*50 per cent, 

"When the condensation product was extracted with boiling alcoliol. 
however, the extract deposited primrose-yellow, transparent pri?m^, 
containing the same percentage of nitrogen, and melting at tlie same 
temperature, which w.as al.so the melting point of a mixture ; but the 
specific rotatory power was [a],, - 1 39*5'^, which we regard as indicating 
the existence of two phenylbydrazones, and suppose that the one 
derived from the unstable fsonitrosocamphor passe.s readily into the 
pbenylbydrazono of the stable form. The observation that the hltiarc. 
from the crude hydrazone yields the stable mnitrosoeamphor when 
extracted with alkali, is in agreement with the conclusion th Lt it if; 
the unstable form which is removed from the Claisen mixture by the 
condensing agent. 

Koval Colleok of Science, Loxnox, 

South Kkxsikgtox, S.W. 


CYL — Tha CifJo'ffi' of Aqueous Soh/tio}(s of Viohinc 
AruL 

By PnEcnmcK George Doxnax and Wii.hei.u SriixEinr;];. PIi 

Some time ago, \V. N. Ilartlev (Trans., 1905, 87, 1797) railed 
questieu the fact that violuric acid, when dissolved iu careful!} 
purified water and guarded from contamination by alkali?, sh'J''’' 
a violct-rcd colour. The statementa of Hartley are entirely at 
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variance with the work of Magnanitii {Atti. R. Accad. Lined, 
1S93, 4 , [ii], 69), Wagner {Zdtseh. -physikal. Chem., 1893, 12 , 
314 ), Doiiuan {Zdlsch. -physikal. Chem., 1896, 19 , 46.5), and 
Guincliard {Her., 1899, 32 , 1723). Moreover, the .statementis of 
Hartley have been accepted without criticism by E. C. C. Baly 
(Trans.) 1906, 89 , 979), who has made use of them in speculations 
on the constitution of violiiric acid. In this state of affairs, it 
appears desirable to prevent this error from .spreading further, 
although anyone acquainted with the literature of the subject 
would bo scarcely likely to accept Hartley’s statements without 
reserve. According to Hartley, previous investigators have been 
led astray by traces of alkali derived from glass vessels or from 
the air (ammonia). He succeeded in preparing a colourless (!) 
solution of violuric acid by dissolving the latter in water derived 
from pure ice melted in a vacuum, using only platinum vessels, 
and preventing any contamination from the air of the laboratory. 
The following experiments have been carried out in order to 
demonstrate the erroneous nature of Hartley’s observations and 
conclusions. Violuric acid was twice recrystallised from pure con- 
ductivity water, and then finally from some of this water which 


had been faintly acidified with a drop or two of hydrochloric acid. 
The solid acid was filtered, washed with the same acidified water^ 
and dried in a platinum basin, or on pure filter paper at 100° 
until constant in weight. The dry acid was not allowed to ceme 
into contact with glass. It was put into a platinum dish, and 
water distilled directly into the latter from a distillation apparatus 
of metal (copper boiler and block tin condenser). Tlie water in 
the boiler of the distillation apparatus was acidified with sulphuric 
acid. The solution. of violuric acid so obtained showed me usua. 
violet-red colour. Hartley attributes in his paper the most 
importance to an o.xperiment in which the .-oncentration of the 

r inm "u- T' P" 

oi «, earned out some experiments witli solutions 

I such concentrations, and find that it is impossible to see anv 
our when the liquid rcachc.s a height „f only 2 to 3 cm. in a 

tedcaluiil^^ n mention (lie thickness of liquid 

eW w 1 , and therefore it is not possible to say witl, certaLty • 

oliimmtions , erroneous 

It ml] u ! 1 , tiiii’ is the case. 

as detriberf " 

“““onia from .“'’‘’7,""^ contaminatioii with 

improbable, as the colour of the solution developed 
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the moment the water dropped on to the solid acid from the tin 
condenser. 

There is, however, a very simple way of disposing of this argn 
ment. The investigations of Donnan {loc. cit.) have shown that 
Arrhenius’s theory of isohydric solutions can he applied to aqueous 
solutions of violuric acid mixed with other acids which do not 
yield coloured molecules or ions. This holds good in spite of the 
fact that, according to Hantzsch, wc have to deal here with a 
case of ionisation-isomerism.* The explanation of this is probably 
due to there being comparatively little of the undissociated true 
acid present. Jlagnaniui has shown that for the dissociation 
constant of violuric acid we have J = 2'7 x 10"h Suppose 

now wc have a A; 1000-soliitiou of hydrogen chloride; what 
should be the molar concentration (c) of a violuric acid solution, 
in order that the hf-ion concentration due to the violuric acid 
should equal that due to tlm hydrochloric acid? Let a = degree of 
dissociation of the violuric acid. Wc may assume the A / 1000- 
solution of hydrogen chloride to he completely dissociated. We 
have then approximately: 

k 

tt" — , 

c 

ac = 10-3, 

1 

whence c — — . 

It can be easily shown experimentally that the A ' 1000-solution 
of hydrogen chloride docs not affect the depth of colour of the 
A/27-solution of violuric acid (looking through the total length 
of the solution all the time). 

Still more conclusively, it is easy to show that if enough pure 
solid violuric acid be added to a .1 /lOUO-solutioii of bydiogen 
chloride to make it, say, about NjSO with respect to violuric acid, 
the mixed solution still shows a distinct violet-red colour. As (he 
A’ / 1000-solution of hydrogen chloride reacts strongly acid to 
litmus, and the pure yellow violuric acid has been recrystallised 
from a hydrogen chloride solution and pre-served from contact witli 
glass, the .iucorrcctii-o.ss of Hartley's conclusions will be evident. 

If we accept Ilantzsclrs view' that- in an aqueous solutiou of 
violuric acid we have to deal with the equilibria, isomeric 
niUuiidissociatcd true acidic ions, tlien the oliacrvations of Guinc au 
Ibad to the conclusion that the erpiilibriiim shifts towai s 
colourless (or nearlr colourless) i/c-acid with falling temperature 


* vk-ws 

A //ill i/cii-'7nessu ngcn an 
5 908_). 


liavf, bowevtiv, 
schi''i>cJicn n 


ror.tiiiiUQl 1-y II. TiUmiGn 

/Mfieii, Ahvens’ L>t . - 
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-fhe intensity of colour of the aqueous solutions of violuric acid 
diiiiinislies with decreasing temperature. This fact may have 
contributed to Hartley’s conclusion that the aqueous solutions are 
devoid of colour, for his solutions were obtained from melting ice, 
sjJ must therefore have initially pos.scssed a fairly low tempera- 
ture- 

Considering all the previous exact quantitative work tliat has 
been cariicd out on the colour of aqueous solutions of violuric 
ncid, the conclusion of Ifaitley that this colour is due to accidental, 
and therefore variable, eoutamination with alkalis appears all the 
more c.vtraordiuary. It is to be hoped that the few simple 
cspcriinciits described in this paper will suffice to dispose of the 
wry slender e.xpciimcntal evidence on which hi,s conclusion was 
based. 

Mtisi'P.AiT Lwiou-vroiir os Piiy.«ic,u. anh Ili.KCTr.o.citrnMi.Mi^v, 

UmvE1;s1'1V of J.IVKUI'OOL. 


(.ill,— 7'/o' R’/xriliiii/ KJf'r,-/ <,/' fh,- Hat,, of 

iiiti'i'Uiili.Hi of Chlorini' lllfdi'iiCjo-n. 

ByD.wii) Lkoxaui) C'ii,\r.MAN- and P.aTRrCK S.UiSFtri.D M.vcM.ti!0N-. 


Rv the contiimcd ekulrolysis of hydrochloric acid, a mixture of 
rblorine and hydrogen free from air is ultimatady obtained. The 
sensitiveness of the mi.xture to light rises as (he air is removed, 
and then, ccniscqucnt on a dccrca.sc in the coiiront ration of the 
add, falls gr.tchially. The slow fall in the sensitivenes i.s due, no 
doubt, to a comparatively small vohinie of oxygon lihor.atcd at the 
jincide, and mcreasing in amount as tlm conccntiation of the acid 
becomes less. From the snnic cause, an increase in the density 
of the electrolysing current is .■Kcoinpanicl by a deprcsdtni in the 
Mismvcaess of the ovnlvod gnses. I'rulor the mo.st favourable 
oonditioos lor obtaining a .sensitive mixture (when the current 
®usity IS sm.ill and tbe concent ratuni of tbe acid grc.at), some 
liTfl I’oi'tainly evolved, linnsen and l!of.-oe considered 

Dess s” ' '"■•'hell and of eonsiant sen.sitive 

diloiio " . * '’>■ ff'o elicir.dysis of eoiicenir.alod hvdro- 

elocttolvim ’ 

bvBumpn 'iiat investigated 

reasons for I"'''!’'”'"'- "'C"-- strong 

“'r ung that ii oxygon and other iiiliibitive imjiurities 
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could be entirely removed the sensitiveness of the gas would be 
infinite.* The last conclusion is drawn from the results of a 
quantitative iiivfestigation on the inhibitivc influence of oxygen 
on the rate of interaction of chlorine and hydrogen. It has been 
shown that for measurable amounts of oxygen the relation sub- 
sistinv between the sensitiveness of the electrolytic gas and the 
volume of oxygen contained in unit volume of the mixed gases is 
closely c-xpressed by the formida [OJxS = C, where [0] is the 
amount of oxvgcn per unit volume, S is the sensitiveness of tie 
electrolvtic gas, and C is a constant. If the above relation holds 
for infinitely small proportions of oxygeu, then the sensitiveness 
of a pure niixturc of chlorine and hydrogen would manifestly be 
infinite. In other words, chlorine and hydrogen would interact 
in the dark, provided that no oxygen or other inhibitive impurity 
were present. 

The metast ability of an explosive mixture of gases is commonly 
regarded as due entirely to the innate properties of the active 
constituents of the mixture, but there would now appear to be 
some grounds for believing that in the case of a mixture of chlorine 
and hydrogen, at any rate, the presence of inhibitivc impurities h 
a necessary condition of '' false equilibrium,'' 

An interesting conclusion, concerning the influence of moisture 
on the inhibitive effect of oxygen, can be drawn by considering the 
connexion between the known elToct of moisture and the above 
relation. If. B. Dixon has shown that as moisture is removed 
from electrolvtic gas prepared from liydrocliioric acid the sensitive- 
ness falls. From this result, it follows that the constant 0 in the 
formula [0]x S = C is reduced by drying the mixture, and therefore 
the addition of a small amount of o.xygen to two mixtures - one 
partly dry and the other moist— of chlorine and hydrogen free 
from oxygen would depress the sensitiveness of the dried mixture 
to a much lower value than it would that of the moist. 

The electrolytic cell was similar to that described in a previous 
communication (this vol., p. 13d). It was almost complefth 
immersed iii water contained in a iiietal-batli, and, if desired, t e 
temperature of llm watc'.' in the bath could be raised to the boiling 
point. To destroy ammonia and albuminoid substances contaiiie 
in the electrolyte', the acid was saturated with chlorine, and the 
cell was rnainlaincd at a Icmperatui'c of lOC^ for seveial 
until the cliluriiie aiul liydrogcn resulting from tlie electro!} sis o 
the acid interacted almost immediately on exposure to Iq 
During tlie tdoclroiysis of the acid, the cell was maintained a - a 

* We liavK a.ln;a<ly succccrlt;*! in iirt-pariii;; (slcrtrolytic gas at least tiine^ i 
stnsilive than that obtained by Huiideii and Koscoe. 
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ronstant temperature. The device for adding a measured quantity 
of ail' el oxygen to the act-inometer is depicted in the accompanying 
figure. Tli° mixture of hydrogen and chlorine was first passed 
hroiigh the taps a and 5, and the. insolation vessel of the 
aftinoiiicter until all the air had been displaced from the cell and 
tte actinometer. Tire tap c "was then opened, and the electrolytic 
nas ivas allo'vcd to escape through the potassium hydroxide solution 
ill the heaker x. The taps a and h were nhxt simultaneouslv 
turiied. 10 tubes m and n were placed in communication, 

and a current of air or oxygen wms passed from m. to n until all 
the rlcctrolytic gas in the tube between the taps a and h had been 
displaced. The tap c was then closed, and the taps a and h were 
turned, so that the electrolytic gas again passed into the 
actinometer. ll'hen a volume of gas just sufficient to drive back 

C^rint 



the hniiid in the index of the actinometer li.ad been admitted to 
the iii.iolation vessel, the tap a was again turned so as to enable 
the. hydrogen and chlorine to escape through the tube m. The 
volume of electrolytic gas thus admitted to the actinometer was 
more than sufficient to drive all the air enclosed between the taps 
<I and h into the actinometer. Several measurements of the 
■imsitivencss were made after each addition of air or oxygen, and 
the means of tlic.se arc given in the table below. The standard 
r 't cmplo]) ed "ttas a oiir-candle power ll■,‘f^cl‘ amyl acetate lamp, 
lyici tarefnlly protected from dr.'ui-:ht?. To prevent any 
' V .,e of nir into tlie elect rolvtie cell flirou^^h the tans ;nid 
of°T wlien the cell was noh actually in n.-^c. a current 

evol- 1 'vas eoniiimuuMy eondueted through it. the 

allowed to escape, throu^di the potas.'^imn 
e &o ution in tlic beaker .r. The arraiij^oiiicnts for main- 
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taining the pressure and temperature in the actinometer constant 
were the same as those employed by Burgess and Chapman (Trans., 
1906, 89, 14!26). 

The volume of the insolation vessel, an allowance being made 
for the licinid contained in it, was 86 2 c.c., and the volume of the 
capillary tube between the taps a and h was 0'352 c.c. 

The Influence of .Vifjw/cn.-— To tost the inlluenco of nitrogen, 
the space bctwcon'n and h was filled with atmospheric nitrogen, 
from which the oxygen had been removed with groat care, and 
this nitrogen was then driven into the insolation vessel of the 
actinometer. The values of the .sensitiveness before and after the 
addition of the nitrogen were 3-60 and 3-52 respectively. An 
equal volume of air w.as then admitted to the actinometer, and the 
sensitiveness was thereby redneed to 0-26. From this result, vo 
conclude that the inhibitive influence of air must be ascribed to 
the oxygen contained in it, and that the effect, if any, of the 
nitrogen can be neglected. 

The Inhibitive Influence of Oryrten . — The effect of admitting 
successive voluines of oxygen to the insolation ves.scla. are recorded 
in the following table. In the first column of the table tlic 
volumes of o.xvgen contained in 100 c.c. arc given, and in tJe 
second and third columns the corresponding values of the sensitive- 
ness and the product; sensitiveness x volume of oxygen per 
100 c.c. ; 


Oxygen ill 100 c.c. Scn.dtiveiicss. [0I>i.S. 

O-O.s.PS O-iaO; O-OSlal 

0-1001 0-217S 0-02181 

0-186-2 0-1-21S 0-02-268 

0- r.Oir, O-OSJ!' 0 02IS11 

1- OOSO 0-026S 0-026.85 

Moan 002.319 


It will be immcdiaU-Iy perceived that the oxygen contained in our 
electrolytic gas must have been considerably less than that contained 
in the gas prepared by Bunsen and Roscoc, for an addition ot 
less than one part of oxygen in a thousand reduced the sensitivcne.s 
of our mixture in almost the same ratio as an additioir of as nine ■ 
as five parts of oxygen in a thousand reduced that of Bunsen an 
Eoscoc. Aloroovcr, the electrolytic gas used in the last recorde 
experiment was by no means the most sensitive specimen v n 
can be prepared, that employed to investigate the influence 
nitrogen being more sensitive in the ratio of 3‘6 to 2 G. 

It it is assumed that as a first approximation the pro nc 
[O] X S is a constant cq-.ial to 0'0232, it becomes possi j e 
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calculate ilie volume of oxygen in 100 c.c. of the original mixture, 
this amount of oxygen be x. 

Then 2-58 x .r =0 0232, 

avhcnce .r = 0'0090, or approximate one vohiine in ten thousand. 
On the assumption that the original gas contained this amount 
oi o.xTgmO tlie values of [O] x H have been calculated, and are 
recorded m the table below : 


Oxygfii in 100 c.c. 

Scn.sitivcness. 

[0]xS. 

0'0090 

2‘n-S 

0-0-232 

0-09d3 

0-2507 

0-0237 

(Ji094 

0-2172 

0-0-237 

OirCtl 

Oi-218 


O'GUIUI 

0'0:5.S.S7 

0-023.5 

1-012 

0-02G.35 

0-0272 


It is not improbable that the value of the product [O] x S may 
nse slowly as the amount of oxygen is increased, and if this should 
prove on further investigation to lie the case, the chance's of the 
sensitiveness of a pure mixture of moist chlorine and hydrogen 
being iiiiinito would manifosUy be increased. At the present time, 
ayempts arc being made to prepare mixtures of chlorine and 
Lydrogon of greater sc'ii.sitiveno.ss than any which have hitherto 
been obtained and examined, and expciiincnts are in progress for 
tie purpose of testing our conjecture that the inhibitive influence 
oi o.xygeii increases as moisture is removed. 

AVe will now consider briefly tbo bearing of the relation disclosed 
ill this paper on the tlicory advanced by liurgess and Chapman 
ilrans,, IfltIC, 89, 1-133) to account for photochemical inhibition. 
The hypothesis ill r|iicstion assumes that the light absorbed bv the 
olilorine is not inimedialely degraded into heat, hut is, as it were, 
stored up as cllkieiit energy in the moleeules of chlorine. The 
iiiiioii with hydrogen takes place hv reason of this stored-up energy, 
and the rate of chemical change is. c, yiuriAms proportioii.al 
to the amount of eliKient energy aceumulated. An inhibitor is 
jiiliposKl to (lir-clrargo llic ctll.-iem energy of the chlorine, which 
Iws tlierebv its pu.wer of uniting with livdrogen.* 


r a volunie eleinem oi tlio mixture iiluminated hv mono- 


repie.seiit tl 


'nieient. 


tonside 

fhroraatic light of inteii.sitv /. l.c-i 

aaiimulated in the molecules of cldoriue, and o the ipuautity of 
111 the same element of volume. The rale of decrease of 
’hb fort that m-it!,,.,- iodiac v., 

■rOltr l|„. 


iKir 

■Illollsilalr.s llltl! OXViJ 

y tl.iiv.-.l [l\ fi.-.ii 


vap-'iir 
!1 i; 

I'i.- liwh; 


.HI I-- ni.t.if to 
:i ' ■ I '.iiti c i'. >, 
i:<i in 


tli.il ilii'-iinr. l‘u\' liuin 
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X or 
oxygen 


due to the discharge of the efficient energy by the 
dt 

will obviously be proportional both to x and to o, or 


where is a constant. 

Also the rate of increase of x resulting from the light absorbed 
will he proportional to the intensity of the light, or 


but the loss and gain of x are equal. 

Therefore 

k.y I 
" i' o' 

The efficient energv accmnulated in the chlorine is directly 
proportional to the intensity of the Ught, and inversely proportional 
to the oxygen present. From which it follows that the rate of 
chemical change is proportional to the intensity of illumination 
and inversely proportional to the oxygen present. 

The Sir Leoli.ve Jknki.ss L.idoratokies, 

J Esrs CoLLEIlK, 

OxFoim. 


QVI]I ExamiraUion of Irritant 11 oot/s. P'id 1. 

Chloroxyloraiie Ji’orn Ea,st Indian Saliiitvood. 

By S. J. Maxso.x Auld, lJ.Sc.(Imnd.), Ph.D. 

Thebe are at present two dilfereut kinds of satinwood in use in 
Great Britain— E.ist Iiicliau satinwood, derived from Chlon:ujlon 
siiiaenhi, and West Indian or San Domingo satinwood, tlie 
product of Faijara ftacn. The woods are chiefly emp oye ^ 
veneering purposes and the manufacture of ornamental articles, 
as they have a very beautiful appearance, and are capab e o 

* It may cot be evLJfiit, al iiist .doht, why it is assumed that the 
of r is dcjrtrlideut oiily on l)je iiitecsitv of iliuijiinatioii and la [..ijiii 

luagiiitude of On a i.iLm-i ormmds, the as.smiiption would not bo h gi gg" 

its validity rests on llie fact e.daWishcd by Burgess and Idiapnuiii ( lauSo ' 

1429) thal the ooi-ffitipiil of al'Sor|>tioii of ehloidiie is iiiiiulliK-noed b ^ .j i, teo ' 
oxygen. The raiuJitv wllli wliieli the energy is dissqiau-d is so i.d>n 
small to biiiueuce the rate of eoiiTersion of light energy into t it. a 
efficient energy of the ciiloriiie ’iioleciiles. 
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taking n polish. Although much alike in appearance, they 
,lo not seem to have any botanical relationship. Both species have 
been reported at different times to possess poisonous characteristics, 
bat this has only been verified in independent cases for West 
Indian satinwood. 

A fe’^ years ago several cases of poisonous irritation of the 
skin of men working at a Glasgow saw-mill were brought to the 
notice of Dr. H. E. Jones, of Ibrox, Glasgow, who traced them 
to the satinwood which the men were engaged in cutting. At the 
instance of Mr. James Whitton, Curator of the Botanic Gardens, 
Glasgow, samples of the two satinwoods, both of which were in 
ase, were forwarded to the Imperial Institute for e.xamination, 
together with an accompanying note stating that both produced 
the irritable eruption, but that one, the East Indian satinwood, 
was more virulent than that from San Domingo. The East Indian 
wood was consequently first e.xamined. Ko previon.s cases of the 
production of poisonous effects have been recorded with regard 
to this wood, and it has since been frociucntly staled to bo quite 
harmless (compare Jones, Bril. Med. Juurn., June doth, 1904; 
Grabham, ihid., April loth, 1905; Bidie,* ihul., January 14th, 
ISOa). 

The East Indian satinwood tree, i'lihirii.ojlon suietenia, D.C., 
grows largely in Central and Southern India and Ceylon. The 
wood is not now much exported to Europe, owing to the com- 
petition of the West Indian wood, which is cheaper aud more 
plentiful. 

Preliminary Exam inafiun . 

For c.'itractioii, the wood was converted into sawdust, and this 
was exhausted severally with light petroleum, water, dilute hydro- 
chloric add, and strong alcohol. By this means the presence was 
shown in tie wood of calcium oxalate in fair quautitv, a peculiar 
proteiu compound, two inert rcsius, a fi.xcd oil, and an alkaloid, 
"he oil after purification was found to bo rather viscous and 
jellowish-brown in colour; the specific gravity is O-90 j, and it 
temnus perfectly clear on keeping. It is present to the extent 
" about 1 per cent, in the wood as received, aud does not appear 
CO possess irritant properties. 


Ejtraclion of the Alkaloid. 

Presmr eonrparatively .small quamity of the alkaloid 

'bsena^^t' necessary to employ large quantities for 

Perml,r^ bio sawdust is thoroughly exhausted by conlimicd 
*™ pom eput. alcohol, and the spirit removed fioiii 
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the percolate by distillation under slightly diminished pressure 
The remaining viscid, resinous mass is then exhausted several 
times with dilute (2 per cent.) hydrochloric acid. Finally, the 
resin is dissolved in dilute aqueous potassium hydroxide, and the 
residue, after filtration, is exhausted several times with dilute acid 
and the solution added to the main acid extract. The resin is 
precipitated from solution by the addition of acid, and the filtrate 
again, added to tlie bulk of the extract. The alkaloid is now 
liberated by the addition of dilute ammonia solution, and extracted 
thoroughly by repeated treatment with ether. On evaporating 
the dried ethereal solution, crusts of prismatic crystals separate^ 
These arc collected and recrystallised from absolute alcohol or 
chloroform. A further supply of the material may be obtained 
from the mother liquors. 

As the base cannot be identified with any known alkaloid, it is 
proposed to give it the name chloroxylonine. 


Proyerfie^ of Chloroxyloninc. 

Chloioxylouine is b€st crystallised from ethyl alcohol, in whidi 
it is fairly soluble. The crystals are well-defined prisms, and 
probably belong to the monocliiiic system. Crystals, often large 
and wcll-dcfiucd, may also be obtained from chloroform, in which 
the alkaloid very readily dissolves, but the crystals rapidly 
effloresce and lose one molecule of chloroform of crystallisation: 
becoming amorphous and opaque. 

The purified base melts at 1S2 — 1S3^. It is soluble in dilute 
acids, and may. be re-prccipitated by ammonia, dissolving again 
in excess of the latter. It reacts neutral towards litmus. Con- 
centrated sulphuric acid dissolves the alkaloid without producing 
any coloration : 

O' 1505 gave 0'3555 CO.^ and 0‘0698 II..O. C” G4'4 ; J 1 — 5'2. 

0-2035 „ 0-1790 CO." „ 0 0971 1^0. U-o'S. 

0 1370 7'3 f.c. N.i (moist) at 20° and 760 mm. N--3'2. 

requires C — 63‘9; II=5‘5; N = 3’3 per cent. 

Using Perkin r modnication of Zeiscl’s method, it was found 
that the alkaloid contains four methoxyl groups: 

O'lOlo gave 0-3745 Agl. OMc — 30-58. 

0-2285 „ 0 5283 Agl. Oile^SO'SO. 

C,.,Hjj 03 X( 0 Me }4 requires Oile — 30 02 per cent. 

The residual clear liquid obtained after boiling chloroxylonine 
with hydriodic acid was diluted with much water, whereby 
flocculent precipitate was obtained. After filtering and washing: 
it was cissolveci in alcohol, and again precipitated with water. 
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The substance is apparently the unreduced hydroxy-alkaloid, 
forms a yellow powder, which gradually 
charges on standing to a slate grey, and finally to a purple shade 
It melts and decomposes at about 283°, and dissolves readily in 
strong acids," being re-precipitated by water. Alkalis dissolve it 
ffith a bright green colour. It is soluble in most of the ordinary 
orgacic solvents : 

00980 gave 0'2158 CO2 and 0'0388 IT.,0. C = 60'8; n = 4'4. 
t'lsHjAN requires C=- 60-o ;'h =4'2 per ’cent. 

Tlie optical rotation of cbloroxylonine was measured in cliloro- 
iorm solution at 18° for a 4 6640 per cent, solution. Tlie substance 
is tevorotatory, and the mean of a dozen readings gave [a]]," -1)18' 
The solution of chloroxylonine in dilute mineral acids is* also 
isvorotatory. 


Sa^ls of Chloroxylonine. 

Chloimylonine is a mono-acidic base, and as such forms a 
mono-hydrochloride, hydrobromide, etc. The alkaloid is only very 
iveakly basic in character, and as mo.st o£ its salts dissociate in 
aqueous solutiou, it is impos.sible to prepare them by dissolving 
the base in a dilute solution of the acid ; indirect methods were 
therefore employed. 

Chkmx,jloume 11 i,,hoM<>ruh, aai.PcN.nCl.-As evaporation 
of a solution of chloroxylonine in dilute bvdrochlorio acid invariably 
produces varnishes, the alkaloid is dksolvcd in perfectly dry 
chloroform and a dry chloroform solution of hvdrogeu cliloride 
added m slight excess, the mi.xturc being kept cool' with ice. After 
keeping for several hours in a stoppered vessel, the solution is 
alloived to evaporate gradually, when the hydrochloride separates 
in rosettes of a beautiful slightly green .substance crystallising m 
lolig needles and melting at about 95- : 

O'lllo gave 0'0,839 AgCI. Cl = T’S. 

requires l'l=-T'9 per eoiit. 

ivdrocln'’ "f hydrocliloride decomposes into 

.n'fZf'"'"’ Tlic hydrobromide is prepared 

'hl"roionn‘in“‘™""',-“’ ‘ If crystallises from 
. urn prismatic needles melting at 125°. 

ralcullio™*^ -'"''ulc, C..,I1.-0-M,IIX03.— To prepare this salt, 
rk'ohol is silver mtr.ate, dissolved in alisolutc 

“‘*1; aif Mrod.lo.idc also dissolved in 

P''“ipitated silver 'V "'‘glitly for a short time, tlie 

YOU xcy ‘’ilundeis collected, and the solution allowed 

H K 
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PART T. 


to cool The nitrate separates out, almost at once as a bulky white 
Iss of long, fibrous crystals. These are collected, crashed witl, 
absolute alcohol, and dried on porous trie. After recrystalhsatron, 
ri Oitrrte forms a heairtiful white, nncrocrystalhne substance. 
Ihicrrccmpo- on heating at 160^1600. p, ais^i.es in 
of the ordinary solvents: 

OT^SO reouired O'OIOI NaOH. HiNOa — 

C H-caO-N.HNOa requires HN03=13-2 per cent. 
CMoro^ylo.,nc uunclM, C,,HcAN^AuCl. is oldamed by 
the gradual addition of gold chloride to the solution of the base 
in dilute hydrochloric acid. The double salt rs immediately pie- 
ipitated as a bulky, crystalline mass and alter recrystall.si.ig 
Zm dilute alcohol, is obtained in reddish-yellow groups of nee lei 
melting at 70°.' The anrichloride is very soliib e m warm water, 

■ more sparingly so in the cold solvent. It also dissolves readily in 

*'^0°1747 gave 0 0470 An and 0T313 AgCl. 

C 22 H. 1 O 7 NCI 4 AU requires Au = 26 l-; Cl- lb 8 pei ceii 

Actw>i of Acetic AnhydrUU on Chloro.njUnint. 

Cieveral attempts to prepare an acetyl compound from cliloro- 
xyLino all resuUod in failure, the original al^kaloid being readily 
' oUainable from its solution in acetic anhydride even aftei boilin, 
for six hours. From this, it must be concluded that chloioxylomne 
contains no free hydroxyl groups. 

i::. s: 

fully iiLriigatrd bv Professor Cash, of ^ 

thei. seems little doubt that ni certain p,, 

is capable of p'oduciug dermatitis similar in ihaiaite. 

ascribed to tlie wood itself. 

The author wishes to thank Professor AV. H. " 

for permission lo publish ll.c results of tins invest, gatinc. 

.SclKN-iirl.- ,VN., Tk. IINI, II. liKr-vicrMKNi. 
iMi'imiAi. IssniiiK, S,\V. 
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{•{l.^ContributioHii to the Chemistry of the Te.rpenes. 
Purl Jhe Action oj Chromyl Chloride on 
Tiii'itinene and on Limonene. 

By Geouc.e Gerald Henderson and William Cameron. 

Lv conli'Diation tlie investigation of the products formed by the 
actimi of cliiomyl chloride on terpenes, of wlflch accounts have 
already been communicated to the Society (Trans., 1903, 83, 1299; 
ISO', 91i ISil; 1908, 93, 288), we have recently e.'iamiued the 
beliaviour of teipiuenc towards that oxidising agent, with some- 
wliat uDc.spccted results. When a dilute solution of chromyl 
clilonde (2 mols.) in dry carbon disulphide is added slowly to 
teipincne (1 mol.) largely diluted with the same solvent, there is 
considerable evolution of heat, and a solid compound separates. 
Ihe solid, is of a greyish-brown colour when dry, and on exposure 
to air quickly takes up moisture and undergoes decomposition. On 
treatment with water, it yields an in.soluhle, brown, oily liquid of 
an aromatic odour, while chromic chloride passes into solution. 
When this liquid oxidation product, after purification by dis- 
tillation vith steam, is mi.xed with a saturated solution of sodium 
hydrogen sulphite, about onc-lialf remaius uuattacked, and the ' 
rest forms a bisulphite compoimd, which separates quickly in small, 
pearly plates. From this compound an aldehyde of the formula 
C„,Hi;0 was prepared in the usual manner. Investigation of the 
preperues of the aldehyde led to the conclusion that it is not the 
expected derivative of terpincue, but is, indeed, no other than 
ep-tolylpropaldehyde, C,H,.Mc-CH.Me-ClIO. It has already been 
aen by Errcra 1889, 19, o2S; 1891, 21, 76) and by 

■' nler and llohde {Jlcr., 1890, 23, 1070; 1891, 24, 1336) that this 
aie ydc is one of the substances produced by the action of 
".'ter 01 . the solid compound, t',„lI„,2CrO,Cb, which is formed 
ten a liilutc solution of cyincne iu carbon disulphide is treated 
■'itti a suiulai solution of chromyl chloride. 

Villi ^ oxi'latioii pi-oihR-i which did not react 

liaetiMcii".'- sulphite was waslied with wafer, dried, and 

'•‘at tlll•-^ * '"^* '”* under diminished pressure, with tlie result 
li'liiid hqiiid suhstauees were separated from it. The 

move 'oihng iioiut, of which tlio quantity , was small, 

'«■' siiml'l " iraetiou, which was also a 

Vli o oxidation product of the formula 

‘“bazom. T| kolone, since it forms a semi- 

lliird compound, which was present iu by far the 

3 R 2 
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largest proportion, was found to be a ketone of the formula 
c H O, and was. ultimately identified as p-tolyl methyl ketone, 
COMe-C H Me. This ketone has also been obtained from cyniene 
by Errera and by Millet and Rohde, being produced along with 
'o-p-tolylpropaldehyde by the action of water on %hc additive 

compound, C]||H, 4 ,iCr 02 tjlo. . 

According to these results, terpinene on oxidation with chromyl 
chloride yitdds the same chief products as are formed by treatment 
of cymeuc with that reagent. It might therefore appear not 
improbable that the hydrocarbon employed in our experiments was 
in reality cynieno, and not terpinene ; that, however, was not the 
case IVe used for oxidation two different specimens of terpinene. 
One of tliese, supplied liy Scluicliardt, was presumably prepared 
from pinene by the usual process of treatment with sulphuric add. 
To obtain the other we used the method of Genvresse {Compt. rtnL, 
1902 134, 3G0), according to which piueiie was heated for some 
time' with ’ about one-fourth of its weight of crystallised arsenic 
acid, the mixture then subjected to distillation in a current oi 
steam and the terpinene collected, dried, and distilled. Before 
use elch specimen was carefully distilled through a “ pcaj: ' frao 
tionatinc column, and only the fraction which boiled at 179 Ibi’ 
was used for oxidation. Other physical properties of this fraction 
were determined, with the following results: 

d;;;, = O-cl-15 ; i,„ = l-4.S521 ; mol. refract, 45'G. 

Moreover, the liquid rcsinified quickly on standing, and, when 
treated with nitrous acid, readily gave a copious yield of the 
characteristic crystalline terpinene uitrosite, melting at loo . 
There is jio doubt that the substance in our hands was ordinary 
terpinene, which, according to ll'allach (.1 nnahn, 1908, 362, -So), 
is mainly composed of a-terpiuene. 

It must also be noted that tlic specimens of terpinene cannot have 
contained more than a very small proportion of cymene, an ye 
the Yields of a-p tolyl])iopa1dehydo and of p-tolyl metin e 
obtained from tbciri were not very far from being quanti a ■ 
lu short, it is impossible to account for the formation o 
quantities of these comiiounds on the supposition that they 
directly derived from eymeue present as an impiuity m 

terpinene. ^ , .,v,iAridf 

Our experiments, therefore, have shown that chromy 
acts quite differently on terpinene on the one hand, an P 
and camphene on the other. Each of the latter y 
yields an additive compound of the formula -u, i,.’" 
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terpinenc, on the contrary, is, for the most part, first oxidised to 
fViiicnc, and the cymene then reacts with the chromyl chloride to 
form Uio compound CioH^.SCrO^Cl^. Probably a small .proportion 
of the tcrpinene is at the same time converted into a compound,* 
treatment with water yields the ketone 

CJIj.O referred to above. 

'l„ the conrso of this work we were struck with the resemblance 
Ictirocii the properties of the aldehyde and of the ketone formerly 
obtained hv oxidising limonenc with chromyl, chloride (Trans 
1907, 91. 1S71), and of the a.p-tolylpropaldchyde and p-tolvl methyl’ 
tetono r«i)cctively, which were similarly formed from tcrpinene 
In partiriilar, the semicarbazoncs of the two aldehydes and ketones 
cxliibitecl this resemblance in a striking manner. The aldehyde 

derived from limonene was found to boil at 221 222°/ 755 mm 

and its seniicarbazone to melt at 1.5G°; a p-toIylpropTldehydc boils 
at 290= mulor atmosplieric prcs.snre, and its semicarbazone melts 
at lo.;=; the melting point of a mi.yfnro of the two semicarbazoncs 
ivas the same. Former analyses of (he limonene aldehyde gave 
results which agreed rather l.citer with the figures calculated for 
the formula C„irrj,,0 tli.rn with those corrc.spoiidiiig with the 
formitla C,i;lf,,,0, but, on the other hand, determinations of the 
percentage of nitrogen in its semicarbazone favoured the adoption 
of the latter formula. In their other properties the two aldehvdc.s 
agree fairly closely, the only not.nblo difiercnco observed between 
thorn being that the limonene .aldelivde underwent partial oxidation 
on exposure to ,a,r, yioMing a .small proportion of a crv.stallino acid, 
vhilst the .other does not appear to oxidise at all readily in these 
«ro«ni.stanocs. Taking the available evidence into account wl 
omiludc that the aUloliyde derived from limonene consists for the 
e d ffn'e, t “■y'-tolylpropaldelivde. but that a .small proportion of 

dis ent aldehyde ,s mi.vcd with this. The two ketones abo 

'OS tou Id to boil at about H2=/20 mm., whil.d p-tolvl methyl 
t cue boils at about 109c/U mm. Tlic semicarl.vazono of each 
cristalhses with 1 mol. of metlivl alcohol, which is niiicklv 
» -posuro ,0 airi after beatin. at 1tX)° to expel lethyd 


a'mbu 1 ’ ‘ noanng at Hit 

tic tw- ’'SPhs at 2111— 20:)= 


tt' limoicrc’rrm, "Analyst' o1 

rather ,^7 iTTt'Tn 

rantained in pcivcntagc of nitro-eri 

ftc coircspood™! ''.Houlatcl 

Hence it an'’ f'f the formula 

f W.'l methyl ketonr"* <lcrived from limnneiie 
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Limoiieuc, tlicroforc, when treated with chromyl chloride nnder 
the conditions formerly described, is, to a large extent at least 
oxidised to cymeiie, which then forms the solid, C^oHjj.^CrO C] 
^Vhile resembling toipiiieue in this respect, it dilTers coitsidoraljiv 
from the latter in other ways. As already stated, the yields nf 
a-j^-tolylpropaldehyde and p-tolyl methyl ketone obtained tioin 
terpinene arc very good, but tlie solid compound derived from 
limonene gives, on ireatnieiit with water, much resinous niatter 
and only verv smjill (jiiantities of the aldehyde and the ketone 
Further, more than half of the oxidation product of terpinene is 
composed of the aldehyde, while the ketone is the chief constituent 
of the liquid obtained from Uiuoiieue. 

Exteiumental 

The method of preparing and decomposing the solid })rodnoc(i 
by the action of chromyl chloride on terpiueiic was essentiallv the 
same as that employed in the case of pinene and limonene, wliidi 
has already been described (Trans., loc. ci(.). The brown, oilv 
liquid formed by ti'oatment of the solid compound witli water waj 
purified by distillation in a ciuTcnt of steam, almost the wliole 
quantity passing over, and only a little resinous matter being left 
in the bask. The purified liquid, now in the form of :i clear, 
vellow oil. was mixed with a saturated solution of sodium hvdrogcii 
sulphite, and the l)isnlphite compound, which crystallised quickly 
in lustrous, pearly leaflets, was collected with the aid of the pinup 
and washed with alcohol and with ether. The part of the liquid 
oxidation product whicli remained was treated repeatedly with 
the sodium hydrogen sulphite solution until no more erysials were 
formed, and as a result it was found that fully one-half of the 
original liquid consisted of an aldehyde. The bisulphite compound 
was heated \sith sodium carbonate solution in a current of steam, 
the aldelivdc extracted from the distillate with ether, the ethereal 
solution washed, dried, evaporated, and the aldehyde finally 
purified by distillation under diminished pressure in a current of 
dry carbon dioxide. The aldehyde thus prepared is a colonrhir 
liquid with a peculiar odour. Its boiling point is at 

atmospherio pressure ; ~0'984: ; — l’ol43R ; mol. refract- “ to o. 

Tt is practiealiv insoluble in water, but freely soluble in alcohol or 
ether, and it exhibits the characteristic properties of altlelude?^ 
Oxidation docs not take place at all readily when it is expose 
to ah. Analysis showed the formula of the compound to he 
Ci,ni,0; 

0-2576 gave 0-7654 CO., and 0-1886 H^O. C-81'04; H-8H. 
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0 30S0 gave 0-9130 CO, and 0-2230 II^O, 80-84; 11 = 8-05. 

CiqHjjO requires 0 = 810; H = 8-l per cent. 

The seiiiicarbazone of the aldehyde, CidllijiN-NH-CO-NHj, 
crvstallises in small, colourless prisms, which melt at 155°. It is 
leadily soluble iu cold, very easily so in hot, methyl alcohol : 

01106 gave 19-9 c.c. N, at 16° and 767 ram. N = 20-8. 

,11345 ,, 23-8 c.c. N, „ 17° „ 764 mm. X = 20-0. 

requires X=20-5 per cent. 

The properties of this aldehyde correspond precisely -ivith those 
of a-))-tc.lylpropaldehyde, Cf,II|'Mc-CII.Me-CHO, and the two sub^ 
stances behave in the same maimer towards o.xidising agents. 
Bv heating for a consideruhle time with silver oxide, each 
is converted into the corresponding a-p-tolylpropionie acid, 
r,;lf,JJe-CIDIe‘CO.JI, small, colourless crystals which melt at 
41 - 13°; when boiled with dilute nitric acid, each is oxidised to 
p-toluic acid, and when oxidised with potassium permanganate cacli 
yields terephthalic acid. In short, there can be no doubt that 
the aldehyde obtained by oxidising terpinene with chromyl chloride 
is s-p-tolylpropaldehyde, or, in other words, is a derivative of 
cvmere and not of terpinene. 

The ethereal solution of that part of the liquid oxidation product 
(It fei'pincnc w-hich remained after the removal of the aldehyde by 
means (if .sodium livdrogen sulphite was washed, dried, and 
evaporated. The residual liquid was fractionallv distilled under 
diminished pressure in a current of dry carbon dio.vide. and after 
several distillations yielded (hree fractions of almost constant 
hniliiig point, whilst a small quantity of a thick residue containing 
some chlorinated product was left. The chief constituent was a 
oolonrless, ratlicr oily liquid with a pleasant odour, which distilled 
at 103-/14 mm., and sliow-ed the character of a ketone. Several 
foiicordant amilysc.s cave results agreoing fairly well with those 
lecpiirod by the formula C,,I1,„0, hut as the compound was not 
quite pure but contained traces of a chlorinated product of w-hich 
the separation was troublesome, its scmicarbazoue tvas prepared 
#nd analy.sed. These a'nalvres left no doubt that the formula of 
tais ketone is 0,11 ,.,0. 

The seinicai-hazonc of the ketone, 0,,n,„:X-XII-rO-Xn.. crystal- 
hoiii methyl alcohol in lustrous, colourless )i!'isms containing 
one iiioleriile of Hcoliol of crystalli.sation, which quickly become 
J^aqiie and brt‘ak dnwn to a powder on exposure to air. After 
(■ari" seiiK' time at 100°, the melting point of the semi- 

jazoiie IS 3 ( 11 — 2 ( 1,50 ^ readily .soluble m hot, and verv 

Sfnngk so in cold, methyl aleohol : ' ' 
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0'1370 gave 26'6 c.c. N., at 18° and.760 mm. N--22'4. 

0-1420 27-1 c.c. N., „ 17° „ 762 mm., N = 22-2. 

CjoHijONa requires N = 22-0 per cent. 

To determine the proportion of alcohol of crystallisation, , a 
quantity of the crystals was quickly dried with filter paper, -weighed, 
and heated at 180°: 

0-3670 lost 0-0320. MeOH=^14-l. 

CijHj.OlSls.jMeOH requires Me01l = 14'4 per c ent. 

The pheiiylhydrazone of the ketoue was also prepared. It 
crvstalliscs from dilute alcohol in delicate, colourless needles, which 
melt at SS — 89°. 

The properties of the ketone, 0„1I,„0, obtained by the o.xidation 
of tei-pinene, as well ns those of its scmicavbazone and phenyt 
hvdrazonc, agree so closely -ivitli the properties of p-tolyl methyl 
k^ono, COJIe'Cr,TI.,Me, and of its corresponding ^derivatives, that 
there can ho no doubt as to the identity of the two compounds. 

The other two substances separated from the ketone by fractional 
distillation constituted only a small proportion of the mi.vture, 
The first of these, a colourless liquid which boiled at 176“ under 
atmospheric pressure, proved to be cymeno, probably some of that 
formed from the terpinene, which had escaped further o.vidation 
owing to part of the cbromyl chloride having been consumed in 
converting the terpinene into cynienc. The other substance, which 
distilled at 100° ,14 mm., is a colourless liquid with a strong odour 
somewhat like that of peppermint. It appears to bo a ketone, 
since it readily forms a crystalline semicarbazone. Although the 
quantity was too small to permit of thorough purification of the 
substance, the results of analysis agreed fairly well with those 
calculated for the formula C;,U,.;0; 

0-2604 gave 0-7530 CO., and 0-204S n,,0. C = 78-P.6; H = S-7.1. 
0-2398 '.. 0-C,962 CO.. ,, 0- 1800 11., O. 0 = 7915; 

C'^llj.iO requires C = 79-4; Tl = 8-8 per cent. 

The seMir<n-t,i::mi' of this ketoue, CoHijlN-NH-CO-KH.,. crystal- 
lises from alcohol in very small, colourless prisms, which melt at 

200 201°. It is only sparingly soluble in alcohol : 

01158 gave 2-- 3 c.c. X, at 19° and 754 mm. N = 2r9. 

C]„H,,,OX. requires X = 21-S per cent. 

We are indebted to the Rest nvcli Fund Coniimtt|e of the Carnepe 
Trust for a grant which met the cost of the mateiials used. 

(.’IIE.MT.STCY 

Thr Glasgow and West of Scotlan'ii Tkchneoal (.'oLLLot-. 
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{'\,—lisf.(’.i'ification Constants of Snhstitutcd Acrylic 
Ac /I Is. Part IV. 


jj- Jon.s' Joseph Scdborough and Mokton James Pryce Davies. 

Is coiitinU'Jio'i of the work on the. estorificatiort of acrylic acid 
derivatives (Trans., 1898, 73 , 81; 190o, 87 , 1840; 1907, 91 , 1033; 
thisvol., 3Io), we have determined the rates of esterification of the 
various mctlivl-substituted derivatives of acrylic acid, and the 
results obtained arc recorded in tlie present paper. 

The con.stants were determined at 1.5°, using the hydrogen 
clilonde catalytic method, and tiie general procedure was similar to 
that already described (compare this vol., 318). Tn .several cases 
tie original concentration of the organic acid (a) was not detcr- 
miiicd before mixing, but a few minutes after' the .solutions of 
liydrogeii chloride and organic acid had heen mixed. It was 
thought that somewhat more concordant results miglit bo obtained 
by this method, as the time occupied in mixing equal volumes of 
the two solutions is appreciable. At the end of the given time I, 
Mtcr was added to the contents of one of the bottles in order 
iiumed-atcly to stop the esterification, and tlie mixture then 
titrated with standard harium hydro.xidc .solution, nsj,,.' phenol- 
pltlialein as indicator. ^ 


IVe have investigated all the methylacrylic acids, with the excep- 
tion of isricrotonic acid, and in addition we have determined the 
constants for the saturated analogues of these olefine acids if thev 
were not already known. 

The results are given in the table on p. 970. 

In connexion with these results, we desire to draw attention to 
the followini:; points: 


1. In previous papers attention has been drawn to the inhibiting 
action of the inelhyl group on e.stcrifieal ion when introduced int'o 
e acetic acid molecule (Sndborough and T.Iovd, Trans 1899 
,«0, ormto the molecule of methyl hvdroiren sncclnate'(Rone’ 

^ mcflivl ' '"■■riuicr. the inhibit,,,^- cfTeet 

»tlp gvoups „„ esterification when inirodmvd into the 

SI” -■rvl.c acid IS 3-09, 

«rvl,caci,ir,,m"l’r',7*" f'-*” f<'';t'»’'-nno,is mono- .i„d di metlivl- 
“■f value fl'nioi ' ’‘J I'.vlaci vlic acid, it has reached 

1903,87,1813^ ^ “ ‘''''''''‘'"'^‘^'’'■'nnamic arid (Trans.. 



976 


SUDBOUOUGH AND DAVIES : 


ESTERIFICATION 


Acid. 

Uiisatv.rtxU'f - 
Acrylic 

Crolonic 

a-Motliylacivli'' 

Ti'die 


/3/3-Dimctl»yl- 

acrylic. 


Angelic '' 

® h 

Triincthyl- n • 

acrylic. 

Satkiratid — 

!;<![)l‘»utync o ■ 

a-Mctliylbutyric rj ■ 

. 

v.soValeric " • 

h . 


No. of 

Colic, of 

l/t log,o«/ 

a -- X. c< 

tilni- 

bydiogen 


—5 ' 

lions. 

chloride. 

Jliii. 

Jtax. 

! 

0 04397.V 

O-OG-21 

0-0605 

A 

O'O.S.StiC.V 

0-074(> 

0-<)866 

-1 

0 OS.-r'.V 

0 •045-2 

0-0478 


onifl.v 

0-03SO 

0 0385 

-1 

0 'Osasi ,v 

0-0310 

0-0317 

4 

OOtiZOA' 

0-0120 

0-0121 

1 

OOrni.iA' 

0-009x8 

0-0100 


ooi'ir.v 

0-010.6 

0-0111 

4 

Ollia.V 

0-013') 

0-0143 

.1 

0'1522A’ 

0-0131 

0-0199 

1 

OOttll.V 

0-00531 

0-00584 

4 

0'0322t.V 

0-00301 

0 00105 

1 

0-0532A’_ 

0-00260 

0-0027S 

4 

0 '0738.'* .V 

0-00401 

0-00410 

4 

O'O.soO.V 

0-00232 

0-00300 

4 

O'hOld.V 

0-00367 

0-003«0 

4 

0-1M7.V 

0-0020S 

0-00218 

4 

0 00;.!17-’f 

O-O-^Od 

0-088-2 

4 

0-n0!*-l0.V 

0135 

0-137 

4 

0 02331.V 

0-120 

0-i:16 

1 

U'OlZ.s-j.V 

0-001 

0-105 

1 

O'OIZ.STA' 

0-0S9 

0-10- 

3 

0 010;.?. V 

0'0.60S 

0-0.575 

4 

0'0l23li.V 

0-216 

0-2-26 


0-041 IJ.V 

0-210 

0-229 

4 


0-170 

0-17S 


0 OJ lOA' 

0-02:J3 

0-0255 

6 

0 04 50-V 

0-0228 

0-0254 


tor 

A'-Ut'l. 


1 


1-34 
1--M 

0'3;'S \ 

0-373 ( 

0-181 I 

0-170 
0-17-1 ) 
0 123 1 
0T23 I 
0-1 -25 (■ 
0-V24 j 
O-OaO^l 
0-0?;c2 
0-040(i) 
(1018:1 1 
0-0186/ 


0 2i6 

0 - 1 !.; 

O-Ol-Jl 


14-7 

14-0 

6-40 

6-60 

5-43 

5-10 

;.-;i7 


0-617 t ,j,25 
0-63') ( 


aS-Dimetlivl- <f . 
butyric.* (' 

b The results indicate in a most marked mariner the great 
difference between the rates of esterinoation of an acrylic acid ami 
of its substituted analoiiiie, the presence of a double linlcing la the 
a^J-position always producing an enormous retardation in the 
esterification (compare table, this vol., p. ol5). 

3. Attention lias been drawn previously (Irans, 189b, fd, Ji, 
1903. 87, 18-12) to the different rates of esterification ol ti'o 
stereoisonicrie acids of the types : 

X-C'IV H'CX 

Y-c-co.,H \-t-coai 

When the subs, itueiit X is in the c(Vposition with respect M 
the carboxylic group, the acid is always estenfied more s oi 
than wlien the substituent is in the (mn-s position. s ''"‘"I . 

of the values for angelic and tiglic acids wou . m 
ti.glie acid is the lra,i<- and angelic acid the cis isoniei 
indicated in the forniiiLi;; 


CH,-C-CO.,H 

Tig] if acid. 


H-c-cir^ 

CHj-C-CO.H 

Augelic ac-iti. 
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Tins supports the view put forward by Pfeiffer {Zeitsch. jihysikal. 

J Previous results (Trans., 190.5, 87, 1842) have shown that, 
js a rule, d-substituted acrylic acids are csterified more rapidly 
tliiii tlioir ct-isomerides (compare also Aiiscbiilz, Ber., 1897, 30, 

L'ljy). 

.IfCiiip.ii'ison of the values for tiglic acid, O’lOS, and ,S6-dimethvl- 
arrvlic ;ick1, 0 285, at once shows lliat these acids arc e.vceptiona], 
as tire /3/3.(Kmethyl-suhstitutcd aci<l is csterified more slowly than 
an isoimu'ic o^-suhstituted acid. In connexion with this, it may 
1)0 pointed out that the values for a-chlorocrotonic acid and 
fclilorois'ocrotonio acid are practically identical, namely, 0'16.3 and 
0 112 (Trans., 1905, 87, 1843). 


Xotes on the Achh 1.' scd. 

Tiie acrylic acid was jireparcd liy the removal of bromine from 
oj 3 -dibromopropionic acid as recommended by Biilmann (.7. pr. 
Uh'IIL. 1900, [ii]. 61, 215), and was obtained as.a colourless licjuid 
lioiling nt 70 71'^,. 30 nun. It was not cjuite pnro, and the results 

riven in the table may he somewhat low. The a-methvIaCTvlic 
acid TV,!.? prepared by a method worked out sevci-al rears ago' in 
these hiboratorics iiy Dr. K. ,T. Thompson. One hundred^ and 
tventy-four grams of ethyl a-hiomo;.ud>ntyrato and 100 grams of 
dimcthylaniline arc kept gently boiling in a Hash provided with ,i 
long neck. At the end of each lioiir the fraction lioiling below 
lit’ is dislillcd over and collected. Tills consists maiiilv of ethyl 
Mielhylarrvlatc. ami after four hours the yield al.out',35 grams. 
-Is the ester readily polymerises when heated, ii is not ndvi.salilo to 
piiiiiv it by rvjicated fraclional di.stillation. Tlie liquid boiling 
at 111 — I2(F i.s hydrolysed by wanning for .several hours with 
almliolic potash (1'5 mols.), and. on cooling, crystals of potassium 
araetlivlfiorvlate separate in glistening plates. A further quantity 
tan be djtaiiicd by evaporating the mother liquor, and the whole 
IS piinl'ica by recrystallisation from hot alcohol. Tlic pure salt 
^ decomposed by a slight, excess of bO pe- cent, sulphurie acid 
’i- tie add extracted with puif* ether; after drvinc the ethereal 
>f'l«tion and removing the ether, the acid is obtained as a eolonrles.s 
■ Hds to a crystalline mass wlien kept in tlie cold over 
P|’sp]]onc oMde. Tlie melting point was 

‘‘ hive tiicd the method ivcommended bv Loosen and Gerlach 

Ifid 1 C2') for the preparation of o metlivlaervlic 

<IL hMt the yields were always poor. ' ' 

luethylacrylic acid was prepared by Ilarbier and Loser's 
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method (Bull. Snc. cJtim., 1905, [iii], 33 , 815) from mesityl oxide 
and sodium hypochlorite, and was purified by crystallisation from 
light petroleum (b. p. 50 — 60°), when it was obtained in brilliant, 
colourless prisms of considerable size and melting at 69°. 

Both angelic and tiglic acids were crystallised from li^ht 
petroleum (b. p. 35 — 10°); the former separated in small civslals 
m. p. 45'5°, and the latter in extremely wclhdeveloped, watoi -olcar 
crystals,' m. p. 64'2°. 

The triniethylacrylic acid . was prepared from 6-Iiydroxv- 
ad-dimelhyl-/i-bntyric acid (W. H. Perkin, Trans., 1896, 69, llS'll, 
the latter being obtained by Reformataky's reaction from acetone, 
ethyl a-broniopropionate, and zinc. We have tried several nietliods 
with the object of obtaining a good yield of trimethylacrylic acid 
from this hydroxy-ester, but the yields in all cases were small. 

The method of heating the acid with acetic anhydride and tlioi 
boiling with aqueous potassium hydro.xide gave 2'8 grams ot 
trimethylacrylic acid from 10 grams of hydroxy-acid. The direct 
product of the action of acetic aiJiydride was not a free acid, as 
it did not dissolve in sodium carbonate solution, and it had no 
definite boiling point. 

By carefully warming the ester of the hydroxy-acid with 
phosphoryl chloride, and theu hydrolysing the product (b. p, 
103 — 174°) with alcoholic potash, a yield of 21 grams of tri- 
methylacrylic acid was obtained from 10 grams of the liydroxv- 
ester. The acid was crystallised from water, and obtained as 
colourles.s needles, m. p. 71°. 

The i-sobutyric acid boiled at 154 — 154'5°/758 mm., the iso- 
valeric acid at 176°/757 mm., and the a-mcthylbutyric acid at 
174'5 — 176°/767 mm. 

The a8-dimetby!butyric acid was prepared by heating tlic 
corresponding malonic acid (Perkin, Trans., 1806, 69. l-!77l. ainl, 
after three rectifications, was obtained as a colourless liquid boiling 
at 190— 192° ,'767 jnm. 

We wish to thank the Research Fund Committee of the Chemical 
Society for a gv ut which has enabled^ us to defray part of the 
cost involved in this research. 

The Erjw.crn D.cvif.s I'he.micat, I, acoua ionics. 

UxivcrsiiY Coi.Lr.iir. mf W.clc.s, 

Aner.ysrwvni. 
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77ic! Constitulion of the Salts of Barhilnric Acid. 

By John Keefoot Wood and Emma Alexasueh Anderson. 

It has been shown by one of u.s (Wood, Tran.s., 1906, 89, 1831), and 
ahobjTnibsbach(.Z’ettec/i.j)/iy»;fo,f. Cliem., 1895, 16, 711) and Hantzsch 
aeJ Wegelen (5er., 1902, 35, 1006), that barbituric acid is»an acid 
Tousi'ierably stionger than acetic acid. Such a value for the dissocia- 
tion constant would be exceedingly high were tiie acidity to be due 
simply to the hydrogen of one of tile imino-groups, but it was shown 
hv 11 uol (ior. cit.) that most of the acidity was to be traced to the 
niethyhno group, tho (7-dialkylharbituric acids having dissociation 
t'onstants le.-^s than one-thousandth of that of tho p-areiit .substance. 
Hcntzsch and Voegelen (foe. cil.), from determinations of the electricaf 
conductivity of sohition.s of barbituric ncid in aqueous alcohol, had 
previously drawn the conchtsion that barbituric acid is a pseudo-acid, 
but were unable to decide whether the acid, when in solution, had the 

fcriuiilii or Taking 

the results obtained by Wood [toe. cit.) into account, and neglecting 
the slight acidity due to the imino-group, the second of these formula* 
would be the correct one for the acid in solution, and the salts 
would have analogous foinmhc, the hydrogen of the hydroxyl group 
beiog replaced by metals. 

-In alternative view to c.xplaiu the high dissociation constant of 
kibituric acid woidtl he th.at the ring might be broken by tho 
action of water, giving ri.se to a nreido-acid, 

N]IyUO*.NJl-CO-UH2-CO,lf, 

ia the came Tvay iBut parabanic acid is ilecoiuposci! witli (he forma- 
tioii ot (Kill uric acid. Such a nipiurc of the ring is, however, very 
“obkidy 111 the case of barhituric acid ; latlier would the ureidi) acid 
loutiiiiiiiig a chain of .six c.nbon and nitrogen atoms have a tendency 
'upss 1111,1 barliitiiric acid, the conditions being favourable to ring 
oiiuau,iii. I nitlicr, it is exceedingly improhahlc that replacement 
“ toe inhogeus of (he iiiethyieiie group by alkyl groups would 
I'LVHittlie iiiptnro of the ring, .assuming it to take idaee in tlie case 
Hlune acid, biii, some .sueh effect would he iieee.ssary to account 
Ix-twceii the value.s of the dissociation con- 
rimlu, f tb'-d, alkyl derivatives. Finally, were 

iilts of tl t-ike jilace, the sait.s of barbituric acid would be 

'•ntpi- ° and on analysis would show a molecule of 

'‘l“t * 0111 ^ f "i" "'•‘‘■e <lp're no rupture. Tlie fact 

a s.ilts ,11 e anhydrous and have compio.-itions agi'eeiiig 
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with fhe ring formula, shows that this alternative, explanation jg 

inadmissible. 

From its intimate connexion with barbituric acid, it was considered 
that it would be of interest to prepare the above-mentioned nreida- 
malonic acid and to study its properties. Various, attempts were 
made by the authors to prepare the compound by the hydrolysis of 
cyanoacotykarbamide, but all of these, no matter what hydrolysino- 
agent was used, were uusiiccossful. 

Attempts were then made to condense together malonic acid and 
carbamide, and from these substances, using acetic anhydride as tlie 
condensing agent, the amide of the desired acid was ultimately 
obtained. This amide, on treatment with sodium hydroxide, yielded 
a sodium salt, the composition of which agreed with that of sodium 
barbiturate, and, on being acidified, it yielded barbituric acid and not 
the nreido-acid. Such behaviour is in agreement with the observation 
of Boeliriuger aud Sdhne (D.R.-P. 103447), that the ethyl ester of 
ureidomalonic acid, on saponification, is converted into sodium 
barbiturate. 

These results show that it is impossible to prepare and isolate Uk; 
ureido-acid, since, owing to the tendency to ring-formation, it imme- 
diately loses water and passes into barbituric acid. 

The formation of sodium barbiturate by the action ol sodium 
hydroxide on tiie amide and ethyl ester of ureidom donic acid shows 
conclusively that the salts of barbituric acid must have the constitution 

K 1 1 ^ ^^CQ. where M represents a univalent metal. 

Thia*actian of sodium hydroxide on the amide is shown as follows ; 

KH— CO NH-“CO Nil CO 

CO (JH. CO CH, CO UH 

II II ! _ 

TsH .2 CO-IslL^ NU., CO,>Na NUUi H.OC•0^a 

CO 

CO cu , 
ill— C'ONa 

it being taken foj graub^d that tho nitrogen of the aniido-group i' 
removed, rather tlian that contained iu the carbamide portion of tiie 
molecule. 

Kxi'EklMENTArj. 

Prdiniinwnj Exj^rimmls with C i/aiioaceii/lcarbamide . — It has been 
shown by Traul).; (AV., 1900, 33, 13SI) that cyanoacetylcarbamidr, 
on treatment witli sodium hydroxide, yields tho sodium salt oi 
4-atuino-2 ; G dihyilroxypy^midino. in face of •this result, albah? 
appeared out of tlie (piestion for the conversion of (yanoacetjltaib 
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into iirtjidoiiialonic acid, but it was thought tho cyanogen group 
Blight he liydrolysed by using some other agent. Hydrochloric acid 
B-as first tried, but without success, the only apparent result being to 
aecomi«tti cyanoacetylcarbamide into cyanoacetie acid and carb- 
amide. It s'eas then attempted to hydrolyse lire substance by heating 
it with water under pressure. Several grams were heated with water 
in 11 scaied tube to 120° for about eight hours. On opening the tube 
there was an escape of gas, and the liquid posse.s.sed a strong 
ammoriaeal odour. A portion of the liquid, on treatment with 
lipliocliloiic acid, effervesced vigoromsly, owing to the e.scapo of carbon 
(lioride. dlie liquid w.as at first slightly cloudy, but, on standing, 
a precipitate gradually formed. This wa.s collected and dried ; 
OD analysis it proved to be 4-aniino-2 : 6-dihydroxypyrimidine, its 
behaviour when dissolved in sodium hydroxide and treated with 
sodium nitrite and sulphuric acid supporting this conclusion. The 
Ikluid from which the pyrimidine had been precipitated was e.xtracted 
with ether, and from the ethereal extract a small quantity of a soliil 
arid was obtained j this suh.stance possessed all the projaerties of cyano- 
acetic acid, it appears evident, therefore, that when cyanoacetyl- 
ciubamiJe is heated with water under pre.ssure, part is converted into 
the isomeric -l-amino-2 ; 6-dihydroxypyriinidinc, whilst the rest is 
(le»iiipo.sed, forming eventually cyanoacetie acid, ammonia, and 
carbon dioxide, the latter two substauce.s e.xisting partly as ammonium 
carbonate. In view of these results no further attempts to pjrepare 
the iireiilo-aoid from cyanoacetylcarhamide were made. 


AUemijti to Prepare Ureidomalonic Arid front Carbamide attd 
Maloitic Acid. 

Orimaux {Bull, ,'ioc. c/tim., 1870, [ii], 31, MO) first synthe.sised 
barbituric acid by the action of phosphoryl chloride on a mixture 
of carbamide ami malouic acid. 'I'ho authors considered that by 
"Sing some other condensing agent it might he possible to attack only 
one of the carboxyl group.s of the acid. A preliminary experiment 
Wsmade iu which a mixture of carbamide, malouic acid, and imetic 
"nbjdriile, in e()uimolocular pro}*ortiuiis, was heated on the water- 
‘tb. riie misture fir.st melted, forming a clear yellow liquid, whieh 
lust iiitu vigorou.s eU'ervescenco and deiiosited a yellow .solid, 
and't'l' " action was over, water was added to the mixture 
tbe c ^ “'III lollecteil and drieil. The peicoiitage of nitrogen in 
^juiall amount of product obtaineil from tliis luelimliiary experi- 

I'ussihly be mal.mylbiuret, 
tilt ii/™' repeating the experiment on a larger scale, 

1 luis ill which ilm original suhslance.s were mixed were 
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such as would most favour the production of that compound, namely 
two molecules each of carbamide and acetic anhydride and one 
molecule of malonic acid. This mixture, when heated on the water- 
bath, behaved as already described. On attempting to purify the 
product, it was found that it was not a single substance, as had been 
concluded from the preliminary experiment, but a mixture. The only 
liquid Avith any appreciable solvent action was water, and the mixture 
was accordingly submitted to fractional crystallisation from thnt 
liquid. The mixture was in this Avay resolved into three componont? 
the most soluble of which was proved on analysis to consist of 
barbituric acid. 

The third or least soluble component of the original product was a 
white powder, almost insoluble in boiling water, from which liquid it 
separated in fine needles : 

0*1163 gave 0*1419 CO^and 0-0501 H.A G = 33-27 ; 11 = 4-78. 
.0-1147 ,, 28*0 c.c. N., (moist) at 1 '2*5*^ and 760 mm. N' = 28*92. 

C^HyOaNg requires C = 33*1 0 ; II = 4*82 ; N = 28*96 per cent, 

This result would agree with either ammonium barbiturate or the 
amide of ureidoraalonic acid. From the fact that on grinding the 
substance in a mortar with soda-lime and a little water no ammonia 
was evolved, and that ammonia was only evolved very slowly on 
boiling the substance with a .solution of sodium hydroxide, the former 
alternative appears to be impossible. It must be concluded, therefore, 
that one of the products formed by the action of acetic anhydride on ii 
mixture of carbamide and malonic acid is the amide of ureidomalonic 
acid. ^ 

The amide, when dissolved in sodium hydroxide solution and tlien 
treated with sodium nitrite and dilute sulphuric acid, gave a deep 
magenta colour similar to that given by barbitniic acid when treated 
in a similar manner. 

Aciion of Sodium Hydroxide on I 'reidomaloHftmide. — The coiuponnd 
on being boiled witli a 2jV solution of .^odiutii liydroxide wholly 
dissolved, and slowly evolved ;immonia. No sudiimi salt sepaiated 
from the liquid on cooling, but on the addition of alcohol a white 
precipitate, con.-isting of a .sodium .salt, was obtained. This wiis 
collected, washed with alcohol, and dried, lirst in the air and after 
wards by boating to 120’^ : 

0-2S77 gave 0'I-i23 Na,SO^. Na= 16-02. 

Sodium barbiturate require.s Xa— 15-33; sodium ureidomilonate 
• requires Na=> l.j'6 per cent. 

The sodium salt was dissolved in water and concentrated hydro- 
chloric aciil added. The solution, on keeping, deposited sma^ crystals, 
which were collected, washed with water, and dried. The crystab 
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and decomposed at 250 — 260°; a behaviour hiuiikir Lu tiiat uf 

Ijai'liitiiiic ac,-id : 

()'100> 19'3 c.c. Ng (moist) at 11° and 74*2 mm, N = 22’t6. 

biU'bituric acid requires N = 21'87; ureidomalonic acid leipiires 
N = 19*19 per cent. 

It is evident-, titerefore, that ureidomalouamide is cuuveitcd by 
.odium b} droxide iuto a salt of barbituric acid. 

£.auuin(ittort of Second Fraction of Original L*Todv£l. — Tliiri sub- 
.t.iucB soluble than barbituric acid, but more soluble tbutj LIju 

liieidomalouiunide. it possessed a pale yellow colour, and reailily 
yvolvod aiimionia ou treatment with a .solution of sodium hydroxide. 
When di>solved in sodium hydroxide and mixed with sodium nitrite 
AU'i sulplutidc ficid, no magenta colour was ol>tained, but a yellow, 
rtui'ciileiii precipitate was produced when the sulphuric acid w.us aildeJ 
iu e.vcc^s; .sodium nitrite were omitted, a Mmilar precipitate was 

obtained \sh€n sul()huiic acid vva.s added to the alkaline .•^olurjon ; 

(j'lUUd g^ve 0-1442 CO., and O O.h'U ir.,0. 0 = 39-24 ; Ji = 3-70. 
01035 5 , 19'2 c.c. Xg (luoi.^t) at 11*5° and 765 lam. lN'*22*2y. 
This result would agree fairly well wiili a .substance having tlie 
t'oi’Uiula whicli requires U = 36 91, H — 3'78, N — 22’70 per 

cent, it being dilHcuIt to account for tlie formation of a compoujjd 
liftviiig the above empirical fonmda, uttc'mpLs were made to pui-ify the 
substance by further treatment with boiling water. 'The results of 
analysis after this further treatment were slightly ditl’erenc from tlio.-e 
given above, namely, 0 = 39'33, H=4-14, N — 21-77 ; these rc.sulLs 
would point to the sub.stance being much more compie.\ than was 
indicated by the first analysis, the simplest furmuUi with which they 
arc in agreement being 

An iiUempt was made to determine the molecuhir weight uf the 
compound by the ebiinio.scopic method, n.dng wat r as solvei.l, The 
value obtaiiiod for the molecular weight was, however, only 61 , 
ami even alJowiug for the possibility of dissociation, lliis ivsuli w.,?, 
ha- too low to agree with any of tiic po.s.silile formulae It was iH^liceJ 
that the .solutions obtained were iievci- perfectly clear, but always 
luoi'o or less opalescent, and it was therefore thought- pos.-^iblo tli.it- tlie 
solution formed was of a colloidal nature, if such were tlie case 
U Would account lor tlie result obtained in the molocuLu'-weigliL 
duLiaujinatioii, ami iJiis view was .'Upported by the fad ll-a! (.m 
the mhlilion of ammonium sulpliale to the >oIuIil>ji an iimnediaie 
lu’ccifiitatc wn.s olHaiued, .similar in cliarader to llio.^e given i'V 
Solutions of proudns. 

Ihv Mibsl:ineu iojined by the addition of suljihuric acul ii t),e 
alkaliiii; solution uf the original lOiiipounJ aUo .ippeaud to be 
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of /a complex nature, the results of its analysis agreeing with an 
empirical formula of 

No suggestion as lo the constitution of the.se substances can be 
«iveu, as further experiments were rendered impossible by lack 
of material. It appears probable, however, that the substance com- 
posing the second fraction of the original product is a much more 
compfex compound than those forming the other two fractious. 

Umveusiiy College, 

Donlke. 


(_^XI1. 'Thi' Cundviisiiiioit (;/ Amides with Esters of 

Accti/lenie Acids. 


14 v ^inoniii'.n Kuiiemann'. 


Some years ago, it was .shown (Uuliemann and Merrimau, Trans,, 
1905, 87, 138:i) that pheriylpropiolyl clilorklo reacts with sodioaeetyl- 
acetone to form a yellow compound, (I), which has the re- 

markable property of clianging under the iiilluenee of piperidine into 
a blue salt of a red i,someridc (II), and that the latter on digestion 
with soclinm carbonate is transformed into a colourless acid (ill), 
isomeric witlr the other two substauecs. These compoimds wore 
repro-soiited thus : 


dllVlilt'— <-''5. 
O-C'.Me' 
(1.) 


•CAc 


CPh-UMe’^ (JMo. OAo 

(11.) (III.) 


With tiic view of pi'opariug analogous heterocyclic subBtances 
containing nitrogen, I have treated plteiiylpropiolyl chloride with 
sodiohenzamide ; but this reaction, instead of taking place m the 
inauuor similar to the form.itrun of the furan ilorivatrve (1) an 
yielding plienylbonzyluleneoxazolone, 


ciiPh:c-GO 


fiii'iiirho.s dipli'^iiylpropiulylbrjiizamide,' CO)u^ G o n 

Thi^: rc ult unrospouils witli the behavioui' of benzoyl chloride towaif^ 

.‘bodiuben/Airiiide. vliii-h, as Curtiiiri {/Jer.j 1890, 23, oU-10^ - "J' 

viuldt. tiIl»eiizaiiiido. , . 

9'1k; iiitcr.ict ion of ethyl phenyl propiolate and sodiobenzaiui^ 

ue,a‘ to tho detaiieil eitd. Tliis method has beeu used t oi 
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Cui'tius, 1890, '23^ 3038; Titliorley, Trans,, 1902, 81, 1520) 
for tbe formation of diacylimides, and has since been applied by 
Cuhcmann and Priestley (Trans., 1909, 95, 449) for the production 
of acyl (Ici'iratii'^es of ethyl carbamate. Tho oxazolonc compound, 
which, most probably, i.s first formed, cannot, however, be isolated, 
because, under the prevailing conditions, it suffers a tran.sformation 
ftiitiilar to tho one which the furan derivative (1) undergoes to its 
leJ isonieVido (H), and yields a deep red compound, This 

ia to he leprescnted thus ; 


C(0H).CO 

CPh-CPh^ 


CO — CO. 

cpu:cph' 


>NU, 


fuid, therefore, to be called diketodiphenylpyrroUae. Along with the 
cyclic compound, a colourless substance, CogHj^Ov.N’.,, is produced, 
which undoubtedly owes its formatiou to the iiuioii of jdienyl- 
piopiolylbenzauiide with benzamide. It liar«, tiierc-foro, the eon.stitii- 
tiou C, IiyC(N’H'CO'C,.HrJX'Il*CO'N Jl’CO*C,.H., which characte rises 
ifc as the henuunvh of ^•hemoplahunocvtmDnk acid. 

The coiTectnes.5 of the view concerning the constitution of the 
cowpoimd, CjgHjjO.^N, follow.s from the fact that, on boiling \vitli 
pocassiiim hydroxide, it docompo.sc-s quantitatively, tlm.s : 

0igHiiO,,N + 3H,0 = CAi,0, + Nil, + 
and fLirnishes deosybenzoin, besides ammonia and oxalicacid. Diketo- 
diphciiylpyrroline dissolves in dilute alkalis to yield blue sointion-s, 
which, however, rapidly turn yellow ; on adding dilute hydrochloric 
ucid, the red pyrroline derivative is precipitated uncinnjged. ’I’his 
•jcliaviour re.sembles tliat of i.satin in ^forming violet ^elutiuns 
u'itli alkiilis, whicli change to yellow and ihen cont.iin the salts of 
isiloic acid. Jako isatin, dikctodiphcnylpyrrolino forms a phonyl- 
iiydvuzone which is insoluble in alkalis or aciil.-^. As may be expected, 
both compounds diifer in their behaviour towards reducing agents. 
Ahere.Ls i.satiu, on treatment of its solution in glacial acetic acid 
with zinc dii-^t, yields isatide, C,,;llj.,(>,N ,, dikutodiplu ‘iiylpyriDline, 
Uftder the same couditioiis, i.s reduced to dikclijdiphcni/lpyri'vUdiii,^ 

CO 

CHI’h’OliPlr ^ OiketodiphenylpyiToliue ( V) not only resembles 

isatiu (n ), cytYopentene derivative (VI), and this 

follows both fronf tho siniilanty of their foiinntiun and 
houiUwir [irojd.Tty uf yielding blue sail:'. Tiiis fad, in him, -iippoiLs 
^ ‘C of the latter siib.-'tance. Tlieie eau iieilher I'e any 

i a., L,) (In, udation ol llie.-'o euiuiKUinds with (iid!iy!<L\alyI- 
j ''^^hifh Huheiiianu and Ucminy ( rr.tns,, 71. .11) 

^**1*^11 oxaloaeeCate, and to Olaisen and K^van;^ o.\a]\l 

3^2 
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dibenzyl ketone (VIII) (Annoden, 1895, 284, 245). The connexion 
between these substances finds its full expression in their formula! : 
CII 


H 

CH C 

%/ ; .. 

Cll Nil 

(IV.) 


/ 


CO 

CO 


PI.C- 

PhC 


-CO 

I 

CO 


AcC- 

McC 


-CO 

CO 


COjKt-C Co 

CO.,Et-C CO 


PhC- 
1 1 

OH-C 


CllPlT 
(VI.) 
-CO 
CO ■ 


NH 

(V.) 


CH-COoEt CHPh 

(VII.) ' (VIII.) 

A.s to the constitution of the violet or blue salt.s which these com. 
pounds form, Claiseu and Ewan {loc. cit.) expressed the view that Qie 
blue disodio-derivativo of oxalyldibeiuyl ketone is probably to be 
formulated as (IX), whereas Ruhemann and Jlerriman {loc. cit.) 
represented the blue salt of the cyc/openteno derivative (\T) bj’ 
formula (X) ; 

PhC CO AcC to 

ONa'cS CO MeC C'ONa 

\/ 

CNaPh CPh 

(IN.) (V) 

The luUowino considerations, however, le.rd to the conulusKm ilml 
neither view correct. Von Baeycr, in the course of his classical 
re.searches on the indigo group, showed that the othj'l clun cl 

,^-isatin-a-oxiine, C,H,<®*^>C:NOEt. with sodium hydroxide 
yields a blue salt similar to the one which the indogenide ot 
benzaldehyde, C,dl,<^'^'l>C;Cll-C«H„ forms. It follows, therefore, 

that the replacement of the oxygen ot the a-ketoinc group m 
4 . isatin by a bivalent group doe,s not interfere with the formation 0 .1 

The result is different, however, if the oxygen of the 
group of i/z-isatiu is suh.stituted by such a group, as iu the cthy e 

of isatoxime, this case, a blue salt is cot 

formed. This result indicates that the metal hs not attached to the 
nitrogen of the iiuinu group, as von ll.ioyor sugge.sts, hut to : 

of the /i ketoriic group. It follows, therefore, that isatiii 111 1 s 

. . . •(' n iiud tti: 

salts appears in lt.s Uutomeric lorm, 
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tfioiipirin found in the salts of those dorivativG.s in which the 

P^yiyfn of a-ketpnic group i.s replaced by bivalent radicles. In 

this form isatin appears as an orthoquinone derivative. Owing to the 
similarity which exists between isatin .and the above-mentioned com- 
pounds, the view is justified that their salts have an analogous 
(Institution i for instance, corresponding with (V) and (VI) ; 
]^hC:rC-OH AcC“C*OH CH=CH 

Phc CO :\roC oo oh oh^ 

%/ %/ %/ ■ 

N OPIl N 

(Vf,.) (Via.) (XI). 

It iaav be mentioned that in the case of pyrrole, prevjou.s investiga- 
have been obliged to consider the po.ssibility of its existing in 
a tautomeric form, for pentachloropyrrole is undoubtedly derived 
from the tautomeride (XT), which, according to the above remarks, 
\roi.iIcl exist, also, in the .salts of diketodiphenylpyrroline.* 

The reaction of ethyl phenylpropiolate with sodiobeo^amidc .seems 
to be tvpical of the Wiaviour of the sodium derivatire.s of aromatic 
amides 'vith the esters of acetylenic acid.s. This would follow from t)ie 
fact that sodio-o-toluamido yields diketophenyl-o-tolylpyrroline, 

which closely resembles it.s lower homologue. The sodium derivative.^ 
of fatty or fatty-arornatic amide.s, liowever, do not conden.'se with ethyl 
pheuylpropiolate to cyclic substances, instead diacyliniides are formed, 
as phenylpropiolylphenylacetamide, 

C,.K,*C:C*C0-KH-00-CU,-CeH-,, 
fmm the acetylenic ester and sodiophenylacet.amide. 

KxI’KJIIMEXTAI.. 

IHphitylpropiohjlheni^amide, 

stated in the introduction, tlii.s compound i.s foiinod by iJic 
itftiou of plumylpropiolyl cliloride on .soiliobcnzaniide. I'lio latter 
subsfaiKc was prepaivd according to lllaclier’s method (7?er., 1895, 
28, 4.!2) by evaporating the absolute alcoholic solution of t he mixture 
d sodium etlioxide and l>enzamide in a v.acuum, first from the water- 

T)n' nhtiioii r.\ists Ix'twpcii (In- .ahovi'-ii.inicil subst.uicis may he PxO-iiib‘d 

U’o'Tirolaise.s ol .:L>ji)|]miii<hs which, like vi'>laric .ici.l. fortii I'oLniivd .saU.s. Tlu'ir 
niemre ; 

. OIl-c<xTf,'Q>t':N-<)M.. 

.a fevtain resemblance to the constitniioTi of the mctallie dciiv.ati\’cs nf 
ililii>iiylpyrrohiip and its .analni'uo.^ : for it .also lias .an ortho. pii none .i^ronj.in;.: 
I le s, lint’ ixdative position of the mcftil in the molcrules of the saltv al'O 

Miitivo...!, Her., IPO?, 42. 
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anil iinally from tho oil-batli, wliirh is grarbially lieat,e«l to 20)V 
On adding phenyl propiol}’! ohloride (8-2 grams) to the dry soilio 
benzamide (7‘1 grams), suspended in benzene, heat is developed. 
niixtme, after being kept for a short time at the ordinary tetnpc-i.q. 
ture, is digesteil on the wator-bath for about half an hour, the ben^eue 
is evaporated, and the dark-coloured residue washed with othcv, \vlion 
a faintly coloured solid remains undissolved. This is soluble 
amount of boiling alcohol, and, on cooling, separates in almost coIouvIpk? 
noodles melting at 242 : 

n-1955 gave 0-i>G02 CO., and 0-0745 H^O. C -=79-40 ; K^ 4-23. 

0'2082 „ 7 c.e. N„ at inland 74.‘1 mm. ]N'=s5-78. 

(b-Hi.^OjN requires C — 7i)'57 ; ir = 3‘98; N = 3-7l per tout, 


Action of Sodiohenzamide on Ethyl rhenylpropiolaic. 

On raixiug finely-powdered sodiobenzamide (7T grams), suspended 
in dry benzene, with eUiyl phcnylpropiolate (8-7 grams), no visible 
change takes place at the ordiiiary temperature, but an action sets in. 
which is indicated by the development of a deep bine coloration, if 
tlie mixture is heated on the water-bath for a short time. After nn 
liour’s digestion, the benzene is evaporated, and the residue treated 
with water, when the blue colour disappears. The whole is thou 
agitated with ether, which extracts small quantities of unaltered 
benzamide and ethyl phenylpropiolate, and the aqueous layer is mixed 
with an excess of dilute hydrochloric arid. An oil separates which, od 
removal of the dissolved ether, sets to a solid. This is a mixture of 
the deep red dikotodiphenylpyrrolino and the colourless benzamide of 
^-benzoylaminoeinuamic acid. These compounds differ but .slightly in 
the degree of solubility in organic solvents ; they dissolve, also, in 
dilute pot.-issium hydroxide or sodium carbonate; their .sepnratirri, 
therefore, presented great ditliculties until it was found that, on 
saturating the alkaline solutions of the mixture with carbon dioxiik, 
the colourless compound is precipitated, but not the coloiuod 
diketodiphenylpyrroUne. 

TltP, Eenzaiiiuh of fi-Ij^Mzo>ilaminocinna>nic And, 

(UlyC(NMI*CO*C,TI,):CH'C’0'XH-CO-C,;ll., 
separate?, on jiu^sing carbon <lioxi'lo through the solutioii of the 
duct of the rt-actioii in dilute potassium hydroxide, as a light 
solid, winch, wdien washed with a little dilute aleoliol, become? colom 
less. It is insolubio in water, hut icaiUly dissolves in glacial aicti^ 
acid, etjiyl acetato, ether, or hot alcohol, and, on cooling it? •'-solution 
in boiling dilute alcohol, crystallises in needleSj which melt at to 
a red liqnid : 
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(VIOjO gave O'S.STO CO, an.I 0-0890 H,0 o= 75-10 ■ H - 
0 13W „ 12-4 e,c.N,at 18’ a„.i 7-18 na™. N J 7 05 ' 

a,tl,AN, requires G^75-I3; H = 4-.S6 ; x„7-r,7 per rent. 

muo.lipj.nylp,jr.oune, is contained in the pale 

yellow filtrate from the former compound. On adding dilute hydro- 
c lone amd. a famtiy-coloured emulsion is first produced, whifh I 
shortly transfonned mto a red solid. This is Scarcely Soluble in 
ho, mg water, but jn.st sufllcently to yield a rod sohition ; it is 
..e.a ,lysol„b e m ether, .acetone, or .alcohol, and, on cooling its con- 
eon rated solution ,n ho .alcohol, separates in beautiful, deep red 
nGedles, winch moit and (Jecompose at 18-i'^ • 

0-1960 gave 0-55.37 CO, and 0-0820 ir,0. C- 77 0 t- H-t -01 
02452 „ 12c.c.N,,at20’.and704mm. X-ygo ' ' 

C,A.O,N require., 0^77-11 ; H = 4-42 ; X = .5-62'per cent. 
D,hetod,pUnylp di.s.solvcs in dilnto ,.ota.ssi„m hydroxide to 

yield a deep blue solution, -which rapidly ti'irns yellow; this, no 

doubt, contain.sthe salt of .aminostilbeneo.xalic acid, 
NH,-CPh:CPh-CO-CO,H, 

for on adding dilute hydrochloric acid, a faintlv-colo.u-ed emulsion is 
r.t produced wnich, however, re.adily loses water and rondenr to 
. etodiphenylpyrroUne. This reaction, therefore, resembles the 

behaviour of alkalis toward., isaiin. 

On boiling dikotodiphenylpyrroline with an excess of dilnfo 
^taam hydroxide, it i.s decomposed and yiel.ls amm'onia, oxa“ 0 
Jd, and deoxybenzoin. The heating is continued until the evolution 
ammonia ceases ; the deoxybenzoin which sepai-xtcs is colie, te 1 1 

edles, whicli aro volatile witli steam and molt at lii) - 

O'leST gave 0o200 CO_, .and 0-0925 II. O, C 8.-,..-,.,'. i, _ p,.-,q 
req,.i,-es 0 = 85-71 ; M s-,-,.]-a 

Tbs Ztolf rtt tl.oo, otical. 

%^-y'pyn-o,ino conZ;t,rf ft; f t'ftt 

Its calcium salt, ''ol.a.cd mi the fonj, 


rhe PhcnylJnfd„,t<»re oj 

NItPh-X'.'C Cl5 


>XH. 


CPhiCPh 

forms 

wter-bath. "-'‘I' I'l'ciiylhydi-azine on 


plienyl- 


It separates from the hot 




ion :t-< a ri‘(], crvstal- 
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line solid, whieh is soluble in hot benzene ; it is almost insoluble in 
eold .aleohol, hut it dissolves in a large volume of boiling aleohol. 
and, on cooling, crf.stallises in vermilion needles, wlii(di melt, and 
decompose at 231° : 

0-1827 g.avo 19-8 c.c, Nj at 19° and 759 ram. ■N = 12-4.3, 
C.ioHjjON, requires N = 12'.'!6 per cent. 

Reduction of DikelodiphenylpyrroUne. 

On .adding zinc dost to the hot .solution of dikotodiphenylpprolinn 
in glacial acetic acid, the red colour is quickly di.scharge(l, and the 
colourle.ss filtrate yields a white precipitate on the addition of water. 
Tills is fairly soluble in hot dilate alcohol, and, on cooling, cry6talHse.s 
in faintly-yellow needles, which turn brown at about 165°, and at 
23.3 — 231° melt to a dark liquid : 

0-1907 gave 0-3338 CO, .and 0-090,3 ll.,0. 0 = 76-34 ; TI = 5-27, 
0-2072 „ 10-4 0 . 0 , N., at 19° and 744 imii. X = 3-64. 

CjsHjjjO.,X reqnire.s 0 = 76-49 ; H = 5-18; X = 5-3S per cent, 

Tlie compound, which most probably is to bo reg, aided as dike^o- 
dipbenvlpvrrolidine, 

CO 

OHrirCITPh-^" ’ 

yieliU a deep bluish-grocn coloration on tho addition of forrir 
chloride to its? alcoholic solution. 


co- 




Dikelophenyl-o4ohflpyTToXiat^ CPh*C(C H 

SoiHo-o-toluamide behaves similarly to sodiobenzainide in its .action 
oti ethvl plieo vlpropiolato. The reaction in this case was cairic'l out 
as folio\v's. o-Tolnaiin'(le (1>'5 gram?) is dissolved in absohite (tlier 
(of u ln'ch a Ihrge quantity is lequired, as the amide is but sp;iri))<:ly 
soluble in tlii.s solvent), and tbe solution digested with sodiinu wiro 
(1-1 gi-ain) on the water-bath. Tn the course of a day the inotal 
disajipenrs ; ctliyl phenyl propiolate (S'd grams) is then addoil, arnl tho 
illgestion continued. The mixture sliortly turns blue ; after about rui 
lioiir the etlier is evaporated, and, in order to complete rho rractiiui. 
The residue is mixed with dry benzene and digested for a sboit time, 
Tlie benzene iinally distilled from the water-bath and water 
adiJed to the product, when tlie Idue colour disappears. Aftei 
reimnal of the nnalTered toluainidc and ethyl phenylpropinlate by 
extr.ac!!f)i', with ether, an excess of dilute liydrochloric acid is .iddet 
the aqueous layer, whieli preci|>itates a dai'k red suhsiniire. 


lis'^nlved \n cold dihito potussium hyilroxide, and ihe 


-•-ilutien 
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fftt'bon ♦lioxido. As in the case of the same treatment 
,it (hf’ pioilnct whieh is formed from Rodiohenmmide and ethyl phenyl- 
ptni)ioI>Lte, a yolkiwisli-rod tiolid is precipitated. T have not examined 
•f jjiit (liore cannot bo any donbt that it has the formula, 

( 0 ) ( 0 ) 
C,,)I.;C(NH-00-O^H:4-CH3):c1£‘CO‘NK'CO«C,,H^‘CH3. 

The yellow filtrate from this substance, on the addition of 
[ilute l\ydrochlorio acid, yields a red compound, dikelophen>/l-o-ioi}fl- 
which is*roadiIy soluble in ether or alcohol and cry.^taliises 
iom its concentrated alcoholic solution in beautiful deep red prisms 
upltiiig at 165—166°: 

0 i;il9 gave 0-5445 CO, and 0-0860 H,0. C = 77-38 ; 7I = 4-95. 
0-2UO „ 10'2 c.c. Ng at 19'^ and 757 mm. N — 5-45, 

Cj-HjsO.^N requires C = 77'57 ; H-4 04 ; ^ = 5*32 por cent. 

This substance closely resembles diketodiphenylpyrrolino ; it dis- ' 
solves in dilute potftv«sium hydroxide, yielding a blue solution which 
rapidly turns yellow. With plienylhydrazine it forms the phe?iyl- 
hjdrazone,C\>;li^fiyi^’‘SH'C\.H., which separates in red crystals if 
the alcoholic solution of the pyrroline is digested with phenylhydrazine 
on the water-bath for one to two hours and then cooled. It is 
sparingly soluble in cold, moderately so in boiling, alcohol, and, 
on cooling, crystallises in scarlet prism.s, which melt at 201 — 202’’: 
0'20f>8 gavo 21 '0 c.c. K., at 19'' and 753 mm. N = 1 1 ■89. 

Cb-jHjrtONj requires N = ll'OO per cent. 

Jdion of Ethf/I Phenylpropiolafe on the E-odlnm Drnmii'cts of Fatty 
and Fatty-aroniatic Amuhe. 

Jhave mentioned before (p. 087) tJtat tlu'.s reaction difTcrsfrom that 
Trhich occurs in the condcns.ation of the acetylenic ester witli the 
sodium compoMTul.s of aromatic amides, inasmuch as condensation 
ti> pyrroline deriv.-itiv(>s does not take pl;ic(*, but ^liacylirniiles are 

produced. 


f\tmjliiYop\ olyjphemjlac^tam ah, C,. 1 1 ' C ; C'CtT ’iK U • CO ' C IT,, * C,.J ^ • 

8odiophenylace{amide was prepared bv Blacbci's method ifoc. oif.), 
hv evaporating the .alcoholic solution of the mixture of phenylacet- 
-iniidc and sodium cthoxide in a vacuum, first on a water-liath and 
thi'u up to ‘dUi)' on .an oil-batli. To the powdered sodium compound 
susjTpnded in dry benzene, ethyl phonvlpropinlate (8 7 
giants) is added, and the mi.xtnre boiled on the water-bath for an hoiif. 
I hcuzetip is evaporated, and the brown, viscous residue treated ^vitl 1 
"atei ruul elhor, when the whole dissolves. After reiuov.al of the 
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etheroAl Uyci', hydrochloric acid is added to the dark aqneon, 

solution, when a yellow oil i.s precipitated which partly sets to 
a solid This is w.oshod with cold alcohol and dissolved in boiling 
alcohol ; from the concentrate,! solution, on cooling, yellow pri«n, 
poparate, which nielfc at 209 210 . 

0-1848 g.ave 0-5255 CO, and 0-0847 11,0. C ; H = 5-09, 

n-o-H.5 10-8 C.C. N, .at and 758 mm. N = .)-48. 

requires 0 = 77 57 ; H--4-94 ; N = 5-32 per cent. 

T have .ascertained, also, that sodioocetomide, when suspended in 
drv other or ben 7 .ene .and digested with ethyl phcnylpropiolate, does 
not Yield a coloured compound which has properties similar to dikoto- 
.linhcnvlpyrroline, hut forms ,an almost colourless substance winch is 
spUn-ly soluble in alcohol. This I have not further ex.amincd, hut 
there cannot be any doubt that it is phcnylpropiolylacetamide. 

• T am engaged in the continuation of the .study of the pyrrolme 
derivatives described above, and also in the investigation of the action 
of amides on esters of other acetylenic acids. 

TTSIVERPITV CnF.MIOAL IjAIiDRAT-iRV, 

CAMnninoK. 


(■‘XIII. Dl.ethoxi/thioxan ; a Relation between the he- 

frnct!re Rower and Chemical Activity oj 
Siilph ur Compoi'-iids. 

By Il.axs Tii.aciir.i! Cr.AP.KF. and S.«ti.-F.i. Smii.fs. 

Thf cxpoi-imcnls desenhod in this p.apor wore originally iimlertnken 
I", ui: intention of examining thmsino. tl.c 

of the dibcn 7 othia-/,ine derivatives which liave '_>™n recently stiu id 
t one of the present authors and T. l>. HiMitch (Ira. •, 

93. 115. IftST), So far as this object is co.iccvned 
not vc-t been successful; it. fact, our progress bv 

invostiimtion which wc originally planned has bcei , ■ 

the unexpected stability of one of the 

latter subs! an, -r, which is a saturated cyx-hc sulphide . 

interest on account of the comparatively inert 
bivalent .sulphur atom contained in it. and we there ore ^ 
more closely the chemical .activity of the compound. 
of this investigation are described in the ® [ °^jtio„al 

rnially we offer what appears to ns to be the 
explanation of the anomaly. 
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Hy llio mterantion of sodium sulphido and cliloroacetal, the 
„ninl sidphide (1) is formed in Uio usual manner, .and it wa.s 
],n|ii'J lliat by the .action of ammonia on this, under suitable 
(.oiirlition.s, the imino-group might be introduced, forming I lie 
thioimrpholine derivative (II). Acetal sulphide, however, seem.s 
very st.able towards .alkaline reagents, and experiments in this 
(liioction have not led to the desired result. 

On tlio other hand, acetal sulphide is immediately attacked by 
cold raincr.al acids, as indeed might he expected from the presence 
of the .acct.al grouping. But in thc.se reactions the aldehyde whicli 
VC hoped e.asily to convert to the roriuircd nitrogen derivative is 
not foniied, the product being the cyclic compound *' (IV), which 
no doubt is produced by (.limin.ation'of w.ater from Ihe .alc’oholale 


CIL CtL 

(OKtl.CII CIl(<)Ki),. 


(I.) 


S 

/\ 

Oil., OH, 

Kio-ctf <!’if-t>i:t 

Nil 

( 11 .) 

.S 


/"\ 

cu., CH, 

KtO’ClI (.'H-OEt 


Ho OH 
(III.) 


./\ 

Off , (.HI., 
EtO-t'K CIl-OEt 


(IV.) 

So for .as wc are .aware, (he only other derivative.^ of thiox.an 
T. p.cli Ii.avo l,oen met will, are the .so-c.allod dioihvlcne o.xide 
uilplioiie. winch Baumann and Waller {lSa\. 26, 1138) 

.i .tamcdby lbpaclioiuif h.arinm iiydroxide on dicthvlono disi'ilphone 
aid ihc .aiihyclndc of tluodiglycollh acid (,\u,=ohiiti ami Biernaux, 
. ,ii,o( in, i.)„, 273, (i.s); but llie-se sulcstancos were not very fully 
nrcvt*"o.”i "’liich wc have obt.iincd'in the 

of "lolioo on account 

(lie ilcnr properties, its general stability, and 

ot 'vnctivity of tlie sulphur iu comparison with tliat 

I'lporid lilTr' "P™ vompound. We have paid 

PO w] .mention to the last-named propertv. 

ri'oporticrrf sulphide, shows all the usual 

11 -'Stance in which bivalent sulphur is miitcd to 

of nx'nonl.b.lij,!, :„.,1 „.p, v, „m,.o I,- vui, , 

} « III .1 livdi-nj-'iiii' I'v ni-yl tK-nv:Uives. 
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saturated hydrocarbon gronps; for example, it furnishes additive 
products with mercuric chloride and iodide, it is oxidised hy 
liydrogen dioxide at the atTnospheric temperature to a sulphoxide, 
and, under certain conditions, it combines readily with alkyl 
iodides. On the other hand, diethoxytliioxan neither combines 
with mercuric halides nor react§ with hydrogen dioxide under the 
conditions chosen for comparison, and even in the presence of 
mercuric iodide tlie addition of alkyl iodide proceeds extremely 
slowly. 

These comparative data are summarised in the following table 
and. in order to show the normal character of acetal Sulphide, the 
reactions of another sulphide of high molecular weight are inserted, 
Dibenzyl sulphide is chosen for this latter comparison: 


ResnU. with 


Ri'agent. 

IT,^CU or Ugh m.l 
acetone or nh'ohol- 
ic solntio)!. 


HjOj (excess) in acet- 
one solution for 
three days at or- 
(Unary teiupova • 
ture. 


Dibenzyl .sulphide. Acetal sulphide. ])iethoxytliK,xi,||. 
Immediate I'orina- Immediate fonuafiim No reaction ile. 
tiou of of torted. 


(PlLPhbS-IIgX.KEtOJ.CH-CKoh-'^MTgXs 
(Trans.. 1900. 


77, 165h 

Almost quantita- 
tive formation of 
(CH.,rh).,SO 
(Oaz'lari: Smiles. 

Trans., 1908,93, 
18-13). 


Sulplioxide formed, 
apj>arentlyquanli- 
taiive. 


Almost all il-je 
original enm- 
louml s'l.as iso- 
ated nuahored, 


Excess of ethyl iodide Formation of Good yield of snl- 

and one molecular (CH,rh).,SEtI,HgI.j plionium salt oh- 
proportion of Hgl.. complete in live lained in five 

at the atmospheric hours (Hiklitoh hours, 

temperature. k ^Smiles, Trans,. 

1907, 91, 1393). 


After eiglit Iit.nn'?, 
ho Muljiiiiiniiiiii 
salt could iicdc- 
tectcd.iimhftoi 
24 hours, only fl 
.smail aniumt, 


The results of the last-named reaction are the most interesting. 
It has been shown elsewhere (Smiles, Trans., 1900, 77, 163: 
Hilditch and Smiles, Trans.. 1907, 91, 1393) that the addition of 
mercuric halide to a mixture of alkyl halide and sulphide 
enormously accelerates the formation of the sulphonium salt; in 
fact, it has been shown that the xiuion of ethyl iodide and dimethyl 
sulphide, which in ordinary circumstances is scarcely complete in 
three days, may be effected in about fifteen minutes if mercuric 
iodide be present. At one time or another, one of the present 
authors has examined about fifteen of these reactions with saturated 
sulphides, and the tliioxan derivative now described stands out 
as 1a* far the most sluggish of all of them. 

In att’^mpting to find some explanation of the comparative 
inactivity of the sulphur in this substance, it is natural to turn 
first to the hypothesis of steric hindrance, since this has usually 
been employed 1o account for the depressed activity of a group 
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J3ut it is evident that the usual theories do not apply in this case, 
for the only substituents in the thioxan system are not adjacent 
[0 the sulphur atom. Moreover, to assume that the thioxan ring 
so distorted as to prevent the addition of groups to the sulphur 
■ tom appears to us to be quite unjustifiable, although it must be 
■admitted that little is yet known of the steric conditions of 
lietcrocyclic systems. For these reasons, we consider that steric 
liiudrance cannot be applied to explain the anomalous behaviour 
{ii this substance. But a satisfactory explanation is furnished by 
(oosideiations similar to those employed by Thiele (Annalen, 1899, 
306 87; 308, 333) in accounting for the inert state of the 
central carbon atoms of a conjugated system of two ethenoid 
linkings. It is well known that here the partial valencies or 
residual affinities of these carbon atoms are supposed to satisfy 
each other, so that additive reagents are not taken up at this 
point; but at the first and fourth carbon atoms of the chain. 

That the bivalent sulphur in saturated hydrocarbon sulphides 
ij endowed with residual aflluity has been evident since the earliest 
rescaiTlics on these compounds, wlien their additive reactions were 
cliscovoi'od, and since the work of Collie and Tickle on dimethyl- 
pyi'ouc (Trans., 1899, 75, 710) and of Friedel on dimethyl ether 
[BtilL Soc. chim.f 1875, [ii], 24 , 160, 241), the same has been 
iidmittcd for bivalent oxygen. 

Making this assumption of the unsaturated nature of the sulphur 
and oxygen — and it scarcely can be disputed — we advance as an 
c.'iphmation of the inactivity of the sulphur the hypothesis that 
ilic residual affinities of these elements partially saturate one 
aoolhcr, and since the usual formula: arc insufficient to represent 
this state, we suggest that this thioxan derivative should be 
represeated us follows (V); 


6 


/ 

/ 

i:h., 

lOlO-CU 



ClI.. 

I 

Cl I -OKI 


\ z" 


\/ 


o 

('■) 


-Cl:l 

I I 

cu 


(VI.) 


(i lb(.‘ justice of ]»vj>ol]icscs sucli . 1 .. Uiat pul forward by Thiele 
bt aibniltccl, llie only objection wliieli can be raided against the 
PK’Seiit sriic'ijie i.s dial the elcmcnls the residual affinities of wliieh 
oiiiiliiucd are in tlic 1 ; J |Kisitioii.s of a si.\ uiombcred ring 
'^^^‘■'^'1 being adjacent. But Uiis diiilcnlty is readily ovcreonie 
"lieu it is rcmeuilcrcd that iniicli evidence has already been 
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collected to show that unsaturated atoms in this 1 ; 4-position of a 
six-memhered ring system arc peculiarly liahle to influence one 
another, and in some eases combination by means of the usual 
valencies has been observed. In fact, in the light of this evidence, 
it appears probable that some connexion between nnsaturateci 
atoms in this position should exist. In the case of tomocyclic 
compounds, it is sufficient to recall the researches of Lollic (Tians 

1897 71 1013) and of Baly, Edwards, and Stewart (Trans., 1906, 
89 514) ’on the mobility of the benzene system. The latter-named 
investigators showed {loc. cit., p. o23) that at a certain phase in 
the pulsation of the system the residual affinities of the 1 : 4-aU)ms 
will temporarily saturate each other, and this aSorded an 
explanation of the previously observed tautomensm of phenol 
(Baly and Ewhauk, Trans., 1905, 85 , 1318); also there is spectro- 
scopic evidence to show (Stewart, Stacochanutnj, 1907, p. 486) 
that the carbonyl groups in cycfobc.xan-l i l-dione influence cacli 
other in such a way as to cause abnormal reactivity. itb regard 
to heterocyclic systems, it may be observed that Dewar {Zeilsclt. 
Chem., ISt'i, 7 , 117) and Riedel (Her., 1883, 16 , 1809) enteitamed 
the idea that the uitrogcii and y-carbon atoms of the pyridine 
nucleus are united ; further, tliat the usually accepted formula for 
acridine shows the union between the nitrogen and mcso-carbon 
atom and that the alternative formula for pyrazme and its 
deriv’atives shows a similar union between the nitrogen atoms, 

■ Finally, it may be mentioned that the recent work of Collie on 
dimethylpyronc has shown that a close relation exists between the 
carbonvl group and the cyclic o.xygen: 

The thioxau derivative which we have examined is not the oiil, 
bivalent sulphur compound of abnormal properties. The case ol 
thiophen is of particular iniere.st in the present discussion, since 
like thioxan, It contains other uusaturated atoms besides sulphur 
The attempts made by Victor Meyer and hm pupils ■ 
Thwphenrjruppe, Braunschweig, 1888) to combine 
with alkyl iodides were unsuccessful, and o.xidation ispc 
to obtain tlic sulphono met- with similar results. ^ n ’ 
sulphur in thiopLen closely resembles in chemical 
of dietho.xythioxan. and .similar considerations give a sat - 
explanatio; .if its inactivity. So far as the state of he sulphu- 
is fonceriieth tiu' thiophen molecule is 

lorniula, siuli as that written above (VI), winch shows u _ 
affiultv .jf Ibi.l chnient to be partly saturated '^utainin^ 

adiaccu: carbon atoms. (Jtlicr examples of compoumls 
sulphur of subnormal activity are the aromatic su P ‘ 
these also contain iinsa'.nrated groups adjacent to ic 
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^Ve liave also examined the refractive power of diethoxythioxan 
the other sulphur compounds previously mentioned, and the 
evidence thus obtained supports the conclusions made from the 
cbeinieal behaviour of the substance. Briihl has concluded {Bcr., 
190", 1153), from a general survey of the refractivitics 

qI UTisaturated compounds, that the refractive power of these 
substances is abnormal if the unsaturated groups are adjacent, or, 
using the term introduced by Thiele, if these groups are conjugated. 
Bhibl seems to have applied the term conjugated to any system 
u? unaaturated atoms or groups the residual affinities of which exert 
a mutual influence ; and in this sense, which we consider desirable, 
the application of the term is wider than that originally made by 
Thiele. It may be mentioned that Briihl has drawn 'attention 
[Icc. cit., p. 1154) to a few exceptions to his rule, nevertheless 
optical anomaly has been generally accepted by chemists as an 
excellent supplement to chemical evidence in detecting the presence 
of '■ conjugated atomic groupings. 

The relations discovered by Briihl with carbon, nitrogen, and 
oxygeu compounds hold also with sulphur compounds in which 
uiisaturated atoms are adjacent to this element. Indeed, Briihl 
Las already drawn attention to the behaviour of thiophen, which 
shows a remarkable depression in molecular refractive power : 


T)iioi»heii. .Mrt(ol)s.). Ma ). 

eVhS 21-1-1 25-40 1-20 


Also diphenyl sulphide, wbicJi reacts sluggishly with alkyl iodides 
(^choller, 1S71, 7, 1274) ;uul mercuric halide.-^, sliows opticiil 
iinomaly. The refractive index of this substance was determined 
by Gladstone {Jo7ini. Chem. tSoc., 1870, 23, 147): 

MabaU.), A. 

h'l'htnl Miliilh.U', 1( - i*rso 

- 2 20 


> .1' 111 

57'«)0 -t- r. 


AnoLher aromatic sulphide may be added as a further example : 


Liliy.i),,\yilij,tK-iivl .snli.hidp 


-MaO-Ks. . \U'i 

■1 -(viiu.m 
U -C 211 


-j o'.' 'I 


lio'lo 


UI'oU 
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The retractivity of diallyl sulphide has been measured by Nasiui 
and Scala (JJ azzi'lfftt 1887, 17, 76) . 


(oba-). 

Dialljl sniphido, (<-’ 3115 ) 08 ... 


M. (calc.). 

Sum of atomic * 

vcf'vactivities = 3 ( 5'79 - O’OG 


The data show this compound to be normal, and since there is 
no direct chemical proof whether it has the structure : 

(Cn.,;CH-CHe)oS or (CH 3 -CH;CH) 2 S, 
the former alternative may be adopted as conforming to the 
optical evidence. As bearing on this question, it may be mentioned 
that Eykman has deduced from refractivity data (Oheiii. 
\Vi;ekh!a(l, 1906, 3, 711) that allyl cyanide has the structure; 
CHoiCII’CH I'CN. In correspondence with the normal refractive 
po\4r of alfyl sulphide, the reactivity of the sulphur is normal, 
for Semmlor 18S7, 241, llS) has obtained a mercuric 

chloride additive product, and diallylsulphonium salts have been 
prepared (Cahours, ZeiUeli. Chan., 1S6.5, 438; and Bayer and Co, 
1898, D.R.-P. 97207). 

Turning now to the thio.van derivative and the substances of 
uormal reactivity with which it is compared in the table, it is 
found that the latter compounds arc optically uormal, wliilsl 
diethoxythioxan is slightly abnormal ; 

.M, (ol.,-.c M. Me,). 

Dibciiii'l sulphide, tC„lI /Oil., “ ^ 


59'3.S 

S as ill Kt.jS — S'OO 
Oi'ln in'38 


O-Ol 


The contrast between this uormal sulphide and phenyl sulphide 
is worth special mention, lu the latter substance, the bivalent 
sulphur atom is directly united with the unsaturated carbon atoms 
of the benzene nuclei, the reactivity and refractive power aic 
consequently abnormal; but in the normal benzyl sulphide the 
sulphur is isolated from each benzene uiiclcus by an mtcivcni , 

saturated group. , ,,i„n 

In calculating the refractivity of acetal sulphide, ti 


- Ill all llivs,- .■.il. uian..M-, III.: at..liiic ivh.icli viiy <>f sull'hui >'i.i pliu v- u 

mi ait-lhvl .suli.l.i.l-. Tin- .>-;nilivuy ol Ibi. .bulibUno. ib uormai. Ua 

I'.u- ,ui.. i.zyl aulpbidv aii.l .liliy.li.J-vy.bl.bcuyl sulpliidc cvt„ 

;ui'i .ov I ikiu Iruin bib siilielo on tbc .lulijoit in A/ioo' "J'-'- 

1, 79^ lliiu'i). 
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foiin^ liy Briibl (Zcitsch. yhi/sihil. Ckem., 1891, 7, 160) for acetal 

has been employed. 

M«(obs.). Jr^(calc.). A. 

4'ufil 'iuli'ln'.lfij Cj-ilI'iijOjS Sxaf'fitjil =; 65 /6 

^ Les8 2l[ = ‘2'20 

63 '56 

S as in Et.^S = 8 00 
71*61 71*56 + 0*05 

Hero refractive power and clicinical activity are 

uonual. 

iL(.6..s.). M.(c:6c.). A. 

niothoxytlboxaii, Ii) Jiiethyljd, 19*91 An-tal snl|>lii<k-, 71*61 

inCrJ,, 49*85 Lc-ss Cdl,„0'i 22*15 
' Ir. trij 49*79 

Average. =: 49*36 49*46 + 0*40 

In calculating the values for acetal .sulpliidc and diethoxy- 
thiaxan. wo have avoided the imial method of adding together 
tlie atomic effects, sinee in eomple.x substances whieli contain so 
nuuiv atoms in the moloculo flic slight errors involved in the 
atomic refraetivitics are multiplied many times. \Vo liavc instead 
nsed the method which Eykmnn (/.br. fna-. rhhn., 1893. 12. lo7, 
ih>8) empluitirally rcconiincnds' on other grounds ; thus the refrac- 
tive power of a substance closely allied to the compound in 
qiieslien is taken as a basis and then inodillcd in the required 
manner. It is also necessary to point out that in calculating the 
value for dicthoxytliinxnn from that of acetal sulpliidc wo have 
assLuued thnt ring formation lia.s no elfoct; thi.s i.s in harmony 
witli the assuiujition gcncrallv made in refraetoinctric work, and 
it h further justified by the work of Jlrillil on epiclilorohydrin 
1891, 24, 657) and puracetaldchyde {Attiudeii, 1880, 203, 43), 
ill wliicli the formation of oxygen irngs was shown to have no 
effect on rcfractivity. The formation of cyclic systems has been 
studied also ])y 3*7yknian {ihr.. 189:^. 25 . 3069) in the piperidine 
scries, and hy Willsliittei* {Hf r., T,Kl7. 40, .398'J) and \VaIlacb 
{Xnnuliii. 1907. 353 . 331) in the r?//-/oparal]ins, and these oh'servers 
njree that cyclic formation is without eliecl on the refractive 
power. 

It must he admitted that wiiji tlie tliioxan derivative tlic dif- 
lcieni*e between the calculated and obsei ved values is small'-ahout 
unit- -in ciunpaii.son witli that obsorveil with the lUher sulphur 
fompouiuls- But the value which we (juote is ihe mean of three 
oUcrvatinns. each with ditTerent- saiiij)Ies of the suitstanco and in 
diffc'icnt solveiit.s; moreover, tlie aiiiJinalv is uf the same order as 
that observed hy Brith] in pyrrole ( — 0'37), acrolein ( : 0’31), cthyi 
VOL. XCV. ' ;i -r 
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crotonate ( -f 0*44), and other carbon compounds. We therefore 
consider that diethoxythioxan shows a small but quite perceptible 
exaltation. 

The general conclusions to be drawn from the rofractivities of 
tlicsc bivalent-sulphur compounds is that a normal or abnormal 
state of tlie reactivity of the sulphur is accompanied by a 
corresponding state of the refractive power of the substance • but 
at present it is impossible to say whether any quantitative relation 
holds between the chemical and the physical anomaly. 

Jjeaviug the thioxan derivative for a moment out of the question 
it is further evident that all the substances dealt with conform to 
the law laid down by llriihl, since the abnormal compounds 
contain the bivalent siilplnir adjacent to other unsaturated 
atoms and the normal ones do not. Moreover, the depressed 
reactivity of the optically anomalous compounds may be explained 
by the assumption that the residual affinity of the bivalent sulphiu* 
which endows this element with additive properties is at least 
partly saturated by that of the adjacent rinsaturated atoms. 

Ill the light of this evidence, taken from various types of 
bivalent-sulphur compounds, the step to the thioxan derivative 
is clearly indicated. Thus it seems that the unsaturated sulphur 
of this compound must be “ conjugated " witli another unsaturated 
group, which, from reasons previously mentioned, is probably the 
cyclic oxygen in tlie 1 : 4-position with respect to the sulphur 
atom. 


K \ l* E R 1 >1 E N T A L, 

Sitlp/ii/h\ — An alcoholic solution containing 50 grams of 
chloro-acctal with about one and a-half times tlie cnlculatcd 
qriaiitity of sodium sulphide was heated on the water-bath for 
twenty-four hours. The alcohol was then removed by distillation, 
and the residue faintly acidified with dilute sulphuric acid. The 
free hydrogen sulphide remaining in solution w-as expelled by 
blowing a rapid current of air through the mixture at tho 
atmospheric temperature. Finally the oily layer, which consisted 
of the required sulphide and unchanged chloroacetal, was separated 
by repeated extraction with etlier. The united extracts were dried 
and distilled, first on the water-batli, and finally under diminishocl 
pre.ssurc. The yield was about 30 grams of acetal sulphide, a 
colourless oil boiling at 147---148°/12 mm.: 

0-1028 gave 0*2021 COo and O'OSTd ILO. C-53-6; n = 9'44. 

Cj 2 lh.j; 04 S requires C - od'l ; 11 — 0'77 per cent. 
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Tlie refractive index and density of a pure sample were 
deteriiilucd : 

=0-9863; =0-9918. 

»i.(=a5i= 1-44731 ; 1-44659. 

(vhcuci', according to the Lorcnz-Lorentz formula, the molecular 

rcliactivc power is; 

M^ = 71-95 and M* = 71-61. 

J,W;o>c vrodur.U with mercurk. JmlUh, .^An ati«eous-aIcohoI.c 
idulioii of acetal sulphide, when mixed with mercuric chloride 
Eolutioii, at once yields a precipitate of the double salt A sample 
„i this .substance was rccrystalliscd from alcohol, and was thus 
obtiiiiied in well-defined needles, which melted at 70°: 

O ISSS gave 0-1848 Ca and O-OrOil II., 0. C = 26-71 ; H = 4-66 
C',,lb,,,0,S,HgCh requires C'=--26-8i; 11 = 4-84 pm- cent. 

Acetal .sulphide mercurichloridc is insoluble in water, and easily 
soluble in alcohol or acetone. ^ 

Mcrcunc iodide, when sliakcn with an ufctonc solution of acetal 
si.lpl, iciest the atmospberie temperature, gives a copious, crystalline 
pra-.p.tatc o the double salt. It melts at 68'°, and is sparingly 
solnblc m ether or in cold alcohol; when set aside the substance 
decomposes into the constituents. 


-IcO'ci of Ethyl Iodide on AeHol Holyhide in Presence of 
Mcrcitric lotJulc. 

K.lHimolecular proportions of acetal sulphide and mercuric 
KHli 0 were ,shak™ ,at tbc atmospbern- temperature with an excess 
0 al.,4 loclKlc (10 c.c. lor every gram of acetal sulphideb In 
. hah l„mr the nu-rcurie iodide ha<l completely dissolved, 

- t i : 0 hours Imd elapsed, the c-xcess of alkyl iodide was removed 

civhaJb'f T -t -ido to 

ctiai ,vh,-A “ i-°l'°'>lcdly o.-vtracted with 

llK- I'c alu, '‘7*“''’'' i°diclc double salt, and 

"^c'u'oT t'-iy-ld; II-3-92. 

requires C = 1<J-KS; i[. j-.l-l per cent. 

and 't, clber. About 

S‘'^m of a,ct.il sailphide' "cre obtained from one 
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Acetal sulphide and excess of hydrogen dioxide were mixed in 
acetone solution, and kept for twenty-four hours. The oily product 
which remained after evtaporating the solvent could not be puniie,^ 
since it decomposed on being heated and could not be solidified 
Attempts to con.vcrt it to solid derivatives with mercuric halideis 
or by moans of dry hydrogen chloride to obtain a tluoxan 
derivative were also unsuccessful. Apparently the conversion of 
the acetal sulpliido is almost complete, since no diethoxytliioxan 
could ])c isolated by treatment with hydrochloric acid. The 
substance, which is almost certainly the sulphoxide, is distinguished 
from the acetal sulphide by much greater solubility in water. 


Diet ho xi/t h i 0 xa n . 

Dry hydrogen chloride was rapidly ])asscd for a few minutes 
through a solution of acetal sulphide iu absolute alcohol or drv 
ether. On evaporating the solvent as quickly as possible under 
diminished pressure, dictlioxytliioxan remained as a mass of 
colourless crystals. The reaction appears to be almost quantitative, 
since 2 ’4 6 grams of acetal sulphide gave 1‘75 grams of thioxan 
derivative, whilst theory reqxiires 1'77 grams. 

Tlie substance may be purified by crystallisation from alcohol or 
by sublimation, winch frequently yields crystals more than one inch 
in length. In either case the product melts at 101°; it is soluUc 
in hot water and in most organic media: 

0-1112 gave 0-2i)G2 ('<)., and 0-0902 TUI. C = 40-2; H^8'7. 

0',1 1 jr.tl requires C — oO'O; H--8‘3 per cent. 

Tiie molecular weight was detonuinod by the cryoscopic luethud. 

O'fiOOl ill IG lS benzene gave A'— — 0'-123°. M.W. — 189. 

CJ1,,;0;;S requires M.W. — 192, 

The rcfractivity of t)ic substance in carbon tetrachloride and 
uietliylal was determined with imrifiod samples from three different 
preparations : 

I. In Tt 

Si)lveiit : (/,_-“ 1 ’fiOl 4 ; — 1 I'HT; \vt.^8'5S7fi. 

Sulvitioii; — 11997 ; \\t. — 89590. 

M. 49-85. 

II . /// r>!rnrhtnn>h . 

S.dvfiit : -I-GOIt ; /f„ - I ■ 15757 ; wt. - 7-9754, 

Sn'uliou: d,_=-l-54S4; 1-45921 ; wb.-8-59U4. 

il, = 49-79. 
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In Methylal. 

Solvent: 0'86315 ; J^a = l■35192J wfc.-=3*Sy58. 

Solution: rfia. = 0-87439 ; k^ = 1-35792 ; wt. = 41421. 

J\l« = 49-94. 

If^lhorifthUumn may be crystallised from a boiling 10 per cent, 
jqiioons solution of sodium hydroxide; it does not reduce warm 
solution, cold neutral or acid permanganate solutions, or 
ainmo!u;iCtil silver solution. Also the substance is not attacked by 
concentrated alcoholic or aqueous ammonia at 150°; it is very 
soluble ill concentrated aqueous hydrochloric acid, being decom- 
posed thereby, and on evaporating the solution under diminished 
pressure- uu amorphous substance is deposited. Concentrated 
Bulpliuric acid freely dissolves the substance, giving a red solution. 
Additive products with mercuric chloride or iodide could not be 
obtained by mixing these substances with an acetone or alcoholic 
solution of diethoxythioxao ; it may be recalled tliat such additive 
products arc readily obtained from acetal sulphide under similar 
conditions. 

Diotlioxythioxau seems unattacked by hydrogen dio.xicle under 
the same coiKiitioiis as those described witli acetal sulphide, since 
almost the entire amount of the original material could be isolated 
after treatment. 

Xd'inn nf F.il'ijl ioduli- in l'rt!<iiir( ul M.^rrntic huJhie. — A 
solution in ethyl iodide of dictlioxytliioxat! (1 gram for every 

10 c.c, of ethyl iodide) and mercuric iodide in cquimolocular pro- 
portions was set a.side at the atimispheiic kinperature. After 
drill linurs, a juuiion of (he mixture was oxnmiiio<l. Iml no 
sitlpluuiiuii) .salt could be isedated. In ilitec-n }iour.<. thci'o wore 
.siriis lluil ’reaction had eommcnecd. situ-e a .^mali quaiditv of th.o 
iiicrcuric lialide had passed into soliUion : bnit the mixture was 
lint more closely examined until a further nine hnnr.-; had elapsed, 
llic liquid was then liHered from the niulissulved Jiicreui-ie iodide, 
‘iiid the etliyl iodide was removed from the liiliate hv a rapid 
current of air. The yellow oil which remained was imstahlo, and, 

11 allowed to rcmiain exposed to the alnio>plu‘rc. rcadilv deposited 
uici’ciiiic iodide; but before piad’ouTid ih'coiitiiosition iiad taken 
phu'. the mixture was repeatedly extracted with dry ether, ami 
llius a slahli' and alnio.-^t colourless solid wa- ohlained in tlie 
P''^'poitjnii (if half a gr;un to t'verv t^ram uf ilietiioxvtliioxaii taken. 

iniiilUaiiijii, i( lufllod ;it- It, I ',t7' : 

CO., ,111(1 (1 (■- I Ml: II - 1,^. 

i' 1,,11 ,|0;;1 ;SIIg T t'l (1 1 1 rc.s IIIk;: II L‘i;i |U r (•(.iii 

,ul(tiUvL' f(ii)i|)(>uii(( is rcadilv bttliililu in arct.tiu'. lad .ilinasi 
"'S'hiblc la water uf etljcr. 

8 u 2 
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It may be mentioned that no signs o£ reaction between etlyl 
iodide and the tbioxan derivative alone could be detected after 
the mixture had remained for four days at the atmospheric 
temperature. 

In conclusion, wc wish to thank Dr. Stewart for criticism of fie 
theoretical part of this paper. We also wish to express our thanks 
to the Research Fund Committee of the Chemical Society for a 
grant which has defrayed the expenses of this investigation. 

The OuGANic Chemistuy Lauouatoiiy 
U xiVRHsiTY College. 

Lonhoj». 


— The hijlwnee of Ibjdruxij- ami Jlkyloxij-ijiviqn 
on the Velocity of Saponifieotiou. Part II. 

By Alex.\ndeb Findl.w and Kvelv.n M.^rio.x Hickmans, M.hc. 

lx Part I cf this investigation (Findlay and Turner, Trans,, 190.), 87, 
717) attention was drawn to the considerable increase in the vnluc of 
tlie saponification constant \)y tiro substitution of hydrogen by a plieii)! 
or alkyloxy-group, and to a still greater extent by the hyJro.xyl gioiii) ; 
the esters then investigated being ethyl phcnylacelate, methyl, othyl, 
and propyl mandelates, and ethyl luetboxy-, ethoxy-, and ,)ropory 
acetates. ' In order to obtain a wider knowledge of the iiilliicnco, uio™ 
'e,spocially of the hydroxyl group, on the velocity of saponiticatioii, tk 
previous investigation has been extended so as to incUiJe the e i; 
esters of a-bydroxy-/3-phenylpropionlc acid, /3 1iydro.vy-/3 phenj pio- 
pionic acid, y-hydroxy-y phcnylbutyric acid, glycollie ac,d, :u,J lactic 
acid. We have also determined the velocities of saponilic.it lor. 
ethyl propionate, ethyl phenyl propionate, and methyl pheuyhiceUio 
Since the velocity of sajiouiticatioii of several of these csicis i.i 
hi'di, the measurements were carried out by the conduftiviij m 
(Walker, Proc. .She., 1905, d, 78, 157). With the excepUou oi 

ethyl /Thydro.xy-/3-plieiiylpropionate, ethyl y l.ydrox) -rl> >™.' 
and ethyl pbenylpropionate, all of winch arc too sparing 
water, the velocitie.s of sajimiilicalioii were delui niinei ) ' 
solutio.i and ill dU [sir eeiii. aiiuouus alcohol (by weig i )■ 
ture was in all eases ion The values of the sapon.treatioii 
obtained are as follows : 
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Ester. 

Rliyl glvenllste 

Instate 

u-liy(hoxy-)9-plienylpropionate 
'y-hytJraxy-y-phenylbutyrale. . . 

jiliettyll'ffipifinato 

projiionato 

0 hydi’oxy-jS.piienylpropionate 
phDiiylacotatc 




7r. 

.54 

G?rr, 

38 

40-1 

27 

flfJT.l 

11 -0 

16-91 

3 or. 

5-3 

2-i 

[4-91 

3-3 

27-4 

11-2 


Xhe values of /^(watei) enclosed in brackets were obtained by calcula- 
tiou b't)ai the values in aqueous-alcoholic solution. Before doing so, 
hoifcver. it was necessary to discover whether the ratio .^(^ater)/ 
same in the case of different esters. We calculated 
this v;\iio, theroforoj not only for the esters given in the table above, 
but niso for those )nve.stigatfd previously by Findlay and Turner 
'’fh). As a result, it was found that the values of the ratio are 
very fairly concordant, the mean value being 1*5, except in the case of 
ethvl propionate and raetbyl phenyUcetatr. In the case of these two 
estert:, the value of the ratio is 2’3 and 2‘‘1 respectively. In order to 
obtain the values of the saponification constants of ethyl /d-hydro.’oy- 
jj-phenylpropionate and of ethyl y-hydroxy-y-phenylbutyrate, the values 
of were multiplied by 1*5, whereas, in the case of ethyl 

pheDylproploriate, the factor employed was 2'3. JustiGciition for this 
is giveii by the fact that with the factor J-5, the value of Atwater) for 
ethyl phepylpi'opionatc would he lower than that for ethyl propionate, 
whereas, in tlie ease of analogous comjiounds, the phenyl group raises 
the saponiti ration constant. 

Oil looking through the above table, the greatly augmenting iutluence 
of the hydroxyl group on the velocity of saponification is again 
obsm-cd, as is shown in the ca.se of ethyl glycollate, ethyl lactate, 
and ethyl a-hy’-droxy-ZJ-phenylpropionale. Witli regard to the first two, 
it may be nientiuned tliat the impression given by the text-books is 
"liat these esters are saponified with immeasurably great velocities, 
t will, however, be seen that this is by no means the case. The 
clocity of saponification certainly is great, but it i.< ({uite measur.ible, 
rid is, indeed, very much less than that of methyl macdelate, wliich 
ras inve.'tigatcd previoii.-ily. 

Ii'jht/'.im of the Vhenul Group. — The inriuence of the plienyl group 
HUhe Velocity of saponification is seen from tlie following table, wliore 
^'i i« the saputiification constant of the former of each pair of caters 
•ompared, and K., that of the latter. 


E^ter?. A'i'AV 

j)l)ii)ylan-t:ilo : methyl ar-i-tato 

Kihvl |i)tMiylae»:tate : ethyl acetati: la* 

M I'hcnyljiropionatc :Vt!iyl j.roj>ioiiaJi' 1 •;{ 

>, J'i:Uu)i lal»- ; fthyl ^lyi'oll.itc 0\SS 

!) « hyiirci.xyplieiiylpropioiiate r ethyl Laftate O 
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Tho above figures are remarkable. Whereas the introiluclion of 
the phenyl group into propionic acid or acetic acid raises the value of 
the saponification constant of the ethyl and methyl esters, introduction 
of the phenyl group into glycollic acid or lactic acid, both of whicli 
contain the hydroxyl group, markedly lowers the value of tho constiint. 
In the case of the first three pairs of esters, not containincr the 
hydroxyl group, the influence of tho phenyl group diminishes with 
increase in the molecular weight of the ester. 

Influence of the a-Hydroxyl Group . — As has already been pointed 
out, the introduction of an hydroxyl group has a greatly acceleri^ting 
inlluence on the velocity of saponification, I’his is made very clear 
from the following table, where A^/Aj gives tlie ratio of tho saponifica- 
tion constants of tlie difl’erent pairs of esters. 


Estoi-s. A'/A^ 

Ethyl glycollale : ethyl acetate ll-ri 

,, lactate : ethyl i>vojhoi)ate ll-g', 

• Methyl iiia))d«daTc : methyl pheiiylacetate ,V7 

Ethyl jnandokte : othyl pheiiylacetatc 5-3 

,, a-hydroxyj'licDvli'i'opiotrite : ethyl [ihonyliuopioiiaie 5'8 


Just as the phenyl group has a much smaller (in fact, negative) 
infiuenco when introduced into an ester containing the hydroxyl group 
than in the case of a non-hydroxylatc<l ester, so here, we find that the 
influence of the liydroxyl group, although in all cases exercising an 
accelerating influence on tho velocity of saponification, has a much 
greater influence iu the case of esters not containing the phenyl group 
than in tlie case of those iu which the phenyl group is present. Wo 
find here, therefore, a very marked antagonistic action between tho 
phenyl and hydroxyl groups wheu introduced into the same molecule. 
Such an effect is not observed in the case of the affinity constants of 
the acids. 


Reference itmy be made here to the effect of substitution in the 
case of the methyl esters as corapai*cd with that in the case of the ethyl 
esters. It was pointed out in the previous communication (p. 751) 
that the value of the saponification constant of methyl mandelfite 
calculated from the saponification constant of methyl acetate and the 
influence of the phrnyl and hydroxyl groups, as determined in the case 


of the ethyl c.stcr, gave too low a value. The reason for this wo see 
partly in the increased value of the influence 01 the phenyl and hydro.vyi 
groups, but to a greatei- degree it is due to the fact that the value for 
the saponification constant of methyl acetitte, which we had calculated 
from the deteiniinalioiis of Reicher, was too low, namely, 9‘66 instead 
of 11 '7, *be value more recently determined by \Yalker {^oc.at }- 
the basis of the factors previously employed, the calculated value foi 
the saponllication coustaut of methyl maudelato would be 11'7 x 1 S ^ 
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5-3 = 112, instead of 92, previously calculated; the experimentally 
(Jeleiniined value being 157. ^ 

liijlmnce of tin and y Hydroxyl Gronp.—W ith reo.anl to the 
influBnee of the hydroxyl group in the or y-position? the rather 
unexperted result was obtained that the saponification con.stant of etliyl 
(9-hydroxy-^-phenylpropionat'e is much loss than that of ethyl y-h ydroxy- 
y-phenylbutyrate. ^ ^ 

Relation between Saponification Constant ami Strength of Acid.— \t 
has from time -to time heeu discussed whether the velocity of saponifica- 
tion of an ester hy an alkali is connected with tlie strength of the acid 
from which the ester is derived. Conrad and Uriickner ISeitsch. 
phisihd. U/tem., 1891, 7, 290) concluded, on the ba-is of their own 
detennination.s and those previously carried out by lieicher that the 
velocity of saponification .... of the esters of the mono- and poly-b.tsic 
acid,s of the fatty series increa.ses with the .strength of the acid 
Doubt has been expressed as to the universality of this conclusion for 
example, by Hjelt, but it would appear frotn the investigation’s of 
Hjelt hmi.self [Ber., 1898, 31, 1814) on the saponification velocity of 
the ethyl ester of acids of the succiuie acid series, as well a,s from 
experiments hy Sudborough and Feilmaim (Proc., 1897, 13, 311), that 
in the case of homologous acids, or in the case of the ’introduction of 
similar group.s, the velocitio.s of saponification do follow the order of 
the affinity constants of the acids. 

Qualified support is given to this view by our own experiments In 
the table following we have arranged tho values of tiio .s-aponificatiou 
constants (A,) of the ethyl esters in aqueous solution in order of 
• ecreasiug value.s, incorporating also the esters investig.uc.d previouslv 
by Findlay and Turner. In the third column of the table are .riren 
to y^nes of the affinity constants (100 A) of the acids, a,s determined 
Oitwuld {Zeitsch. physical. C/iem.. 1889, 3, 170, 311) and bv 
-tindlay, Turner, and Owen (this vol., 038), ^ 


AV 


h:-r. 

I -7 

Vl \ 


4i» 


O-h'l.-O 0.) 

o-"iir ,0.1 

0 U1:{.'^ ,( ». 1 

iK,. T. 0 i 
,F., T. &00 


bthyl gl^'collate. 

liictatti IS-:, 

a-hydroxyplu'iiyliuopiojiate .,fi l 

l'tu-iiyImet)joxy.icetatii — 

7-ttyiJroxy-')r-jiheiiyll)iityiii{i-... 

]>iK'nyl{dthoxyai«-!.it.o 
pFpiiyljiroiiOXVilCptutc . 

phciiyliu-etate 

I'lienylprojjiojiate . 

acetate 

pi'll] fioiiate 

^3-hyilr.ixy-0.jihc]iyIpro]iiona{(' 

-lapomtication constant of the ethyl o,ter ami tin- :,iii,,ity 


vF., T. (t.) 

t F. . T. A- 0. 1 

O-isO.Dt) -AJ ) 

0‘00U;! (( t. ! 

(i O'n> (0.) 

(0.) 

O OOIIJ ,1-’.. T. it 0.) 
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constant of the corresponding acid is by no means one of direct pro. 
poi'tion or of symbatic variation. Thns, ethyl glycollate (/r, --7r>) 
has a much higher saponification constant than ethyl melhoxyncftato 
(A". == ‘23*3), blit the alfinity constant of glycollic acid (100 = O iij:,, 
is considerably lessthanthatof phenylmethoxyacetic acid (100 h ^ 0 117 j ) 
Even pheiiylpropoxyacetic acid is a considerably stronger acid /. 
= 0-04-9) than glycollic acid, although the saponification constarji^ ci 
their ethyl esters are as 13 to 75. A like behaviour is found in tljp 
case of glycollic and iiiandelic acids and of their ethyl esters. Morcovi ! . 
ethyl mandelate and ethyl lactate have saponification constants of ijoi 
greatly differing value, although the afiitiity constant of mandelio acid 
(100 /t‘ = 0-0417) is three times greater than the affinity coij)«t:nU cd 
lactic acid (100 X: = 0*0138). One could not, of course, expect anythin'.r 
like exact proportionality between the affinity constant of the acid and 
the saponification constant of the ester derived from it ; but noitlior 
can we maintain in view of the examples given and of others which 
are contained in the above tabic, that the saponification constants of 
esters arc directly dependent on, or even vary in the same direction as. 
the affinity constants of the acids from which they arc derived. It 
appears certainly to he true that in the case of homologous soiie--', the 
affinity constant of the acids and the sapouilication constant.? of the 
esters decrease with increasing molecular weight (for example, phenyl- 
methoxy-, phenylothoxy*, and phenylpropoxy-acetic acid^), but it 
appears to be very doubtful whether any general connexion exists 
between the two factors. 

Certainly the case.s we have invcstigatc-l do not point in that 
direction. 

RxrF.rUMFNTAL. 

Ethyl a-Ilyd/'oxi/'IS-phenylj/ropionate. — The free acid was piepaieil by 
Conrad’s niethod {Aimalen, 1881, 209,212). From ihi.s the ester 
was obtained by heating with absolute alcohol on a wator-l.ath for 
nine to ten hours in presence of auhydrou.s hydrogen cidovide, The 
e.«ter thus obtained boiled at lob 7 20 imn. 


Velocity of ^aponificaliun in A'/Heon-< Sohiiion. 
iV;'2r)0 (stcr; A ‘EA XaOH. 

■•r) A' Roii (i-xiveint- v.-ihi' -. l-.t‘7 
!/., -ii-r 

Ui ri' i:l] tii*-;in : A' ' in ]. 
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^Saponification in 30 per cent. Alcohol. 

250 psier ; NaOH. 

(/t) A'=26‘9 (extreme values 28--t and 2:r5I 

{h) A'^27-2( „ „ 28-9 ,, 25-8)* 

General mean : A’=27'0. 

Ethyl ji-irprox>j-li-plienylEropioiuile.--'Yhe acid was prepared from 
cinnaiiiic acid by Fittig and Binder’s method {Amuihn, 1379, 195, 
13C), and was converted into its ethyl ester as in the preparation of 
the |ircvioii3 ester. The ester boiled at 1:1579—10 mm. The ester 
WA< too sparingly soluble iu water to allow of determining its 
saponilication velocity in aijueous .solution. 

Saponification in 30 per cent. Alcohol. 

XjiiO e.stcr ; A724f)-fi NaOH. 

(ti) A'’=3’38 {cxtrcino values 3 '14 and S-SO") 

(M A=3'20 ( ,, ,, 3*27 „ 3137 

Gt ni’iMl mean : A'=3-3, 

M.yXpirydro:c>/-y-p/miyllMttjrate.—The]attnne was prepared by the 
reduction of beiizoylpropionic acid witli sodium .amalgam. Tho 
crystals melted at 35—36® : 

O'lTl l gave 0--lr627 and 0 0988 H.O. C 73-62 ; H = 6-40. 

Ci„Hj,p, require.s 0 = 74-0 ; 11 = 617 per cent. 

Tlie ethyl ester was obtained by heating tlie l.actone on the w.uter- 
Imth for nine hours with three times its woiglit of alisolute .alcohol in 
pi'cseni’c of dry hydrogen chloride. It was obtained as a colourless 
liquid boiling .at 152— 15:1°, 12 mm. 

Saponification in 30 per cent. Alcohol. 

-V ->40 ester ; .V, 240-6 NaOIl. 

U‘] 7v =10'8 .fxticni'- valuer 11 .in-1 I'Vn. 

{!') A'-n’2( ,, l-2ri ,, lOl'". 

Gi-nciid mean ; A'-ll-Q. 

®»// CT.woffub-.-This was obtained from Kahlbaum, and w.as 

K'ilisl lllf^d. 

‘Saponification in Ar^ucous Xohrtion. 

d’ 100 ester; .V,100 NaOll. 

{•') K -7:!-0 ievtrciiir vub.rs ;r-.'l and ro-.'d. 

(M A=7.'-.S( „ „ 

(Ji'iifial iin-;in ; A’ - 7 A. 
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SajKniijlcaiion in 30 -per ctni. Alcohol. 

The values of K showed a genera! tendency to increase duricg 
saponification. As approximate value we may take ^«54. 

Ethyl Lactate . — Obtained from Kahlbaum. 

Saponijicalion in Aqueous Solution. 

.\ 7 i 0 n ester ; .V/lOO NaOH. 

(«) A'-SS ? (extreme values C4*4 aud 63'0). 

(?,) A"=C3-2( „ ,, Gf.'4 „ 62'0). 

Ceiieial ineaii : A'-:63'5. 

in 30 per cent. Alcohol. 

Njm ester; A7 198 NaOH. 

(а) A— 39-2 (extreme values 416 and 37’S). 

(0 Ar=37-2( ,, „ 41-0 „ 3r.’7). 

General mean : AT --38. 

Ethyl IWopionate . — Obtained from Kahlbaum. 

Saponification t?» Aqueous Solution. 
i\7250 oster ; A7251 NaOH. 

(ft) Ar=5 21 (extreme values 6*30 and 4'27). 

(б) A'=5-3M „ 6-12 4‘07). 

General mean : A'=5'3. 

Saponification in 30 j)er cent. Alcohol. 
iV/250 ester; A7351 NaOH. 

(ft) A':=:2’31 (extreme values 2'62 and 2'10). 

(6) A’’=:;2-39( „ „ 2-52 ,, 2-29). 

General mean : A''=2'4. 

Ethyl Phenylpropionate . — Obtained from Kahlbaum. 

Sapo7iijication in 30 per cent. Alcohol. 

NjUQ ester; A7240'6 NaOH. 

(«) Ar=3‘01 (extreme values 8*17 and 2*86). 

(61 A-=3-10( ,, „ 3-42 „ 2-62). 

Gencial mean : Ar=3 05. 

Methyl PJienylacetate. — Obtained from Kahlbaum. 
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iSaponiJication in Aqueous Solution. 

V,2M ester; iV/251 NaOH. 

(a) K—'ll'l (extreme values 32'5 and 24 ’8). 
(h) K^27'6 ( „ 32-5 „ 24-8). 

General mean : JSr=27*4. 

Sapontfiention in 30 per cent. A IcohoL 

V 240 ester; A7240-6 NaOH. 

a) Ar=ll‘31 (extreme value-? 1174 and 11 OS). 
h) A'=ir07( ,, „ 11-62 ,, 10-73) 

General mean : Ar=ll-2. 

Tuemk'al Drpartmekt, 

U.siVKUSlI'Y OF HlRMrNOHAM. 


Q\\.-^OpticaU(/ Avfive Reduced Naphthoic Acids. Part 
IV. Comparison of the Rotatory Powers of the Di- 
md Tetra-hydronaphihoic Adds with those of 
Phin\iilallylaeetic,a-Phenylv(d('ric\ ^-Phenyl-a-ethyl-y 
and Q-Phenyl-a-methyl-propionic Acids."^ 

By RonRRT Howson Pickard and Joseph Yates. 

VOS Baryeii {Annahn, 1891, 266, 169 el eeq.) has described six 
reduced naphthoic acids, in which the carboxyl group i.s attached to 
the reduced ring, and four of which contain an asymmetric carbon 
atom. Three of these, the two tetrahydro-acids and A^-dihydro-l- 
naphthoic acid, have already been resolved into their optically active 
componects (Trans., 1905, 87, 1763; 1906, 89, 1101, 1484), and 
the work has now been completed by the preparation of the active 
forms of .i^-dihydro-2-ijaphthoic acid. 

The structure of these bicycUc acids can be compared witli that of 
certain monocyclic acids ; tlius, for o.varaple : 

CH(CO.,H)-Clf, CIl,-CH-CO,H 

CH, 

1:2:3: i Tctrahydro-l -naphthoic I ; 2 : 3 : 4-Totnihyilro.2-naphthoii; 
acid. acid. • 

^ ^CH{C0.,H)*CH2 C^Hj-CH2*C1I(C02H) 

° “ CH,-CHj CHj-CH, 

Phcnylpropylacetic acid. Benzyletbylacetic acid, 

(a-Phenyhaleric acid.) (3*Pbeayl-a-ethyljiropionic acid.) 

Fcr tliti purpose of com[>aiison these l.-iat tliri‘«* acids arc referred to as phenyl- 
benzylethyl-, and Ijcuzylinethyl-acetic acids rosjwctivelv in tliis paper. 
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The tcain difference between these two types of acid lies in the 
mono- or bi-cycHc structure. As the former, like the rediico.l 
naphthoic acids, possess an asymmotric carbon at-om in their molponU* 
it was thought desirable to extend the investigation to include tl\e 
resolution of these, in the hope that the results would throw >omo 
light on the question of the relation between optical activity and 
chemical constitution. 

All the acids, which have now been resolved, form stable salts with 
^menthylamine, and the mixture of the IBdA. and salts is 

readily separated by fractional crystallisation. It is believed that 
tho active acids are pure, and have been completely resolved, as in 
each case after obtaining from one solvent the pure menthybmino 
salt of constant rotation, it was found that the rotation remaincil 
unaltered by crystallisation of the salt from another solvent. Eviilynoe 
in favour of this is shown in those cases where the two isomeride^ 
have been obtained of equal and opposite rotatory powers, whilst iji 
the case of beuKylmethylacetic acid we obtained a product with n, 
rotation the same as that given by Kipping and Hunter (Traos., 
1903 , 83, 1008 ), who resolved this acid by means of the quinino 
salt. 

The molecular rotations of the acids and their sodium salts iiw 
shown in the following table. 


Mohcv.lar RoUUiona. 


A--l)ihvdro*l-Daphthoic acid 

A' id ill 

cm p. 

Acid in S<i<lii5ni sm 
C.dl,;. lllll/J. 

AbDihvdro-2*na}*hthoii: 

1 : 2 : 3 : 4-Ti-’tr;diydio.] -iiaj luhoic ;u-i 

27*>-2 

;!17*0 


d. . 2S T 

92i. 

2M 

1 : 2 : 3 : 4-Tcrrahydro-2 naphthni,- 

<J1”2 

S7-it 

S''ii , 

Fhenvlallvlacetic acid 


iSl'O 

50 -J 

Phenvlpropvlacetic acid 

10-1-7 

140-7 

'■0 

benzylcuhvlaccnc acid 


73-0 

lOO-J 

licnzvlmctbvlacetic acid 

4:.r» 

44-4 


It is obvious that these results 

indicate that 

very little 

delinitc 


evidence on the relationship between chemical constitution ami 
rotatory power can as yet be obtained by a comparison of the rotatory 
powers of such acids when dissolved in various solvents. Phenomena, 
such as the association of the free acids witli the solvents or the 
varying degrees of ionisation of the aqueous solutions of the sodium 
salts,* undoubtedly have a large inlluence on the rotation?, ioid 
prevent any very definite conc-lusions on the above question. 

The general deductions, however, to be d^■a^yn from these results 
raay be summarised as follows : 

' (toiapjin; 1inr ic>u!ts i>btHiiiod by Kij)])iii" (Ihis voh, p. 'tl'j) 
rotation in wati/r of inandelic acid and its salts. 
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(a) The mlluence of unsaturation is evidenced by the relatively high 
iotation.s of the dihydro-1- and -2-naphthoic acids and phenylallylaeetie 
aciJ as compared with the rotations of the corresponding tetrahydro- 
ifiild .uid phenylpropylaectic acid. 

Tho relative position of the asymmetric atom to the aromatic 
ling appears to have less effect on the rotation than the influence of 
tlie double bond, for the tetrahydro-l-acid ha.s a lower rotation than 
Ibe tetraliydro-2-acid, whereas the dihydro 1-acid has a higher rotation 
than liic dihydi‘o-2-ac.*id. 

(C) The bicyclic compound.s have, as a rule, the larger rotations, as is 
sboivn in the case of dihydro-l-naphthoic acid compared with phenyl- 
alljiacetic .acid and that of tetrahydro-l-naphthoic acid compared with 
[iheiivlpi'opylacetic acid ; there is, however, a possible exception to 
this in the cases of totrahydro-2-naphthoic acid and benzylethylacotic 
acid. 

The iutiuence on Uie rotation of a change from an open-chain to a 
fvclic compound has been previously olrserved in the case of several 
acid! and their anhydrides or lactones. In general, it may bo said 
that the rotation is liighcr in the case of the ring compound, although 
there are exception, <, as, for c.vample, in the case of camphoric acid and 
its auliydride (Aschan, Ber., 18t)4, 27, 2011), 

(d) It lias been observed that the relative pro.ximity of a double 
lirkiug frequently tends to increase the rotations of closely related 
unsatiirated compound.s (compare liiipe, Annahn, I'JOS, 327,’ 157), so 
iliiit tlie higlior rotations of the two diliydro-acids (in whicli the 
hsiaiu'C of the asyniiiictric carbon atom from the double boml is the 
miiio in both) may he due, not only to their cyclic character, but also, 
m part, to the <'lo.ser proximity of the double linking to tiie asymiuetiic 
ouijou atom in tlio.se than in the phenylallylacelic acid. 

Tlii.s is further borne out by tho much greater dilVeronce lictween 
lir rotations of the dihydro-.acids and phmivlallylacetic acid than 
OctTOcu the rotations of tlie tetraliydro-acids ami phenylpropylacetic 
and heuzyletliylacctic acids. 

Expekimemal. 

1 '! ^-lAiruiiou oj ^'-DUi>jdro-'2-uuphthoic Acid. 

ls!i'r ODR ''>■ htclmdmqaiij lJe,scmfeidcr(.l,„mf,.7,, 

’ prepm-atiou of A'’-iIihy<lio-l! ii.iphthoic ariil 

opu'tl With the slight luoditicutions described below. 

^ up itliaic acid was dis.solved in pota,s.sium carbonate amt rcauccd 
hisscl fl'*" A’oalgam, a .stream of carbon dioxide being 

tiieiel .r''” ' to neutralise the sodium hydroxide formed, 

uc 1011 was coutiuueJ until a test portion oxidised wiHi potass 
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I'um permanganate did not give a precipitate when acidified with 
sulphuric acid. After removal of the mercury, the liquid was acidified, 
and yielded an impure acid melting at about 88“ This was dissolved 
in a solution of potassium hydrogen carbonate, and sufficient hydro- 
chloric acid added to precipitate about one-quarter of the dissolved 
acid. This precipitate melted at 152“, and consisted chieQy of the 
stable acid. The mother liquor was next fully acidified, and the 
acid obtained was crystallised from water. The labile acid was thus 
isolated in small needles melting at 103“ 


RsBolutuni of A^-Dih)jdro-2-iMpht/ioie Acid. 


l-Menthylamine d-i^^-DViydro-'i-naphthoate. The racemic acid(l mol.) 
was dissolved in the calculated quantity of a solution of potassium 
hydro-en carbonate and mixed with a solution of f-menthylamine 
hydrochloride (1 mol.). The llidK and IBIA salts were precipitated 
as a white solid, which melted indefinitely at 140 150“ and had 

[ol - 16-6“ in ethyl alcohol. It was soluble in most organic media, 
Ld sparingly so in light petroleum. By repeated crystallisation, first 
from dilute alcohol, then from absolute alcohol, and lastly froui 
acetone, the pure IBdA salt, melting at 143-144“ and possessing a 
constant specific rotation, was obtained ; 

0'3138, made up to 20 c.c. with ethyl alcohol, gave* a +2'40“; 

whence [cr],, -1- 76-48“ and [M]„ -1- 251-62“. 

0 4‘’02 was boiled with excess of sodium hydroxide until all ine 
menthylamino was ex-polled, when it w.as found 0-«556 NaOlI 

had been neutralised.t The e.alcutatcd amount is 0 052-i ISaOlI. 


d-A^.J)ih<jdro-2-nni>htltoic Acid. -The pure iBdA salt was decom- 
posed by dilute hydrochloric acid, and the acid extracted with ether. 
After crystellisatioD from -water, it melted at 101“ : 

0-4-242 neutralised 0-0984 XaOlI. This amount of an aciJ, 
requires 0-0975 NaOlI. 

0-3604, made up to 20 c.c. with chloroform, gave a +0-7' , " icn 
[a]„ -b 158-71“ and [M]., + 276-15“ 

0-3194, made up to 20 c.c, with benzene, g.ave a + J 0- , 

[a]n +182 21“ and [M]u +317-04“ 

The sodium salt separates out in while, flaky cry.stal» "hen t 
calculated amount of sodium ethoxido is added to a so u ion o 


* All rotation.s recordeil in Miis paper were 


ob-seivcd ill fv 


2-ilciii. t'lhf 




othenvifrC '^taTed. 

+ All the pure iiieiilhylatniii<i .salts iltsciibed in tins pi'l" 
a similar inainicr. In each case, the results showed that 
ol one e'juivaleut each of acid aud base. 


■1- btd'u itiialvc: 

the. salts were coml' 


.1 111 

d.ceii 
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g^id in anhydrous alcohol. It was washed with a mixture of alcohol 
and ether, and dried in a desiccator : 

0-1595 gave 0*0675 Na^SO^. Na = 11*68. 

CnHgOgNa requires Na= 11*73 per cent. 

0'3M8, made up to 20 c.c. with water, gave a +5*12°; whence 
[a]o +157*63° and [Mj^ +308*95° 

This solution, after standing three days, had [aji, +148*4°. A few 
drops of sodium hydroxide solution were then added and the mixture 
kept for two days, when the solution was found to be inactive. It 
vas then acidified, and the precipitated acid crystallised from dilute 
alcohol. It was thus obtained in glistening plates, which melted 

at 153°. 

Baeyer {loc. cit) gives the melting point of the inactive A^-dihydro- 
•2-naphthoic acid as 161°. 

Preparation of Phenplalhjlacelic Acid, C^H^CH(CgH5)*C02H. 

The method adopted for the preparation of pheiiylallylacetic acid 
was that described by Wislicenits {Annaltn, 1897, 296, 3G1), but was 
somewhat modified as described below. 

Bhenylacetic acid was first prepared by hydrolysis of phenylaceto* 
nitrile, obtained from benzyl cblorideby the action of potassium cyanide. 
The acid was esterified by boiling with absolute alcohol and a small 
amount of concentrated sulphuric acid, and the -pure ester redistilled 
oQce over phosphoric oxide. The ethyl phenylacetato was then 
coudensed with pure ethyl oxalate by means of dry sodium ethoxide, 
and, after decomposing the sodium derivative with dilute sulphuric 
acid, diethyl plienyloxalacetate was obt-iiued by extraction with ether. 
^Vhen distilled in a vacuum, it loses carbon monoxide, yielding diethyl 
plieaylmalonate, boiling at 150 — 153°/9 — 10 mm. 

The ally! derivative, dietliyl phcnylallyinulonatc, was prepared by 
adding diethyl phenylmalonate (I mol.) to sodium (1 atom) dissolved 
in tell times its weight of absolute alcohol, and then a slight excess of 
freshly distilled ally! iodide. The whole was warmed on a water-bath 
until neutral to litmus, when the alcohol was distilled off, water 
added, and the residue extracted with ether. The phonylallylmalonic 
ester wa.s distilled in a vjiciium, and the fraction boiling at 160 — 170'’’/ 
Id— 1.3 11101. hydrolysed by boiling with an alcoholic solution of sodium 
ethoxide. After removal of the alcohol by distillation, the mixture 
acidified, and the phenylallylacetic acid extracted with ether, 
h was purilied by di-stillatioii, when tho fraction boiling at 
b2— 178 /1(3 isolidified on coolitm to a. crystalline cake, which. 

nielWdat3l-' 
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Resolution of Phenylallylacetic Acid. 

\-MenthyUxmi7\,e H-Phenylallylacetate . — The racemic acid (1 iiiol.) w is 
dissolved in the requisite amount of a solution of sodium hydi-o^'en 
carbonate and mixed with a warrn solution of ^-menthylamine hydro 
chloride (1 mol.). A pasty solid was at once formed, but this rapidly 
hardened, and, after standing a short time, was collected and dried 
It dissolved readily in all organic media, and, after six successive 
crystallisations from dilute methyl alcohol, the pure IXidk. salt wiili a 
constant specific rotation was obtained. It crystallised in acicular 
needles, which melted at 145® : 

0'313S, made up to 20 c.c. with ethyl alcohol, gave a - O O P ; wIioikc 
[ a]„ -0-82® and [M],, -2-71®. 

^.-Phenylcdhjlaceiic Acid. — The pure IBdA. salt was docoiuposcd by 
dilute hydrochloric acid and extracted with ether. After remnval ot 
the ether, the acid was obtained as a viscid oil, which did not suli-iitv 
on long standing in a vacuum desiccator, when subjected to a low 
temperature, or when seeded witli the inactive acid : 

0”-l:8d5, made up to 20 c.c. with chloroform, gave a + -hOl)-’ ; whoiu'c 
[a]i) +84'50® and [Mil, -rl48'88®. 

0'4S8 1, made up to 20 c.c. with benzene, gave a +5’0l^; '.vbeiicu 
[a]i, +103-19 ’and [M]^ +1S1*C>1® 

The sodiuiu salt crystallise- fnuu ethyl alcoliol in pearly Iiuijina, 
After drying at ilO^ it gave the following results : 

0’1211 gave 0-0438 Na==ll'73. 

OuHnO.>Na requires Na = l 1-01 per cent. 

U'33j 3, made iq* to 20 c.c. with wjitcr, gave a +0-08 , w}i<ai(( 
[a],, +20 28 and iM]„ +40-15®. 

J'he yuijnesinni, cal^Aaiu, Unhin}, zinc, uahiiiuin, and 
salts arc soluble in water, whilst the cupric, ferric, siivtir, 
and mercurous salts are insoluble. The lead salt crystalli>es well 
from, water. 

Attempts to obtain the pure havo-acid by fraclional crystalU.^;itioii 
of its ciiichonidine salt were not very successful. 

The least soluble einchonidine salt obtaiued luelied at 100', anJ hul 
[aji, - 58-9® in etliyl alcohol. 'I’lii.s salt was not <juite pure, binco ibe 
^phenylallylacetic acid obtained from it had only [uj -74 8' lu 
benzene. 

Prejiaratio/c o/ Pheufjlj/rojuflacetic Acid {a- J ‘heii>/lv<.devic Acid), 

cv.ii/Cii(c,Ti.)-ua.a. 

a-Phenyhalcroaitrilc, C,ll + CH(C,iIl.)'CN.— This suh.+.iurr 

prepared by a method similar to that given by Kos.solyaiL' (ib/., 
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1SS9, 22, 1235). PhenylacBtonitrile and propyl iodide arc heated 
together with a large amount of linoly-powdered sodium liydroxide, 
and the product, after addition of water, is extracted with other'. 
After two distillatioms, the fraction boiling it 255 — 26 P is collected 
and hydrolysed. 

The method of hydroly.si.s recommended is to heat the nitrile with 
hydrochloric acid at 180 190°, but it was found more donvenient to 

boil the nitrile with moderately strong sulphuric .acid (3 : 2) for eight 
to nine hours. The mixture is then diluted with water, extracted 
,vith ether, and the acid removed by wa.sliing the ether with a 
solution of sodium hydroxide. From the latter, it is obtained by 
acidifying and again extracting with other. Tl,o ciude acid boiled at 
161-1B3710 mm., and, when cooled, solidilied to a crystalline mass, 
which melted at 52°. 


Resolution of VheMylj/ropijlacelic Acid. 


\-]lmlhjhmine Fhenylpro/njlacetate.—Xiie inactive aedd was dissolved 
iDa.solation of sodium liydrogen carbonate, and .an aiiueoii.s solution of 
/.meiithylamiue hydrochloride added in .slight e.xce.s.s. Tlie mixture of 
salts was precipitated .at once in a f.-iirly liard state, and, aftcj- standing 
ono hour, was liltered and dried on porous tile.s. It was soluble in 
most organic media, and crystallised from acetone or from dilute 
alcohol in masses of felted iieodle.s. After two cry stallisations from 
.iqueous alcoliol and five from absolute alcohol, tlio .salt melted at 141“ 
and hnri a constant rotation : 


1'0372, made up to 20 c.c. with ethyl alcoliol, gave u - 1 '82^ : whence 
[a]„ -17'51°and [.M]„ -5S-4P. 

mcuylpropylucetic Acuf.— TTie pure fIVA .salt wa.s decomposed by 
dilute liydroehloric acid and extracted witli etlior. After romov.rl of the 
ether, the oil w.i.s obtained as a viscid oil. winch Uoilcil at 14 mm. 
and hiid f) 1 (117. At the tcmpcratiiro of a mixture of ice and salt, 
It solidified when seeded with a little of the iuactivo acid, but melted 
idler, rciiioved from tlie frec/.iug mixture, 
riieacid in a 50 mm. tube had a +37'70; whence fnl, +72-10“ 
+128-34 -. ' 

<' marie ,11, to 20 c.c. with cl.loroform, gave a + 1-70 ' ; wlience 
_ JtrJj, +.-)8-8Pan(l [1M]„ + l(i4-(j,-B-'. 

mad^o up to 20 c.c. with ben/one, gave a + 4-6 P ; whence 
0-31< ” “ l-'Ui' -1-1-10-7P. 

■hi, exactly iieutrali.-ied by an arjiieous .solution of sodium 
hpfrc.x,do and u.ado up to 20 c.c., gave a ! 0 09“; w-henco 
ami [.M]„ +O-00'’. 'I'lie acid obtained from thiy 
Sio ution gave in chloroform solution [0],^ +58’0'^. 
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The 'mercurous, ferric, and sil'oer salts arc insoluble in water 

whilst .the magnesium, calcium-, barium, mercuric, and manganese salts 
are soluble. The lead salt dissolves in hot water, and crystallises out 
on cooling. 

Attempts were made to prepare the Isevo-isomeride of the acid by 
fractional crystallisation of the cinchonidine salt of the acid obtained 
from the more solvible monthylamine salts, but these were not very 
successful. 

The purest cinchonidine salt obtiiined melted at 128°, and had 
[a]u - 79-27° in alcohol after seven crystallisations from acetone. 

The Z-acid obtained from this had [a]„ -54-5° in chloroform and 
[a]r_, -7TS3° in benzene, whilst the sodium salt had 
■water. 


Eesoluiion of Benzifhthglacelic Acid {^■Pheayl-Q.-eikylpropionic deiJ), 

The inactive acid -n'as prepared by the reduction with sodium 
amalgam of phenylangelic acid (Baeyer and Jackson, Ber., 1880, 13, 
118). It was obtained as a colourless oil, boiling at 103°/80 nun, 

{•Menthylamine A-BeHzyhthylacetate,---lAx'^ inactive acid (1 mol,) 
was osactly neutralised by a 5-olatiou of sodium hydrogen carbouAte 
and mixed •with tho calculated amount (1 mol,) of an aqueous 
solution of Z-menthylamine hydrochloride. The mixture of tbe 
two salts of tho iievo-buse was precipitated as an oil, whiclq how- 
ever, soon soUditied. It was soluble in most organic solvents, but 
crystallised readily from aqueous alcohol. After six recrystallisatious 
from this medium, and then from methyl alcohol, the pure ZllAAsalt 
was obtained in stout prisms, whidi molted at 137'"'. Tiie specific 
rotation of the last two crops was constant, and remained unalteieJ 
after recrystallisatiou from acetone : 

0*5366, made up to 20 c.c. with etliyl alcohol, gave u - 0'36 ; 
whence [a]i, — G-TC^ and [M]i, - 22-31 b 

^-BemyhihyUicetic Acid . — Tho nionthylamino salt was dccoiupo^cil 
by hydrochloric acid and extracted with etlier. I'lio viscuus oil tluu 
obtained gave the following polarimetric results ; 

0 49-27, made up to 20 c.c. with benzene, gave n. + 2 'i2°; whence 
[a]„ +40-99'^ and |M]„ +72-%b 

0'4979, made up to 20 c.c. with chloroform, ga\v a + L'9l°; whence 
[a]„ + 38-36° and [M],, + 68-28° 

Tile sodmm salt crystallises in pearly leaflets from methyl alcoboh 
in which it is very soluble : 
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0 gave 0'1307 Na^SO,. Na = 11-46. 

t''nI^i302Na requires Na = 11-00 per cent. 

0-:i3ll, made up to 20 c.c. with water, gave a + 1-92° - *whcnce 
[a]u 60-38° and [!!]„ + 100-76°. 

The jMignesium, calcium, bariim., zinc, and mercuric salts are soluble, 
ivhihl the mercurous, lead, silver, copper, and ferric salts are insoluble 

in ivalei-. 


of lienzylmelhylacetic Acid (^-h'li£nyUmie.thylpropionic Acid) 

06[r5-CH,-CH(CH3)-CO2H, 


Beiijylmethylacetic acid has already been resolved by Kipping 
and Hunter {loc. cit., compare also Kipping and Salway, Tran.s” 
1904, 85, 448) by tho fractional crystalli.sation of the quinine 
salt. By moans of i-menthylamine we obtained the dextro-acid with 
a rutalo'on the same as that of these inve.stigator.s. 

{■Menlhylamins H-Benzyhnethylacelale is obtained free from the 
IBi'A isomonde after .si.x recrystallisations from acetone, from which 
■ it separates in long, silky needles melting at 143° : 

1 0467, made up to 20 c.c, with ethyl alcohol, gave a +1-79°; 
whence [ajo + 17-10° and [M]„ + 54-55°. 


(i-Benzylmethyla(-etio acid was obtained as a viscid, colourless 
oil, which boiled at 160 /13 mm. and had U°'' 1 065. 


, In a :>a mm. tube it gave a +12-06°; whence [uj„ +22-65° and 

[M]„ +37-14°. 

0-i4l)5, made up to 20 c.c. with benzene, gave a +2-02°- whence 
[a]„ + 27-06° and [M]j, +44 4°. ’ 

0-6565, made up to 20 c.c. with chloroform, gave o + 1 '82° : whence 
[a]i, +27'72° and [Jl]„ + 45--5°. 

Kipping and Hunter give [a]„ +22'6= as the specihc rotation of the 
, am [a]ij +26 for that of tlie .“ialt in water. We 

o.itamed a rather higher value for the rotation of the salt. 

he sodium salt crystallises in beautiful, lustrous plates from a 
mni lire ot methyl alcohol and ether. (Found. Na^ 12'46 per cent 
c-alcuiated 12-37 per cent.) 


iiiiide up to 20 c.c. with water, gave o + 1 -60° ; whence 
l“Ji. +.H5'93° and [Jl]„ +66'8'. 

C/,loride.-~As the method given by Kipping 
tiho,,', “>« chloride by mean.s of plios 

tedious, we attempted to obtain it 
“O'l thiom i .uT m ftond that a mixture of tlie d-acid 

^or xcv fi'pctionally diF<ti!led soon after niisin^t 

8 X* 
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gave the pure cZ-chloride. Our preparation was a colourless liquifi 

which boiled at 111°/ 11 muo. and had 1-102. In a 50 mm. tube it 
gave a ?■ 14'48°; whence [«]» +26-28° and [M]i, +48-0° 

When hydrolysed by warming with a solution of sodium carbonate 
it yielded the pure ci-acid. 

Municipai. Tkcumcal School, 

Blagkbukn. 
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“ 2-Methyl-6-inethvlolpyridine” rtW 
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0 3693 gave 0-1307 Na^SO^. Na = 11-46. 

CjiHijOjNa requires Na= 11-50 per cent. 

0'38n, made up to 20 e.c. -with winter, gave a +1-92°- whence 
[cji, 50-38“ and [MJ^ + 100-76°. 

The magnesium, calcium, barium, zinc, and mercuric salts are soluble, 
^rhilst' tl^e mercuro^, lead, eilvcr, copper, and ferric salts are insoluble 
in rater. 


Umlalion of Jlenzylmethylacetie Acid (p- Phenyl a-melhyljrropionic Acid) 

C,H5-CH2-CH(CH3)-C02H. 


Benzylmcthylacetic acid has already been resolved by Kipping 
and Hunter (loc. cit, compare also Kipping and Salway, Trans., 
1904, 85, 448) by tlie fractional crystallisation of the quinine 
sjilt. By means of /-menthylamine We obtained the dextro-acid with 
a rotation the same as that of these investigators. 

VMinthijlamine i-Benzylmethylacetalc is obtained free from the 
iBlA isomerido after six recrystallisatious from acetone, from which 
it separates in long, silky needles melting at 143°; 


1-0167, made up to 20 c.c. with ethyl alcohol, gave o+l-79°; 
whence [a]i, + 17-10° and [M]i, +54-55°. ’ 


d-Bcnzylmethylacetic acid was obtained as a viscid, colourless 
oil, which boiled at 160713 mm. and had 11°'’ 1 065. 


In a 50 mm. tube it gave a +12 00°; whence [a],, +22-65° and 
+ 37-14°. 

0-il65, made up to 20 c.c. with ben/.ene, gave o +-2 02°; whence 
[a]i, +27-06° and [M]t, +44-4°. 

0-6365, made up to 20 c.c. with chloroform, gave a +1-82°; whence 
[a]„ +27-72°and [M]„ +45-,5°. 


kippmg and Hunter give [a]„ +22-6“ as the speciHc rotation of the 
Icid. and [^7+26° for that of the sodium salt in water. 'SVe 
iitained a rather higher value for the rotation of tho salt. 

he sodium salt crystallises in beautiful, lustrous plates from a 
Mrture of methyl alcohol and ether, (l-ound, Na= 12-46 percent 
calculated 12-37 per cent.) ‘ 


; + ] ‘60 ’ ; whence 


0 ' 4453 , made up to 20 c.c. with water, gave 
Wt +35-93° and [M]t, +66-8°. 

Md sllw As the meUiod given by Kipping 

phorus wi "pi ^ t*'® chloride by means of phos- 

t’y means oVir tedious, we attempted to obtain it 

‘Od thionvl i!i'''^i found that a mixture of tlie d acid 

'Oh. xcv'' '1‘st-illed soon after mixing 

3 X 
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gave the pure f?-chloride. Our preparation was a colourless liquid 
which boiled at mm. and had D-’^'l'lOS. In a 50 mm. tube it 

gave a +14-48°; whence [aju +26-28° and [Mjp +48-0° * 

When hydrolysed by warming with a solution of sodium carbonate, 
it yielded the pure <i*acid. 

Municipat. Tkciinioal School, 

Elackbuun. 


CXVT . — Relation hetwcen Chemical Constitution and 
Physiological Actio)i in the Tivpeines. Part 11 

By IIooPEE Albert Dickins6n Jowett and Frank Lee Pyman, 

In continuation of our previous work (Trans., 1906, 89, 357 ; 1907, 91, 
92) on the relation between cbemical constitution and physiological 
action in the tropeines, we have prepared and submitted to comparative 
physiological examination a large number of these compounds to 
determine how far Ladonburg’s generalisation may with accuracy be 
applied. Before giving the results of our e.xperiments, it is necessary 
to correct a statement with regard to this generalisation. We observed, 
in the course of our work, that mydriasis is caused by ?rt-hydi'oxy- 
benzoyltropeine, which, according to the generalisation, should be non- 
mydriatic, and on further examining the previous work in the subject, 
WG found that Ladenburg {Annuleut 1883, 217, 82) himself had stated 
this to be the case. It seeme<l strange that this chemist should have 
enunciated such a generalisation when his own results were in direct 
contradiction to it; we, theiefore, very carefully searched the literature 
for the original paper, but without success. We then communicated 
with Prof. Ladenburir, who informed us that he is unable to recollect 
putting forward this generalisation . 

It has, however, been somewhat widely accepted and occurs in 
the literature and most text-books on the subject, and has served a 
useful purpose in grouping together the action of various tropeioes. 
Our further ir vestigation has proved that it cannot be strictly 
applied. 

Briefly stated, the generalisation is that for a tropcine to hav6 
mydriatic properties it must contain : 

(1) a benzene re.sidue, , 

(2) an aliphatic hydroxyl in the side-chain containing the car oxi 

As a-hydroxy-^-2-i)yridylpiropionyltropeine is a mydriatic, (1) does 



CONSTITUTION AND PHTSIOtOaiCAt ACTION IN TEOPEINES. 1021 

not hold, and as both o- and m-hydroxybenzoyltropeines are mydriatic 

(2) is not correct. ^ •• 

The detailed physiological results of this investigation will he 
communicated elsewhere, but the preparation and chemical properties 
of several new tropemes are described in this paper. .Several troVeines 
which have previously been described in chemical literature were 
prepared for the purpose of physiological examination, and these have 
been farther characterised by the preparation of a number of new 

»” »p~-* 

Airoglyo^ryUropeb^, which contains two hydroxy-groups in the acvl 
residue corresponding with those of both atropine and honiatropine is 
iGtermediate between these in mydriatic value. ^ ' 

o.-lhjdroxy-^-ph,nylp>-opionyUropeh^, has greater mydriatic nro 
perties than homatropine, and 

which contains a pyridine, but no benzene, pkenymoroZtyl- 

trop(im,miphmyla,mnoacetyltropeinc are all active in tliis resnec 
although less so than homatropine. 

Fu,naroyl., tartryb, cinnamoyl.; phthaloy!-, and ;>.hydroxybenzoyl. 
tropeines are inactive, but phenylearhamo, benzoyl-, plienyLetyll 

“Adriatic 

The above results were obtained by instillation of aqueous solutions 
equivalent as regards tropine content with a 1 per cent 1 
Jti™ of homatropine hydrohromide. into the eo^nlunrarr:; 

In conclusion, we have to thank Mr. IT H Dale of tl,. i, 
Physiological Research Laboratories for carrvin. out .1 h 
examination of these tropaiines, and Dr P Uemfry f„i tl ^ 
of phenylcarbamotropeinc. ' ^ 


riSHIMENTAL. 


^troglyctryltropeine, OU'CHj-C'Pli(01I)-COj 


■CsHiiN. 


tlrS tlcthr-' of atroglvceric acid and 10 grams of tropine 

and th‘ S heard -'“'o" 

for four hours ('l^ihL! dTi P ^ 

-d' extracted w;4 

"d* other, the base " ““"d e.xtraL'on 

"Ptallino on stiirin.^ I-.r " oil, which became 

«'”nns with acetone. On recrystallisation from 

3 2 
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acetone, 3'1 grams of the piire tropeme were obtained, that is, H 
cent, of the theoretical. 

Airoglycei'yltropeme crystallises from acetone or benzene in i-ect- 
angiilar, oblong plates, which melt at 124 — 125° (corr,). It irf very 
sparingly soluble in water or ether, sparingly so in acetone or benzene 
but easily so in alcohol or ethyl acetate ; 

0*2022 gave 0*4945 CO.^ and 0*1363 H^O. C = 66*7 ; H-7-6. 

0*3846 „ 16*2 C.C. Nj at 19° and 764 mm. N = 5'0. 

Cj-HggO^N requires G = 66*8 ; H = 7*6; N = 4*6 per cent. 

Tho hydrohromide crystallises from absolute alcohol or acetone in 
large, clear monoclinic plate.s, which melt at 144 — 145° (corr.). It is 
anhydrous and is easily soluble in water, fairly easily so in alcohol, and 
sparingly so in acetone : 

0*1998 gave 0*0952 AgBr. Br = 20*3. 

CiyH2304N,HBr requires Br = 20’7 per cent. 

The sulphate crystallises from a mixture of absolute alcohol and 
ethyl acetate in fine matted needles, which melt at 163 — 164° (con.), 
It is readily soluble in water or alcohol, and contains two and a-ha.lf 
molecular proportions of water of crystallisation : 

0*1 440air-drLedsaltgave0'2342CO.2and 0*0920 HgO. C =» 53*8 j H = 7*2. 
0*2396,, „ „ lostO-0144 at 100°. HgO^O'O. 

(Ci7l:I.30^N)2,H2S0^,21H/9 requires 0-= 54*2; H = 7*l; H,O=G 0 per 
cent. 

0*1482 dried at 100° gave 0*0490 BaSO^. SO^= 13*6. 

(0^,112304^)2,11280^ requires 80^ = 13*6 per cent. 

The aurichloride crystallises from dilute hydrochloric acid in 
clusters of golden, prismatic needles, which melt at 145—143° (cor’r,), 
It is sparingly soluble in water, but easily so in alcohol. It contains 
one-third of a molecular proportion of water of crystallisation : 

0*2895 air-dried .salt lost 0 00*34 at 100°. 

Cj^HfljO^NjHAuCl^.lHoO requires H,,0 -0*9 per cent. 

0*2871 dried at 100° gave 0*0874 Au. Au — 30*4. 

C\7H2304N,t[ AuCi^ requires Au = 30*6 per cent. 

The picrate crystallises from alcohol in hne yellow needle?, wliidi 
melt at 178 — 179° (corr.). 

The methobromide is dimorphous; it separated from a solution of the 
base in ab.solute alcohol, to which methyl bromide had been added .atO , 
in indefinite laminar crystals, which melted at 226 — 227°; on re 
crystallisation from absolute alcohol, it was obtained in radial clu?tei5 
of prismatic needles, which melted at 218 — 219° (corr.); this meitinf, 
point was unchanged by further crystallisation. It is readily soluble 
in water, but sparingly so in alcohol; 
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0'0S12 gave 0'0392 AgBr. Br=l9-8. 

CjjHjjOjN'iCHjBr requires Iir = 20 0 per cent. 

^.jlydroxy-P-jJ)«>iykiropionyUropeine, CH2Pli-CH(0H)’C02'C,Hj,N'. 

Seven grams of a-hydroxy-/?.phenylpropioaic acid and 5 grams of 
tiopine were heated for five hours at 130" in a stream of dry 
liydiogeu chloride. The resulting gum was purified as in the case of 
alroglyceryltropeine, aud gave a crude tropeine which crystallised on 
keeping. After recrystalUsation from ether, 4'4 grams of the pure 
tiopeine were obtained j the yield amounted to 43 per cent, of the 
theoretical. 

a-Ihjdroxy^ phonylpropionyUropeine is insoluble in water, but easily 
soluble in the other usual organic solvents. It crystallises from a 
ooDceiilrated ethereal solution in rosettes of needles, which melt at 
89—90° (carr.) ; 

0-1533 gave 0'3919 CO., and 0-10S3 H.^O. C = 70-3; H = r-9. 

G'ltHjjOjN requires 0 = 70-5; 11 = 8-0 per cent. 

The hydrobromide crystallises from acetone in chisel-shaped needles, 
which molt at 173 — 175° (corr.). It is anhydrous, and is easily 
soluble in water, fairly easily so in alcohol, and sparingly so in acetone : 

0-2325 gave 0-1195 AgBr. Br = 21-9. 

C(jIL,j03N,HBr requires Bi- = 2T6 per cent. 

The sulphate cryahallises from a mixture of absolute alcohol and 
acetone in short, prismatic needles, which melt at 192 — 193° (corr,). 
It contains 2 molecules of water of crystallisation, and is easily soluble 
in water or alcohol, but sparingly so in acetone ; 

0-2068 air-dried salt lo.st 0-0108 at 110°. H..O = 5-2. 

(C,.H,,303N)2,H2S0„,2H,0 requires 11,20 = 5 ■1 per cent, 
diiod at 110'^ gave 0-6C74 BaSO^. SO^ = 14-5. 

(0j7Tt.j3O3N)2,II^SOj requires ISU_, — 1 1'2 por cent. 

The anrichloride crystallises from alcohol in hard, yellow plates, 
ivhicti melt at 18&- ibO^ (corr.). It is anhydrous, and is insoluble in 
water, but sparingly soluble in coM alcohol : 

0.17:10 ^'ave 0-0536 Au. Au = 31-2. 

l'f'^**^res Aui=31'3 per cent. 

The cry.'-t.allises from alcohol in short, yellow needles, wliich 
melt at 150 — 160^^ (corr.). 

The methobromide crystallise-s from absolute alcohol in scales, which 
“s t at 213— 215° (corr.). It is easily soluble in water or alcohol: 
O'leOC gave 0-078.5 AgBr, Br = 20-8. 

requires Br = 20-8 percent. 
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a- Hydroxy-^-2-'pyridylpropionyltropeme, 
CsNH^-CH2*CH{0H)*C02-C8Hi,N. 

Fourteen grainf5of a-hydroxy'y?-2-pyridylpropionic acid and 10 gramg 
of tropine were subjected to the action of a stream of dry hydrogen 
chloride at 130 — 135° for seven hours. The resulting gum 
worked up in the usual manner, and gave 5 grams of a light brown 
syrup, which readily formed crystalline salts ; the yield amounted to 
24 per cent, of the theoretical. 

This base was not obtained in a crystalline form even after re- 
generation from a pure salt. 

The sulphate crystallises from a mixture of absolute alcohol and 
acetone in clusters of prismatic needles, which melt at 152— 154^ 
(corr.). It is very deliquescent, and is easily soluble in water or 
alcohol, giving a neutral solution : 

0-1526driedatl00°gave0-3l65CO.;jana0-0011H2O. C«56-6; H = 
0'1805 dried at 100° give 0‘0640 BaSO^. 80^= )4'6. 
(^ 1 ^^ 2203 ^ 2 ) 2 -^ 12 ^^^ require.-; 0 = 50*5; 11 = 6*9; S0^= 14-2 per cent. 

The dih'Jdi'ochloride crystallises from absolute alcohol in highly 
•refracting, colourless prisms, which sinter at 205° and melt and 
decompose at*208 — 210° (con*.). It is deliquescent and easily soluble 
in water, giving an acid solution, but is sparingly soluble in cold 
absolute alcohol : 

0*1506 driedatl00°gave0*2023CO.,and0*0013Il2O. C-52*9; H = 6 8. 
0*1834 „ „ „ 0*1459 Ag"ci. Ci = 10*7. 

requires C = 52*9 ; H = 6*7 ; Cl = 19'5 per cent. 

The diaurichloride crystalli.ses from alcohol in circular graios, 
which effervesce at 223° (corr.) after beginning to decompose a few 
degrees below this temperature. It contains 1-i molecular pro- 
portions of water of crystallisation, and is very sparingly soluble 
in water or alcohol : 

0*2800 air-dried salt lost 0*0077 at 100°. H.O = 2-7. 

requires H.,0 = 2*7 per cent 

0*2723 dried at '100° gave 0-“ll08 Au. Au-40‘7. 

requires Au = 40*4 -per cent 


PhenylchloroaceVjllropeine, C^TI^ ■ C II Cl * COg * Cgllj ^N. 

Twenty-five grams of phenylchloroacetyl chloride and 24 grams of 
tropine hydrochloride were heated together for two hours ^ 
water bath. The product was worked up in the usual mannei, aii t 
crude tropeine dissolved in acetone and neutralised with, hydioc 
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acid; 35 grams of pure phenylchloroacetyUropeine hydrochloride 
ci'VstalUsed oufc, that is, 78 per cent, of the theoretical. 

The base was obtained as a viscous oil, which became granular when 
ptirred with light petroleum, and proved to be very deliquescent, 

The hydrochloride crystallises from acetone in short, glistening 
needles, which melt at 205 206° (corr.). It is anhydrous, and is easily 

soluble in water or alcohol, but sparingly so in acetone : 

01610 gave 0'3440 COj and 0-0926 H,jO. C' = 58'3; H = 6-4. 

0-1960 „ (by Carius’ method) 0-1706 AgCl, (11 = 21-5, 
C,6H,,0 .jNC 1,HC1 requires 0 = 58-2 j H = 0-4; 01 = 21-5 per cent. 

The mricUoride crystallises from ab.solute alcohol in large, irregular, 
golden grains, which melt at 148—149° (coi-r,). It is anhydrous, and 
is very sparingly soluble in cold water or alcohol ; 

0-3112 ^ave 0-Q970 An. Au = 31-2. 

CisHjdO.jNCl.HAuCI,, requires Au = 31-1 per cent. 

■ The fierate crystallises from absolute alcoliol in radial clusters of 
feathery needle.s, which melt at 203 — 204° (con-.). 

Tlie methohromide separates from absolute alcohol as a microcrystal- 
liue powder, which decoinposo.s at 240—242° (corr,). It is easily 
soluble in water, but sparingly .so in cold alcohol ; 

0-1723air-(lried salt gave 0-3339 COj and 0 0918 lIjO. 0 = 52 9; H = 6-0. 

requires 0 = 52-5; H = 6-0 per cent. 

PkemylatninoacoUjltropeim, 0,,n5-CI[(NH2)'00,,'CjH],N'. 

Twelve grams of phenylaminoacetic aoid and 10 grams of tropine 
were subjected to the action of dry hydrogen chloride for twelve hours 
at 130—135°. The crude base, which was isolated in the usual 
manner, wa.s converted into tho bydrobromide, and this salt was crys- 
tallised from absolute alcohol. Ihe yield of hydrobromido was 4 
grams, that is, 13 per cent, of the theoretical. 

The base did not crystalli.<e. 

The dihydrobroniide crystallises from absolute alcohol in clusters of 
short needles, which melt at 199° (corr.) to a viscou-s liquid. It is 
very delique.scent and easily soluble in water, giving an acid solution, 
but sparingly so in cold absolute alcohol ; 

0-1874(iried at 100° gave 0-3070 C'0.,and0-0990 11,0. C = 44-7 - H = 5-9 
„ 0-14.30 AgKr. llr = 36-G. 

Ci(HjjO,N.,,-2HBr requires 0 = 410; H = 5-6; Bi-=3G-7 per cent. 

The dipicrate crystallises from absolute alcohol in microscopic 
needles, which decompose at 231" (corr.) : 

3 1832 gave 0-3084 CO., and 0-0616 H,.0. 0 45-9 ; II =’4-0. 

tioUjjOjNj.-dCjHjOjN, requires 0 = 45 9 ; 11 3 9 per cent. 
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Funiaroyltropehie^ CgHj^N'COg'CHICII'COg’CgHj^N. 

Six grams of malic acid and 10 grams of tropine were subjected to 
the action of a stream of dry hydrogen chloride for eight hours at 
130 — 135° The resulting gum was worked up in the usual mauncr 
and the crude tropeine rendered crystalline by stirring with acetone* 
The yield amounted to 1-4 grams, that is, 11 per cent, of the 
theoretical. 

Fumaroyhropeine crystallises from acetone in large, monoclinic 
scales, which melt at 165 — 166° (corr.). It is very sparingly soluble 
in water or cold acetone, but easily so in alcohol : 

0-1345 gave 0-3268 CO^and 0-1019 H/K C = 66-3; H = 8-S. 

CoyHgftO.jNg recjiiires C — OC'2 ; H = 8-4 per cent.* 

The hydrocMoj'iile crystallises from aqueous acetone in glistecing 
plates, which do not decompose at 310° (corr.). It contains 2 mole- 
cules of water of crystallisation, and is easily soluble in water, but 
very sparingly so in absolute alcohol : 

0-1811 air-dried salt lost 0-0138 at 120°. 11,0 = 7-6. 

C.,yH^Q0^iN..,2IICl,2H.,0 requires H.^0 — 7-6 per cent. 

0-1673 dried at 120° gave 0-l099 AgCl. Cl -16-2. 

C2f,H'3(,0,N.2,2UCl requires 01 = 16-3 per cent. 

The hydriodide crystallises from water in liard clusters of plates, 
which melt at 283 — 2S5° (corr.). It contains 2 molecules of water of 
crystallisation, and is moderately easily soluble in water, but sparingly 
so in alcohol : 

0‘1S58 air-dried salt lost 0-0100 at 100°. H.^O = 5*4. 

C. 2 f,H 3 f^ 04 iSi.„ 2 HI, 2 H .30 requires H.20=5-5 per cent. 

0-1758 dried at 100° gave O' 1331 Agf. I = 40‘9. 

C2oH2oO^N 2,2HT requires 1 = 41-1 percent. 


Tarlryllroptint. * 

Seven grams of tartaric aci<l and 10 grams of tropine were 
subjected to a stream, of dry hydrogen chloride for eight hours at 
130 — 135° Tlie resulting gum was worked up in the usual manner, 
and the crude base, on stirring with acetone, gave 2-3 grams of the 
pure tropeine, that is, 16 per cent, of the theoretical. 

Tartryltropeine cry.stallises from ab.solute alcohol in glistening 
prisms, which melt at 223 — 224° (corr.) ; it is .somewhat sparingly 
soluble in water, and .sparingly^ so iu absolute alcohol : 


' Al'.*rck, Chem CeiUr., 1895, i, 434. 
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01534 gave 0-3388 COj and 0-1124 HjO. C = 60-2‘ H = 8-2. 

G20W32O0N2 reqaii-ea 0 = 60-6 ; H = 8 2 per cent. 

The hydrochloride crystallises from absolute alcohol in microscopic, 
glistening needles, which contain .3 molecules of water of crystal- 
lisation. After drying at 100°, this salt decomposes at 273° (corr.). 
It, is easily soluble in water or hot alcohol : 

0',3o 09 lost 0-0345 at 100°. H^O = 9 -8. 

requires ll^O^ 10-3 per cent. 

0 1664 dried at 100° gave 0-1017 AgCl. Cl = 15-1. 

4-co^3244fi772,2HCl require.s Cl= 15-1 per cent. 

The sulphate is obtained in long needles by spontaneous evaporation 
of an .aqueous solution. It contains one and a-h.alf molecular propor- 
tions of water of crystallisation, and decomposes at 287’ (corr.). It is 
eiisilj- .solutilo in water, but very sparingly so in hot alcohol ; 

0 2015 air-dried salt lost 0-0112 at 100°. H20 = .5-6. 

*°;i)H 3.20,;N2>H2 SOj ,1 J-HjO requires HjO-ro-ti per cent. 

0-1911 dried .-it 100° g.avo 0-0927 BaSO^. SO, = 20-0. 

HgSO., rcquii-e.s SO, = 19-4 per cent. 

The picrate crystallises from boiling w.ater in round, yellow grains, 
which begin to turn brown at about 270°, and effervesce at 287° 
(corn). 

Fhen>jlc/i}'h((motropein(>,. 


This base w.a.s prepared by the method given by Petit and Polonowski 
(Bull Soc. cUm., 1893, [iii]. 9, 1017); it melted at 171-172° (corr.); 
Petit and Polonowski give 170'’\ 

Ihe sulphate crystallises from water in radiating clusters of 
linsmatic needles, which melt and det-ompo.se at 201° (corr.). It 
contains 4 molecules of w.ater of crystalli.sation : 

0-2244 air-dried salt lost 0 0229 at 100°. HjO = 10-2. 

_(4'iiH»0*02N,),,HjSO,,4H,O requires H,,0 = 10-4 per cent 

0-19T6 dried at 100° gave 0-0758 BaSO,. .SO,= 15-g. 

(^'i;,4l2,jO.^N,,),,lI,SO, requires .SO, = 15-5 per cent. 

The hydrocldor-ile cry.stallises from acpieous .-ilcohol in lan-e lect- 
“golar plates, which melt at 289-290° (corr.) and are anhyd'rous ; 

-160 air-dried s.alt gave 0-1036 AgCI. Cl=ll-9. 

*-,.ir„„0.,Xj,HCl requires Cl = 11-9 per cent. 

■'“* “‘‘“'.b’e red, crystalline 

r er, which nielt-s at 188—189° (corr.) : 

0 1906 air-dried salt gave 0-0627 Au. Au = .32-9. 

^'’'^*j^-c^2’I4AuCI, requires Au = 32-8 per cent. 

““ooclDltllteTwl'-’r' ye''"*. 

plates, which melt at 223—224° (corr.). 
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Jienzoyltropeine. 

This base was prepared by heating together benzoyl chloride and 
tropine hydrochloride for three hours on the water-bath j the yield of 
pure hydrochloride amounted to 77 per cent, of the theoretical. The 
base was obtained by the action of sodium carbonate on an aqueous 
solution of the hydrochloidde, and formed glistening plates, which 
melted at 58° (corr.), as stated by Ladenburg. 

The hydrochloride crystallises from absolute alcohol in highly- 
refracting prisms, which melt at 275° (con*.). It is anhydrous, and is 
easily soluble in water, but sparingly so in absolute alcohol ; 

0-1611 gave 0*3835 CO^ and 0*1018 H2O. C = 63*7 ; II =.7-3. 

0-1502 „ 0*0761 AgOl. 01 = 12*6. “ 

C^gHjgOgNtHCl requires C = 63*9 ; H =s 7-2 ; Cl == r2’6 per cent. 

The aurichloride crystallises from absolute alcohol in. yellow, mono- 
clinic plates, which melt at 190 — 192° (corr.). It is anhydrous, and is 
insoluble in water, bub sparingly so in cold alcohol : 

0*2253 gave 0*0758 Au. Au = 33‘6. 

0,gH,y02N,HAu0l4 requires Au = 33-7 per cent. 

The picrate melts at 252 — 255° (corr.). 

• Fhenylacetyliropeine. 

This base was prepared by heating together on the water-bath 
phenylacetyl chloride and tropine hydrochloride ; the yield of pure 
product amounted to 40 per cent, of the theoretical. 

The base was precipitated as an oil on the addition of aqueous 
sodium carbonate to a solution of the sulphate, and did not crystallise 
on long standing in a vacuum desiccator over sulphuric acid. 

The sulphate crystallises from acetone in glistening leaflets, which 
appear under the microscope to be well-defined, mouoclinic plates. B 
melts at 107 — 108° (corr.), and contains two and arhalf molecular 
proportions of water of crystallisation. This salt is easily soluble in 
water and alcohol, but sparingly so in cold acetone : 

0-2675 air-dried salt lost 0-0186 at 100°. H2O = 7-0. 

(Cj^H2j02N).,H2S04,2‘ll20 requires per cent. 

0-1752 dried at 100“ gave 0-4043 COj and 0-1139 HjO. C-62-6; 

11 = 7-2. 

0-1914 dried at 100“ gave 0-072-2 HaSOj. SO. = 15-5. 

(Cj.HjiOjNlj.HjSO. requires C = 62-3; H = 7-2 ; SO, = 15-6 per tent. 

The aurichloride crystallises from absolute alcohol iu monoclin'5 

* This tropc-ino aud those ('ollnviug it have been de,sci'iljctl by Laileiiliin; 
AniuiLen, 1S83, 217, S:i. 
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heiagoT®' plates, which begiu to sinter iat 167“ aifd melt at 179“ 
(coiT.)' It 1^ anhydrous, and is sparingly soluble in water and 

alcohol. 

The picrate crystaUisea from alcohol in hard, yellow, glistening 
pripms, which melt at 170 — 171“ (corr.). 

CinnamoyUrojieine. 

Tine compound was obtained in a yield of 74 per cent, of the 
theoretical by heating together eqiiimolecular proportions of cimia- 
moyl chloride and tropine hydrochloride. It was also obtained in a 
yield of 40 per cent, of the theoretical by passing a stream of dry 
hydrogen chloride through tropins t8-hydroxy-/3 phenylpropionate 
at 125“. 

The base is obtained in glistening leaflets, melting at 45—46“ 
(coiT.), on the addition of aqueous sodium carbonate to a solution of 
a soluble salt, and crystallises from light petroleum in long, flat 
oeedle.s, which melt at the same temperatuio and contairr one 
molecule of water of crystallisation. The water is readily removed 
in a vacuum over sulphuric acid, and the anliycirous base then melts 
at .16-37“ (coiT.).* It i.s insoluble in water, but easily soluble in 
the usual organic solvents : 

0'1104 air-dried substance gave 0'2S46 CO, and 0'0758 H.O 
C = 70'3; H = 7-7. ' 

0'5535 air-dried substance lost 0-0324 in a vacuum over H,SO 
H,0 = 5-S. ■ 

Cl, HjiOoN.HjO requires C = 70 0; H = 8-0; H^O = 6’2 joer cent. 

0 1526, dried in a desiccator, gave 0-4205 CO, and 0-1063 H.,0 

C=75-l ; H = 7-8. 

CirUciOaN requires C' = 75-2 ; H = 7 S per cent. 

The hydrochloride crystallises from either water or ethyl acetate in 
long, white needles, which melt and decompose at 272° (oorr.). It 
contains rather more than 1 1 molecular ' proportions of w.ater of 
cijstallisation, and is somewhat sparingly soluble in water or et'hyl 
Metate, but easily so in alcohol : 

0'208I air-dried salt Ipst 0 0190 at 100°. lIjO = 9-1. 

requires U .iO = S’l per cent, 
h lsio dried at 100° gave 0-0689 AgCl. 01= 11-3. 

Oj-HniOuN,!!!;! requires 01 = 11-5 per cent. 

erystallises from etliyl acetate in long, glistening 
variall' " (corr.). It contains a somewhat 

^ e pioponion of water of crystallisation, repic-seuliiig about 

““hyllvns d has described tliis base as small b-allits, wliicli melt at 70* and are 
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1| molecular proportions, and is sparingly soluble in water or ethj’l 
acetate : 

0-2161 alr-dried salt lost 0-0139 at 100°. H20 = 6-4. 

0 3743 „ „ „ „ 0 0295 „ 100°. H^O = 7-9. 

CiyH2i02N,HBr,l JH20 requires l per cent. 

0‘1511 dried at 100“ gave 0'3222 CO.^ and 0'0843 H^O. (j^=58 i. 

H-6-2. 

0 2022 dried at 100“ gave 0 1066 AgT>r, Br = 22*4. 

Cj^H^iOjKjHBr requires C = 57‘9 ; 11 = 6’3; Br = 22‘7 percent 

Tlie sulphate crystallises from ethyl acetate in irregular plata? 
which melt at 227 — 229“ (corr.). It contains 5 molecules of water of 
crystallisation, and is moderately easily soluble in water : 

0-3207 air-dried salt lost 0*0391 at 100“ H20= 12-3. 

(C,-H„j0oN)2,nolS04,511.,0 requires 1120 = 12-3 per cent, 

0 1890 dried at 100“^'''*^ 0*6698 BaSO^. 80^= lD-2, 

{Ci;H.,, 02N).-,,H.,804 requires SO4 = 15'0 per cent. 

The auricbloride crystallises from alcohol in fern-like clusters of 
yellow plates, which melt at 174 — 175“ (corr.). 

The picrate crystallises from alcohol in short, yellow needles, whicli 
melt at 244 — 245“ (corr.). 

The ynelhob^'omule crystallises from ethyl acetate in glistening 
Icadets, which melt and decompose at 288 — 291° (corr.). It is 
anhydrous, and is very easily soluble in water, but sparingly so in 
alcohol : 

0*2019 gave 0*1041 AgBr. Br = 2l-9. 

C^-IT^iO^NjCHaBr requires Br— 21’8 per cent. 


Phthaloyllropehie, 

T^is compound was prepared by heating together at 130“, for three 
hour?, one molecule of phthnloyl chloride and two molecules of tropine 
hydrochloride; the yield of pure product, weighed as snlphaie, 
amounted to about 40 per cent, of tho theoretical. 

The base crystallises from ether in fine, glistening needles, which 
melt at 67 — 68“ (corr.).* 

The sulphate is obtained on the addition of acetone to an absolute 
alcoholic solution in short, glistening needles, which decompose at 
160 — 165“ (corr,). It is deliquescent, and very easily soluble in 
water or alcohol : 

0-1375 dried at 100° gave 0-2838 00.^ and 0 0810 H./1 C = 36'3; 

H = 6-6. 


LaJeubui'g gives m, p. 70’, 
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0 2030 dried at 100" gave 0-0951 EaSO^. 80^ = 19-2. 

C requires 0 = 56*4 j H = 6'7 ; SO^= 18‘8 per cent. 

The hjdriodide crystallises from water in long noodle?, whick 
contain 4 uiolecules of water of crystallisation. After drying at 100^, 
this ?alt commencea to sinter at about 205'^ (corr.) and gradually 
becomes transparent. It is somewhat sparingly soluble iu water and 
spiitigly so in alcohol : 

0'3398 air-dried salt lost 0‘027d at 100'’. H20 = 9'4. 

C,^^H3 o 04N2,2H1,4H20 requires lIoO = 9‘7 percent, 

0-2635 dried at 100^ gave 0*1822 Agf. 1 = 37*5. 

Co,1I;j. 20^N.,,2H[ requires 1 ^ 38*0 per cent. 

The aurichloride crystallises from dilute alcohol in long, diamond- 
shaped plates, which contain 3 molecules of water of crystallisation and 
melt at 110—113'’ (corr.) ; it is sparingly soluble in water or absolute 
alcohol, but more easily so in dilute alcohol : 

0 2921 air-dried salt lost 0*0136 at IKA H..O — 4‘7. 

03^H^O4N2,2 HAuC 1^,3H3O requires K^O^ l ’7 per cent, 

0'27S5 dried at 1 10^ gave O-lOl 1 An. Au = 36*3. 

C24H3204N2'’- requires Au = 36*l per cent. 

0 - I/i/droxyhenzo yllTopexue. 

This base was prepared by passing dry hydrogen chloride through 
U’opine salicylate for hftoen hours at 130 — 135'’; the yield of pure 
bise amounted to 16 per cent, of the theoretical. 
oHydroxybcnzoyltropeinc melts at 61 — 63’ (corr.): * 

The hydrochloride crystallises from absolute alcohol in prismatic 
needles, which melt at 267’ (corr.) and contain half a molecular pro- 
portion of water of orystallisatiou. It is easily soluble in water, t bub 
somewhat sparingly so in alcohol : 

0 2133 air-dried .salt lo.st O’OOSS at lOO’. 11,0 = 2-7. 

Ci ,Hjy0jN,H[CI, ’H20 requires U.,U = 2'9 per cent. 

0-2065 dried at 100’ gave 0*0968 AgCl. C! - 11*6. 

rojuires CT = ir9 per cent. 

The hjdi'ogeii sulphate crystallises from absolute alcohol iu prismatic 
needle?, which melt at 254’ (corr.). It is anhydrous, and is easily 
soluble in water, but spiringly so in alcohol : 

0-1528 gave 0-2801 CO., and 0-0832 11,(.). 0 = 50-1; 1I = 6'1 
^1582 „ OdOlOEab'o,. SO, = 27-0. 

requires C^oO'l ; 11 = 5 9 ; SO, = 26-7 per cent, 
l.iidi-iibing gives r-8- GO". 

1 lAuiniibnrg status that this salt is in»( msily .soliiMo in water. 
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The auriehloride crystallises from dilute alcohol in golden neelk, 
which decompose at 222*^ (corr.). ' 

XG-IIydroxyhenzoyltropeine, 

This base was prepared by passing dry hydrogen chloride tlnoucil, 
tropine ?n-hydroxybenzoate for eight hours at 130 — 135° ; the yield 
pure base amounted to 43 per cent, of the theoretical. 

The base melts at 233 — 234° (corr.).* 

The hydrochloride crystallises from absolute alcohol in piismatic 
needles, which decompose at 304'-' (corr.). 

The hydriodide crystallises from water in long, stont needles, whid, 
melt and decompose at 248° (corr.), but begin to sinter at 244°. 
anhydrou.s, and is sparingly soluble in cold water or alcohol : 

0T418 gave 0-2412 CO^ and 0-0658 H^O. C = 4C-4; H = 5-2 

0-1560 „ 0-0937 Agl. 1 = 32-5. 

requires C = 46 3 ; H = 5-3 ; 1 = 32-6 per cent. 

p-Hydroxyhenzoyltropeine. 

This base was prepared by passing dry hydrogen chloride through 
tropine p-hydi-o.xybenzo.rte for four hours at 130 — 135°; the yield oi 
pure base amounted to 28 per cent, of the theoretical. 

The base crystallises from absolute alcohol in clusters of plates, 
which melt and deoompo.se at 232—233° (corr.).t 

The hydrochloride crystallises from water in monoelinic plates, which 
decompose at 315'° (corr.). It is anhydrous, and moderately easily 
soluble in water, but sparingly so in absolute alcohol : 

0-1529 gave 0-3395 00^ and 0 0920 H.,0. C = 60-5 ; H = 67. 

0-1606 „ 0-0778 AgCI. CT=]3'0. ' 

C15II1 A^’’-riCl requires C = 60'5 ; H = 6 8 ; Cl = 1 1 ■9 per cent. 

The aurichlo'ride crystallises from dilute alcohol in clusters of yellow 
plates, which decompose at 222^ (corr.). It is very sparingly soluble 
in water, but moderately easily so in dilute alcohol : 

0‘2526 gave 0'0825 Au. Au = 

^15^19^3 ^'^ requires Au = 32-8 per cent. 

The picrate cry.stallises from alcohol in yellow, monoelinic leaflets, 
which molt at 2:!5 — 237'^ (corr,). 

The \Vellc4jmr Chemical Wojcks, 

Da];'! F uiiD, Ken'I'. 

Ladfobiiig givt-j in. p. 


t hatieiibiirg givt's iii. ]>. 227". 
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CXVK - — Syntheses with Phenol Derivatives containing a 
Mobile Nitro-groiqy. Part 11. The Interaction of 
2:3: b-Trinitro-i-acetylarnhiophenol and Amines 

{continued). 

By Raphael Meldola, F.E.S., and^AMEs Gordon Hay, A.I.C. 

It was shown in our last, communication on this subject (Trans., "1908, 
93, 1659) that the above trinitro compound readily undergoes con- 
densation with primary amines with the formation of catenation 
products of the nature of sub.-tiluted diarylamines, w'hich then give 
rise to iminazoles by the usual process of ring formation. As tri- 
nitroacctylaminophenol is the mo.st readily prepared of the various 
pyljnitro-compounils containing a mobile nitre-group, we have con 
tinned cur experiments with this substance, with the object of 
.Tfcertaining whether the reaction is a perfectly general one, or 
whether the character and position of the substituents in the aromatic 
nucleus of the primary amino influences the rate of decomposition as 
determined by the yield of iiuinazole in a given time. The amines 
formerly employed, namely, the chloroanilines, nitroanllines, anisidines, 
and the homologues of aniline, made it evident that the subsljtuents. 
Cl, NOj, O’CHg, 011^, exerted no retarding influence when in the 
meta- or paia-po.«ition, but that in the ortho-position a marked 
protective (sterio) influence was manife.st, the inhibition in the case of 
the nitro-group being ab.solute. The exten.sion of the research to 
other substituted primary amines has conflrmed this conclusion, and 
lia-s ahso revealed the fact tliat basic substituents, such as NH„, 
etc,, act very unfavourably. Thus, good re.-ults have been 
obtained with the bromoaniliue.s, aminophcnols, amiuobenzoic acids, 
acetyhp.pheiiylenediamine, siilphanilic acid, and p-amiuoacetophenone. 
lUeresetsof isoiiierides have been studied quantitatively, the steric 
hindiance exerted by the ortho-.sub.stituent lias again become evident, 
03 shown by the tables given below. No iminazole formation has 
been ob.served with m- and y>-phenylenediamine or witli dimethyl-p- 
pienylenedi.amine. Thus the substituents, Hr, OH, (JO., 11, NUAc, 
' -all, (-0 CHg, belong to the same category as those contained in the 
atQme.s previously inve.stigated, the production of iminazoles taking 
I ace re.adily when the substituents are in the meta- or para- position, 
will when in the ortho-posilioy. The negative results 

1 .amines containing a basic substituent ai-e of special interest ; the 
im lo-compourid is readily decomposed by those amiues with the 
ion of the nitro-group, but no catenation occurs, and neither 
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diarylamines nor iminazoles are formed. The orfcho-diamines have not 
yet been investigated, as it is not unlikely that in these cas-es the 
reaction may take a different course. In the case of heteroniiclea! 
basic substituents the deterrent action of the s\ibstituent is not so 
marked, since benzidine and tolidine give definite products, althou^'h 
the yield is not very good. Aminoazobcuzene does not form ao 
iminazole under the usual conditions. 

A general comparison of the results obtained in this and the 
previous papers (Trans., 1906, §9, 1935 ; also tho last paper referred 
to abdve) brings out the fact that mixed arylalkylamines of type l 
are less reiidy to “anhydridise ” than diarylamines of type II. 


OH 

OH 


/ Nno,. 

NO.y ^NHAlk 

NO^'s^yNHAr 

KH-CO-CHj 

NH-CO-CII, 


(I.) (II.) 

This is shown by the circumstance that when such amines as ethvl- 
amine or benzylamine react with the trinitro-componnd, the ioUi'- 
mediate product can be isolated, whereas aromatic amines pass at once 
and to a preponderating extent into the iminazole stage. That the 
velocity of iminazole formation is dependent on the nature and not on 
the weight of the radicle attached to the NHj-group is proved by the 
similar behaviour of ethyl and benzyl having the relative weights 
'2Q and 91. 

The ‘‘ protecting inllueuce of the .substituents shown by the sets of 
isomerides given in the subjoined tables has been determined 
quantitatively by the method de.scribed in our last paper. It is 
unnecessary to repeat the description of this method here, although 
each set of crude iminazoles has required special treatment in order to 
estimate the actual quantity of tho pure iminazole formod. Ths 
details of purification are given in the experimental part. Only tho.'e 
sets are now given which we have proved to our satisfaction to give 
dependable quantitative results. Although several other amines thau 
those specified below have been included in our experiments, we do not 
attach the same weight to the re.sults from the quantitative standpoint 
on account of the difficulty of separating the iminazole fionn the 
associated secondary products. For the sake of comparison we agiuu 

give Wedekind’s results with picryl chloride so far as this investigator? 

experiments have been extended to the same amines as thohC employed 
by us. The numbers, as before, indicate the percentage of yield 
calculated with reference* to that theoretically obtainable. 
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Bi-oinoanilines. Chloroanilines. 

Ortho: (1)87 '9; (11)88-4. 

Mean (corrected for solnhility and anhyilrijisatioii) 88 15 79-0 

M„ta: (1)90-2; (11)90-1. 

Mean (corrected for solubility and aiihydi-iilisation), 90 15 80-(; 

Pir.1 : (I) 91 '8; (11)95-1. 

.Mean (corrected for solubility and aiiliydridisation), 93-2 88-/4 

Wedekind does not appear to havo studied the interaction of picryi 
chloride and the bromoanilines. The most interesting and po.ssibly 
important result brought out by this series of determinations is that 
in the same time, the bromoauilines, while preserving the same order, 
give a better yield than the corre.sponding ehloroaiiiliue.s numbers 
for which are taken from our last paper and given for comparison. 
We are inclined to attribute this result to the more strongly negative 
character of the chlorine atom, but further experiments will bo 
necessary to establish this point. The results as they stand indicate 
that the weight (or size) of the halogen atom is not the cause of the 
protecting influence in the ortho-position, since tho heavier atom 
bromine, affords less protection than chlorine. 


A miwbenzoic Acids. 

Ortho; (IlSO-1 ; (11)87-8; (111)86-2. 

.Mean (corrected for solubility and auliydridisatioii) S 7-7 
.Meta; (1)107-6 ; (11) 105-1 ; (III) 106"2. 

.Mean (eoi-rected for solubility and aiihydiidisatioii) lOC-3 
Para: (I) 108-6 ; (II) 109-3 ; (111)108-2. 

Meau (i-orrei tcd for solubility and aiiliydridisation) 108 7 


/?. Wedekind. 
72 0 84-7 

101-9 84-7 

103-9 97-9 


In this series much difficulty was e.xperienced in (indiiig a suitable 
method of purification. The secondary products are, like the 
iiiiinazoles, phenolic (acidic) in ch.aracter, ami thereloro not com- 
pletely removed by the alkaline treatment, a fact which accounts for 
the ) ield being higher in tho case of the meta- and para-compounds 
than that required by theory. The number.s. although high, are. 
however, fairly compai-able among themselves (A). Another series 
(fi) gives tho yield.s obtained after the .alkaline treatment, followed 
h.v the precipitation of the iminazole a,s a silver salt, the latter beiiiv 
dried and weighed. Although the yiehls are less by this method, the 
wme Older is retained. 


A 7niiiophenofs. 

InilH (('fin-ectcil fur soluhilitv, 

Me'i ■ , ^'y suljihon.itioii) 

Mcaud-oilctcd 


fi»r solubility, an- 


for i,i (mi, "> ^ ; U V, 60-.' .Mem (crrcCcd 

phoiiatiou! ' -“'‘''I'dridlsatiim, and f.ii -loss of iv.iolil on siil 

TOL XCV. 


tv. 


5S-03 



fi4I 

SiJ - 

-ss 

r.,v 8 

?7 - 

-9S 


3 V 
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In this series the alkaliao treatment leaves practically no residue 
the whole product being phenolic. It was found that by heatino 
with concentrated sulphuric acid all these iminazoles could be 
sulphonated, the^ impurities being thus removed. In the case of the 
ortho-compound, the crystalline sulphonic acid was collected and 
weighed, and the yield calculated from the weight of acid after 
correcting for the solubility of the latter. In the case of the meta- 
and para-compounds, the impurity was collected and weighed directly, 
as the sulphonic acids were too soluble to be dealt with for quantitative 
purposes. 

Naphthylamines. 


W. 


a: (I) 93-3 ; (II) 98-3. 

Mean ^corrected for solubility and jinhydridUaticn) 
^ : (1) 93-2 : (II) 99-8. 

J\Iean (corrected for solubility and anhydiidisatiou) 


98-3 Almost qii;u)titi*tive 
99'0 Not j,dven 


The chief point of interest brought out by these and the previously, 
published quantitative results Is that in amines containing the groups 
O^CHg and OH the para-position of the substituent is also unfavour- 
able to catenation, the degree of inhibition in the case of the hydroxyl 
group being oven greater for the para- than for the ortho-position, it 
is evident that in these oases some influence other than “storic 
hindrance ” determines the rate of condeusaiion, and that the mobile 
uitro-group has a specitic action differing from that of the chlorme 
atom of pioryl chloride. TiiU appears from a comparison of our 
results with Wedekind’s, which are normal from the “ sterie " point 
of view for all the isomoric amines investigated by him with tlie 
e'xception of the nitroaniliiies, in which series he finds that the meta- 
compound gives the highest yield. 

The res.ults of all the determinations are suoiraarised below, the 
prefixes o, m, and p indicating the isomeride being placed in the 


ascending order of yield : 

Trinitioacetyl- 

arainopUenol. 

I'icryl chloride, 

ChloroaniliTH'S 

O' m- 

0- m- p- 

ItromOiiniiines 

.. .. 0- m- p- 

— 

Nitroauiliijes 

0- -rtl- p- 

0- p. ?/l- 

AmiDOphcDols 

p. 0- Wl- 

(!) m- 

Anisidmes 

0- p- VI- 

— 

AminobeDZoic acids 

0- VI- p- 

{o- VI-', P‘ 


According to Menscbutkin (5’er., 1897, 30, 2775, 2965 ; 

Fhys. Okem. Soc., 1897, 29, 414), ally! bromide reacts with thechloro- 
anilines in the same order, namely, o (9), m (2 5), p (34). Although, 
as stated in our last, paper, the substituted amines coabaining 
CH^-group, that is, the hotnologues of aniline, do not give such definite 
quantitative results as those containing acid radicles, the folloffuic 
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average numljers previously obtained for o- and p-toluidine compared 
with that now obtained for mesidine bring out tbe influence of the 
jiosition of the GHj-grpup very clearly. The numbers given by 
^-eumidine are unfortunately too irregular to be included : 

o-Toluidine (71 72) j p-Toluidine (87 — 88) j Mesidine, (50). 


lixperimenis with Secondary Amines with reference to Steric 
Hindrance. 

Our object in extending the research in this direction was primarily 
to a.scertain whether the length of the chain of atoms influenced the 
rate of catenation, as might have been expected from Bischoff’s 
“ilyMmic hypothesis” (Trans., 1908, 93, 1665). We had previously 
found that dimethylamine and piperidine gave positive results, while 
methylanilioe, diphenylamine, benzykniline, and carbaitole' were 
without action under any conditions. A continuation of the experi- 
ments with the homologues of dimethylamine has revealed the unex- 
pected fact that these also are without action on the trinitro-compound 
under any condition.s. With dimethylamine and piperidine tlie reaction 
takes place quite readily, and with excellent yields when the materials 
are ahuply boiled together in alcoholic solution in tbe usual way. No 
condensation takes place with diethylamine, dipropylamine, diiso- 
biitylamine, or diamylamine, either in alcoholic solution or when the 
trinitro-oompoimd is heated with an cxce.ss of the dialkylamine 
without any diluent. Under no conditions i.s there any action 
beyond the formation of a salt, or, if the solution is overheated, com- 
plete dedompo.sitiou of the trinitro-compound. On the other hand, • 
rten catenation does take place, as wit h dimethylamine and piperidine,’ 
the products are definite and extremely stable. 

'1 he negative results given by all the homologous dialkylamines 
a ove dimethyliimiue suggest an interesting extension of the ordinary 
‘ steric '• hypothesis. Taking from the benzene nucleus of the trinitro- 
compound only the carbon .atoms 2, 3, and 1, with their attached 
dicles which are concerned in the reactions under investigation, it 
Jn,' 1 ! there is no reason to expect 

doe-^u “•‘tains four atoms, and 

not therefore offer any critical position : 


(3) :c-N0, 

I '7^3 

(3) 'C-K-OHj 
(t) Hi'NHAc 

Diinytliyiamine 

Mill], omul 

Ua,u; C'i'i'C( = 3y 


iC-NO, 

I 

C'-N-CH. 


•CH, 


iU-NHAc 

llicthjlamiite 

coiiipomul. 

Chain : C-N'C'C ( = 4). 


•’C-NO,; 

I ?3Hr 

u-N-cir./Cif.-cirj 

:0-NHAc 

Ih(nopvIamiiip 

conqKiiiiid. 

Chain ; C-N-C-C-C ( -.1). 
,3 V 9 
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AccordiDg to the current hypothesis, as shown by the above forruulie 
the influence of steric hindrance should commence to make itself felt 
only from dipropylamine upwards. Since diethylamine is also without 
action, it may be suggested that it is the actual size of the radicles 
attached to the nitrogen atom which finally determine the process of 
catenation or its prevention. Thfe mobile nitro-group (attached to 
C-atom No. 3) is already protected on both sides by the NO^ -group of 
No. 3 and the NHAc-group of No. 4. Any reacting molecule in order 
to be capable of coming within the sphere of influence of this nitro- 
group must therefoie be of sufficient size to pass between the two 
protecting ortho-groups ; if this size is exceeded, no action would take 
place. Thus, representing the nitrogen atom with its three bonds in 
one plane, an assumption in accordance with the known stereo- 
chemical character of this atom in its tervalent condition, the 


secondary amines : 
CH,. .CH, 


/CH.-CH, 


\_N— / ' 


H H H 

may be supposed to present the critical minimum in the grouping 
of dimethylamine, which, by the addition of two carbon atoms 
■r^^C'C 

on passing into the grouping of diethylamine, becomes too 

Urge to be effective. In pij^eridine the configuration must be sup- 
posed to be the same as in dimethylamine, hence its reactivity. This 
.suggestion, although based ou a purely mechanical conception, appear? 
to account for the remarkable inertness of the higher secondary 
amines towards a compound of such great reactivity as trinitroacetyl- 
aminophenol. At any rate, as a working hypothesis, it may be found 
useful as a stimulus to further experimental work. We have not 
been able to find any close analogy with other compounds contaioiDg 
mobile radicles, but little work has as yet been done in this direction 
from this particular point of view. The results of BischofTs espeii- 
ments on catenation between the esters of the a-bromo-fatty aciJh 
and the amines (Stewart's St^eochemistry^ pp. 364 el seq.) may perliivps 
be regarded as presenting a certain analogy to ours, since the mobile 
atom, Br, in this case is also protected by two neighbouiing 
radicles : 

CI(H and CH^ or GgH^) 

H'C'Br 

co-o-a^Hg 

It is noteworthy that the yield of catenation product 
considerably with .secondary amines, more especially when the ra 
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associated with the nitrogen atom and the jS-carbon atom are of a high 
order of complexity. With a-bromoisovalerio ester and secondary 
there is practically no reaction, excepting in the case of 


aminos 


pipei'idino. 

^ Wedekind’s experiments with picryl chloride, as we have already 
‘nted out,* are not strictly comparable with ours, as the extremely 
^gfitive chlorine atom appears to be capable of overcoming steric 
tociion in cases where the mobile nitro-group fails, as with methyl- 
aniline and benzylaniline. The velocity of the reaction between picryl 
clilorido and secondary amines seems a promising subject of investiga- 
tion from this point of view. The 2 : 3 : 4-trinitroanisole, recently 
described by Bianksma (Cliem. Weekblad^ 1009, 6, 85), contains a 
mobile nitro-group in position 3, but the interaction of this compound 
and secondary amines has not yet been studied. 


Experimental. 


No modification in the method of determining the yield of iminazole 
or in the process of forming the latter from the interacting materials 
has been found necessary. In the following description of the 
imiDazoles prepared in the course of the present investigation, the 
atoms composing the iminazole ring have been numbered in the same 
Older as before ; 


no 


NO^ N-R 

-''rX/w' 

r; I = c-cHj • 

NOo iV 


The Bromoaniline Series. 


This serie.s presented no special difficulties of manipulation, and the 
quantitative results wore obtained quite readily, and, we believe, with 
great accuracy. Only in the case of the ortho-compound was there any 
coDsider.able quantity of secondary product formed, but this was 
completely removed by two successive extractions with dilute sodium 
hydroxide solution in the way described in our previous paper {loc. ci7., 
p. 1669), 


'\\ s slated in oijr last paper {hx. ci(., p. 1666, footnote) that Wedekintl's 
^fiatorials nere healed in scaled tubes to liriug about catenation. Oa re-reading his 
paper find, however, that his experiments were carried out in the same way as 
camely, in alcoholic solution, under ordinary pressure, io a reflux apparatus, 
“i results, so far as concerns experimental conditions, are therefore comparable, 
time, Wedekind stopping the reaction at the end of one 
e does not state the quantity of solvent used. 
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DinitrohydroxyX-oiromofhenylrMthylhenziminazole. 

From the trinitro-compound and o-bromoaniline. After crystallisa- 
tion from alcohol and glacial acetic acid, the compound consists of pafe 
yeflow needles of m. p. 184° The crystals tend to retain acetic acid 
when this solvent is used, and must be well dried at 100“ for 
analysis ; 

0-2466 gave 29'8 c.c. N, (moist) at 10" and 749-5 mm. 11 = 14-27. 

OjiHgOsNjBr requires N = 14 25 per cent. 

Ztinitvofiydroxy-l-oi-hromoph^nyhnethylhenzimhiazote, 

Prepared as before from m-brouioanilino. The compound cr)'stal- 
lises from acetic acid or from alcohol as an ochreous, microcrystallioe 
powder ; m. p. -211° with decomposition : 

0-1870 gave 21-8 c.c. N, (moist) at 8-5° and 767-4 mm. N = 14-20. 

Ci^n^OgN^Br requires N - 14-25 per cent. 

This compound is practically insoluble in cold water, and ms 
recovered quantitatively from its alkaline solution on acidifying, so 
that no correction for solubility was required. 

J)inilTohydYoxy'\-'^-hroTHophsnylniethylhiTiziTnin(i.zoli. 

From the trinitro-compound and p-bromoaniline. The compound is 
but sparingly soluble in alcohol, mbro readily in acetic acid. From 
alcohol it separates in lustrous, ochreous scales ; m. p. (with 
decomposition) 248° : 

0-1272 gave 15-2 c.c. N.^ (moist) at 12° and 762 mm. N = 14-23, 
CjjHjOsNjBr requires N = 14-25 per cent. 

This iminasole is also practically insoluble in water. 


The Aminobenzoic Acid Series. 

The secondary products formed in the synthe.si.3 of the imiruizote 
of this series are, as already stated, difficult to separate from the 
iminazoles, and several melhoils of purification were be offi 

satisfactory quantitative re.sults could be obtained. As al ^ 
iminazoles crystallise well from alcohol and from acetic acid, atterap^^ 
were made to separate the pure iminazole by crystalhsatron from t es 
Solvents. The weight of the iminazole thus obtained showed, 
such a serious loss in all cases as comjjared with the total w«g 
crude product obtaine.1 after the alkaline treatment, that i 
evident that the loss was due. not to mere solubility in the P 
solvent, but to solubility of the iminazole in a solution of the se 
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oroduct in alcohol or acetic acid. The method of purification by 
Crystallisation was therefore abandoned for quantitative purposes, and 
the ordinary alkaline treatment adopted. As the yields thus obtained 
somewhat higher than theoretically admissible, experiments were 
made with the object of finding some salt sufficiently insoluble to be 
precipitated from an aqueous solution. The silver salts, prepared as 
described below, were found suitable for this purpose, and the corrected 
results tlius obtained are given together with those obtained by 
alkalioe purification only. We believe that both series of figures 
accurately express the relative yields of the three isomerides within 
the limits of error due to the method; as representations of the 
absolute yield, the results given by the silver salts are probably nearer 
the truth. 

Dinitrohydroxy-\-o-carhoxyphenylmethylbenziminazole. 

From the trinitro-compound and anthranilic acid ; crystallise.? from 
alcohol in two forms, ochreous scales and needles, both liaving the 
melting point 253"^ : 

0-1772 gave 0-327 CO_, and 0 0444 HgO. 0 = 50-23; H = 2-78. 

017S7 „ 23-5 c.c. Ng (“*oist) at 13”° and 7(55 mm. N = 15-64. 

CjjHkjOjN^ requires 0 = 50-34; H = 2-81; N = 15-67 per cent. 

The silver salt was prepared by adding a solution of silver nitrate 
to a solution of the ammonium salt of the iminazole from which excess 
of ammonia had been expelled by boiling. As there are two acidic 
hj-drogen atoms in this compound, it was in the first place necessary 
to ascertain whether the salt contained one or two atoms of silver, 
and also how far the insolubility of the salt rendered it suitable 
for quantitative purposes : 

1 gram iminazole gave 1-564 .silver salt; the formula for a di-silver 
salt requires a yield of 1 '597. 

The salt is precipitate*! as a bright red powder, which, wlien dry, 
deflagrates strongly on heating, and is therefore somewhat difficult 
to analyse : 

0'05 gave 4-15 c.c. (moist) at 15-5° and 765 mm. N = 9*76. 

0-2344 „ 0-0877 Ag- 37-42. 

*^i 5 Hs 07 N^Ag 2 requires N = 9-8I ; Ag = 37-70 per cent. 

The irainazoles of this series have all the properties of mixed 
phenols and carboxylic acids, and c.an bo converted into esters' by 
tho usual methods. 

hihyl Kslfr. Prepared by boiling the iminazole with absolute 
ol and a few drops of sulphuric acid for some hours in a retlux 
apparatus. Bright yellow needles from alcohol ; m. p. 216^ : 
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0’058 gave 7'1 c.c. (moist) at 15° and 770 mm. N = 14-53 
^17^1407^4 requires N = 14*54 per cent. 

DinilrohydroxyA-m-carhoxyph^ylmethylhenziminazole, 

From the trinitro-compound and m-aminobenzoic acid ; crystalHsgs 
from glacial acetic acid as an ochreoas, microcrystallicD powder 
or from alcohol, in which it is less solable, in flat, ochroous needle?' 
m. p. 273° : 

0*1140 gave 0*2127 CO,, and 0*030 H^O. 0 = 50 88 ; H=2-92. 

0'1059 „ 1 3*85 c.c. (moist) at 13° and 757*2 mm. N = 15 4 

requires 0-50*24; H = 2*81; N = 15*67 per cent. 

Silver Salt. — Prepared as above ; a bright red powder : 

0*371 iminazole gave 0*581 Ag salt. Oalcnlated for di-silver salt, 0 '592, 

01550 Ag salt ,, 0*0581 Ag = 37*5. Di-silver salt requires 
Ag = 37*79 per cent. 

Ethyl Eiitr . — Prepared as before; crystallises from alcohol in 
small, ochreous needles; m. p. 146°: 

0'1024 gave 12*8 c.c. (moist) at 12° and 745*8 mm. N » U-55. 

requires N = 14*54 per cent. 

D\n\trQhydroxyA''^-caT}>oxyi)henylmtlKylhenzimin(xzQh, 

From the trinitro-compound and p-aminobenzoic acid. Crystallises 
from glacial acetic acid in small, ochreous scales, or from alcohol, in 
which it is but sparingly soluble, as a pale, ochreous, microcrystalline 
powder. The compound chars and decomposes at 283 — 284*^: 

0*0814 gave 10*9 c.c. N, (moist) at 16° and 768*6 ram. iN = 15’7, 
Cj^HioO^N^ requires N = 15*07 per cent. 

Silver Salt. — Prepared as before; bright red powder; 

0*265 iminazole gave 0*403 silver salt. Cj-HgOyN^Ag,, requires a 
yield of 0*432 gram. 

0*1380 gave 0*0482 Ag= 37*60. The above formula requires 
Ag = 37*79 per cent. 

Ethyl Ester. — Prepared as before. Tt appears that this modification 
requires a longer time for esterification than ‘the isomerides, but this 
point requires further quantitative investigation. The ester dissolves 
with difficulty in alcohol, and crystallises in scales or needles of a pale 
ochreous colour. Both forms melt and decompose at 242° : 

0*058 gave 7*1 c.c. (moist) at 13° and 766*5 mm. N = 14*59. 
C.ylljjOyN^ requires = 14*54 per cent. 
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The Aminophenol Series. 


The methods of purification found most effective in this series have 
already been described. Owing to the circumstance that these 
iminazolcs separate more slowly from the acidified alcoholic solution 
after dilution with water on completion of the reaction, it was found 
necessary to modify the quantitative method described in our last 
paper {lot. cit, p. 1669) by adding a larger volume of hydrochloric acid 
(30 c.c, instead of 10 c.c. strong acid) and of water (400 c.o, instead 
of 200 c.c,). In other respects the process was unchanged, A point 
of special interest had to be considered in connexion with o amino- 
phenol. Supposing catenation to take place with this compound 
in the usual way, the product (I) might undergo further condensation 
iu two ways. 


OH 

HO; 

NO.j'^y-NH— . ' 
NH-CO-CH, 
(!■) 


/\ 


on 


OH 



(II.) 



— 0 

-NH - 


NH-CO-OHj 

(HI.) 


/\ 

\/ 


If ordinary iminazole formation occurred, the product would have 
the above formula (II). It has been shown, however, by Turpin 
(Trans., 1891, 59, 792) that the product obtained from picryl chloride 
and 0 .aminophenol on heating with alkali Io.se.s nitrous acid and 
undergoes conversion into an oxazino. It was thus possible that 
instead of obtaining the expected imin.azolc we might have obtained 
the substituted oxazine (III), or a mixture of both compound.s. A 
compound of mixed type, 


OH 

/'\_ 


0 

-H : 

=C-CH, 


\. 


IS also conceivable. As will be seen from the 
'oier, tliat the irainazole condensation is 
■npound of the nature of an oxazine is formed. 


results, it appears, 
predominant ; no 
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DinUroIiydroxy-Xo-hydroxyphenylmithylhenziminazole. 

From the trinitro-compoaod and o-aminophenol. The compoaoj 
was piu'ified by repeated crystallisation from dilute alcohol, with the 
addition of* animal charcoal, and consisted of flat, pale ochreoijs 
needles, readily soluble in alcohol, and melting at 243 244° ; 

0 0904 gave 0-1685 COj and 0 0267 H^O. C = 50-83 ; H = 3'27. 

0 0941 „ 0 1742 COj „ 0-0279 H^O. . C = 50-51 ; H = 3 29. 

0-0668 ,, 9-7 c.c. Nj (moist) at 16" andj762 mm. N = 16-97. 

C^HjijOgNj requires C = 50-87 ; H = 3-ll ; N = 17-0 percent. 

Didcetyl Derivalive.—As it had been previously observed that the 
iminazoles synthesised by means of the trinitro-compound readily 
acetylated on boiling -with acetic anhydride, the ortho-nitro-group 
in the circumstances' exertingj but little protective action, it 
became of interest to study the products of acetylation in the pre.sent 
series, the members of which contain two (hcteronucleal) hydroxyls. 
The product obtained by boiling the present iminazole with acetic 
anhydride for two hours, after crystallisation from alcohol with aninial 
charcoal, consi.sted of pale ochreou.s needles, m. p. 165". Anafysis 
indicated that both hydroxyls had Ijeen acetylated ; 

0-0608 gave 7-15 e.c. Nj (moist) at 9-5° and 745'3 mm. N = 13-48, 
requires N = 13-55 per cent. 

Sulphonic Acid.— In the course of experiments having for their 
object the anhydridisation of the crude iminazole by heating with 
sulphuric acid, it was found that sulphonation took place quite readily 
bo4h with this compound and its isomerides. The presence of 
hydroxyl in the fV-phenyl group facilitates the entry of the sulphonic 
and nitro-groups, etc., to a remarkable degree when compared with the 
inertness of the un.substituted iminazoles. 

In order to prepare the sulphonic acid, the iminazole is dissolved in 
concentrated sulphuric acid and lieated for an hour on the water hath. 
On pouring into water, the sulphonic acid is slowly deposited in 
a crystalline form, and can be purified by dissolving in dilute altahi 
filtering the solution, and precipitating by hydrochloric acid. T e 
compound is thus obtained as scaly crystals of an ochreous colour, 
decomposing above 300°. When heated in a dry tube, it decompores 
almost exploFively : 

0-1548 gave IG S c.c. K (moist) at 10" and 761 mm. N = 13-01. 

0-3674 „ 0-212-2 UaSO,. S = 7-91. vr^n.sf- 

The monosulphonic acid, 0 j,jTI,,O,;N.,’HS 03 , requiies 
S = 7‘8l per cent. 

The acid is not very soluble iu cold water (0'018 gram in 170 ) 
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as the eeeondary products associated with the iminazole are 
converted by the action of concentrated sulphuric acid into compounds 
which are readily removed from the crystalline sulphonic acid by 
washing the 'atter with cold water, advantage was taken of this 
property to determine the yield of iminazole from the weight of 
sulphonie acid found. .The numbers given in the previous part of this 
paper were obtained in this way after the alkaline treatment of the 
crude piroduct to ensure anhydridisation, and after adding the 
correction necessitated by the loss due to the solubility of the 
sulphonic acid in water. The constitution of this acid has not been 
determined, although it is certain that the anipho-group enters the 
J.hytiroxypbenyl group, and most prob.ibly in the para-position with 
respect to the hydroxyl. It should he po.s.sible to synthesise the same 
sulphonic acid from the trinitro-compound and 2-amino-l-phenol- 

4 - 5 ulphonio acid. The secondary products removed by sulphonation 
amount to 27'2 per cent, of the crude iminazole. 

Sitro-dsrivative . — Prepared by dissolving the iiuinazolo in cold 
liiming nitric add and p.ouring into water. After successive 
crystallisations from dilute alcohol and acetic acid, .a yellow, micro- 
crystalline powder which darkens and decomposes at 265 — 270’. The 
compound is but sparingly soluble in alcohol or acetic acid ; 

01060 gave 16'6 c.c. N.^ (moi.st) at 16’ and yb-O'S mm. N = IS’4. 

C^HjOgN- requires N = 18-67 per cent. 

The nitro-group is probably in tlie .V-hydroxyphenyl group in the 
para-position with respect to the nitrogen atom, and it should there- 
fore be possible to synthe.-^ise it from the trinitro-compound and 

5- mtro-2-ammophenol. 


Dinitrohidroxy-l-m-hydroxyphtintjlmetlujIbeniinndaioU 

From the trinitro-compouml and «i-iiminophcnol. After crystal- 
isatioii from alcohol with animal charcoal, the substance consists of 
xhreous scales, melting at 279’ with ptrevious darkening and partial 
iecomposition. The ermie product in this rase, as in the case of all 
the meta-substituted amines, is highly coloured, the .secondary product 
most probably consisting of an azo*cDm|K>uiul : 

0-1318 gave 0-2126 CO^ and 0-04 K.p. C - 50 a-S ; 11 = 3-37. 

0 069 „ 9-9 c.c. N, (moist) .at 15 ' and 764-4 ihm. N -- 16-9. 

requires C=. 50-87 ; 11-31 1 ; N -- 17 0 per cent, 
he yield of iiitinazale in thi.s case wa.s determined by lioatinir the 
picduct with concenti-.ated sulphurii- arid on tho water-bath and 
the water, rite sulphonic acid remains in the solution, and 

j y product separates out as a coloureil resin, which can be 



1046 MELDOLA AND HAY; SYNTHESES WITH PHENOL 

collected, dried, and weighed. The loss as determined by this methoil 
is 3 per cent. 

Diacetyl Derivative . — Prepared by boiling the iminazole tor out 
hour with acetic anhydride ; sparingly soluble in alcohol ; small, pal, 
orange needles, m. p. 209° : 

0-07 gave 7-9^ e.c. (moist) at 13° and 764 mm. N = IS'li, 
CjsHj^OsN, requires N = 13-55 per cent. 

A'ilro-derivative . — Prepared by dissolving the iminazole in cold 
fuming nitric acid and precipitation by water. After crystallisation 
from alcohol, ochreous scales ; ni. p. 260°, with .slight decomposition ; 
0-0756 gave 12-2 c.c. Nj at 16-5° and 764 7 mm. IN = 18-88. 
CjjHpOj'Ns requires N = 18-67 per cent. 


Dinilrohydroxy\-f-aminophenylmelhylhenvimh\azolf,. 

From the trinitro-compound and p-aminophenol. Purified by 
successive crystallisations from dilute alcohol apd acetic acid. From 
the latter it separates in pale ochreous, lustrous scale.s, m. p. 245'5’, 
with previous darkening : 

0-1075 gave 0 1998 CO.> and 0 0321 HjO. 0 = 50 7 ; H = 3-32. 

0-0892 „ 12-9 c.c. N,. (moist) at 18-5° and 771-3 mm. N = lfi-99. 

CnHiaO^N, requires 0 = 50-87 ; H = 3-ll ; N = 17-0 per cent. 

The yield of iminazole avas determined in this case by sulphonation 
in precisely the same way as with the meta-isomeride, the by-product 
thus removed amounting to 5-8 per cent, of the crude product. 

Diacetyl Derivative. — From the iminazole and acetic anhydride, as 
before. Pale ochreous needles from alcohol j m. p. 169-5"^; 

0-0656 gave 8 c.c. (moist) .at 13-5° and 737-5 mm. N = 13-94 
CjsHjjO^N, requires N = 13-55 per cent. 

Nitro^derivalive . — Prepared by dissolving the iminazole in cooled 
fuming nitric acid and pouring the solution into water. The com- 
pound separates from glacial acetic acid as a pale ochreous, micro- 
crystalline powder, m. p. 252-5° : 

0-0878 gave 13-7 c.c. (moist) at 13° .and 765 mm. N= 18-56. 

CjjHjOgNj requires N = 18-67 per cent. 

The compound is therefore a Biononitro-derivative, the nitro group 
being most probably in the ortlio-po.sition with respect to the hydroxyl 
of the rV-hydroxyphenyl group. The same compound would no doubt 
result from the interaction of the trinitro-compound and 2 nhro 
4-aminophenol. 


Of the other irninazole.s synthesised in the course of this 
quantitative determinations of yield, those derived from a 
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p have already been described (Trans., 1906, 89, 1942.) 

I'he raesidine compound is described below. 

J)imtrohydroxy-\-(\ ; 3 ; 5-)trimethylplusnylmeAyllmziminazole. 

Piom the trioitro-compound and me.sidine in tbe usual way. The 
crude product required two alkaline extractions in order to remove the 
by-prodiict.s. After successive crystallisations from dilute acetic acid 
and alcohol, the compound crystallised in small, ochreous scales, 
melting at 183“ : 

0-060G gave 8 c.c. Nj (moist) at IS" and 77t'5 mm, = 15-9. 

CjfHjjOjNj requires N = 15-77 per cent. 

Dmilrohydroxy-l-p-sulphophenylmethylUnziminmole. 

Id order to ascertain whether the presence of a siilphonic group in 
tbe amine nucleus interfered with the formation of the iminazole ring, 
tbe interaction of the trinitro-compouud and sulplianilic acid 
vas investigated. In this case water was found to be the most appro- 
priate solvent, the materials (I mol. of trinitro-compround to 2 mols, 
of sulphanilic acid) being boiled in aqueous solution as long as nitrogen 
was evolved. If the solution is not too dilute, the iminazole crystal- 
lises out on cooling iu yellow needles. Pni-ificitiori is best effected by 
dissolving the compound in dilute sodium hydroxide and precipitating 
by acid. This iminazolesulpbonlc acid dissolves iu alkaline solutions 
with a deep orange colour; if is practically insoluble in alcohol, 
ami has no definite malting point, but begins to decompose about 260“ ; 

0'0i72 gave 9-4 c.c, N., (moist) at 15-5“ and 744-5 mm. K = 13-93. 

0-1578 „ 0-096-2 BaSO^. S = 8-29. 

Cu^IioOs'Js 4 S requires X = 14-21 ; S = 8-14 per cent. 

The main secondary product in this case i.s probably pTienol- 
p-5iil[ihonic acid, re-sultiug from the decoinpositioii by hot water of the 
diazosulphanilic acid formed by the action of tbe eliminated nitro group 
on the free sulphanilic acid : 

HO-C,H(N(\,)3-XH-CO-CH3 + 2X1I,,-C,,ir,-.S(L11 = 

+ llO-C.ll^-rdO.H -l- + 21f.,0. 

I'j'Oilucts jrem >S(condarjf Amines. 

The re.idiness with which tho triuitro-conipouini reacts with dimethyl- 
is most remarkable in view of its inertness towards diethyl- 
ascertained whether nietUylethylamine 
as a ^ product, but tliis .amine will be investigated as soon 

suppy jjg obtained. The compound from dimetlivlamiue 
fiiivative of dimethyl-?n-aminopheiiol. 
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2 ; ^Diniiro-i-acetylamino-Z-dimethylaminOfhtnol, 
OH 

/\NO, 

N0,\/N(CH,), 

NH-CO-CH, 


The quantitative experiments witii dimethylamine were earned out 
as follows : 2 grams of the trinitro-eompound were dissolved in 
30 c,e. of alcohol, and an excess (6 molecular proportions) of dimetlijl, 
amine (33 per cent, solution in alcohol) added. The contents of tlin 
fla.sk were kept boiling on a water-bath in the usual way, and, after 
completion of the reaction, diluted with 200 c.c. of water. Nolbino 
separates at this stage, as the product, being phenolic, forms a soluble 
salt with the excess of dimethylamine. On adding 10 c.c. of con- 
centrated hydrochloric acid, tlie product separates as an orange, 
crystalline deposit, which, after being kept for some hours, is collected, 
washed with cold water, dried, aud weighed. The secondary product 
is n'o doubt dimethylnllrosoamine. The velocity of the reactiou is sucli 
that the yield is not sensibly different in one and two hours rospectivelj ; 
smaller time intervals have not yet been allowed, but as the product 
i.s pr.actically insoluble in cold water and very dilute alcohol, it may 
be possible to determine the rate of elimination of the nitro group 
with considerable accuracy : 

2 grams of trinitro-componnd gave, in two hours, 1'57 of dimetliyl- 
aminophenol derivative = 79-05 per rent, of theoretical yield. 

2 grams of Irinitro-compound gave, in two hour.?, 1'535 of dimetliyl- 
aminophenol derivative = 77-4 per cent, of theoretical yield, 

2 grams of trinitro-eompound gave, in ono hour, I'G of dimethyl- 
aminophenol derivative = 80-5 per cent, of theoretical yield. 

2 grams of trinitro-eompound gave, in one hour, 1-58 of dimethyl- 
aminophenol derivative •= 79-9 per cent, of theoretical yield. 

Mean of two-hour expts. = 78-23 ; of oue-houi- expts. = 80-2 ; mean 
of all experiments = 79-21. . . , 

It almost appears from these results as though the yield diminis e> 
if the product is kept boiling in an alcoholic solution of the amms 
It i.s not unlikely that slow decomposition may take place under t e^e 
conditions, since we have found that the compound 
more fundamental decomposition than simple hydrolysis whe 
with dilute alkali. This point will require further ^ 

however, before any definite conclusion can be arrived at, since 
difference in yield, which amounts to only about 2 per cent., may 
be attributable to experimental error. 
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The pure compouhd dissolves but slowly in boiling alcohol, and 
separates, also very slowly, in dense, orange, rhombohedral crystals, 
melting and decomposing at 215° : 

0 095S gave 0'1483 CO, and 0-0406 H^O. 0 = 42-21 ; 11 = 4-71. 
0-2132 „ 36-3 c.e. (moist) at 9-5“ and 756-9 mm. 11 = 19-78. 

CmU,jOA 0 = 42-22; H = 4-25 ; N= 19-82 percent. 

The compound is strongly phenolic, diasolviug in dilute aqueous 
alkali with an orange colour, and being precipitated as an ochreoua 
powder on acidification. The silver salt was obtained by adding silver 
uitrate to a hot solution of the ammonium salt and allowing to cool, 
when silky, orange needles separated out : 

0-1888 gave, on ignition, 0-0512 Ag = 27-17. 

GjjHnOjN^Ag requires Ag = 27-59 per cent. 

The hydroxyl group in this compound is so well protected by the 
adjacent nitro-group thdt no methylation takes place on heating with 
silver oxide and methyl iodide in alcoholic solution. Acetylation 
also takes place to a very slight degree only on boiling with acetic 
anhydride, or on keeping for some day.s in acetic anhydride solution 
ill presence of a little concentrated sulphuric acid. No definite acetyl 
derivative has been isolated from the crude product obtained by either 
of those methods. Attempts to hydrolyse the compound by acid and 
alkaline hydrolysing agents gave nothing definite ; the acetyl group 
does not appear to be removable without compilcte decomposition of 
the substance. 

The dimethylamino-group in this compound i.s protected between 
ortho-substituents, and is therefore in a most unfavourable position 
for uniting with alkyl iodides. Attempts to form aminoniuin iodide 
derivatives by the direct addition of methyl io-Jide led to negative 
tPsults under all conditions. The sub.stance does not combine with 
methyl iodide ivhen heated with an excess in a sealed tube at 100“ in 
presence of a little magnesia. -At a higher temperature (110—120°) 
methyl iodide causes complete decomposition, with the elimination of 
the dimethylamino group. Experiments with dimethyl sulphate h.avo 
so fir also lod to negative results, but this iwrt of the work will bo 
cimtinued. 


2 : ^'Gmitro-i-acelylamino-Z-piperid^lpheholj 
OH 

/\NO, 


NO,\/NCjr,„ 

NU-CU-Ull,. 

I'hfi ' ^ 

compound was carried out as with the di- 
mme compound, piperidine being substituted for the latter base. 
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Two grams of trinitro-compound gavel ‘655 gram's of purified piperifjyj 
compound after correction by alkaline treatment, and after adding tLe 
loss due to solubility (O'Ol gram per litre). This yield conospondg 
with 73 per cent, of that theoretically obtainable. 

The substance crystallises from alcohol in large, golden ficaleg 
m. p. 20 r : ' ' 

0 096 gave 14'1 c.c. (moist) at 16° and 768'6 mm, N = 17-32 
requires N = 17'29 per cent. 

Attempts to remove the acetyl group by acid or alkaline hydiolysin^ 
agents showed that some more fundamental decomposition than simple 
hydrolysis occurs, and no definite products have as yet been isolated 
Experiments on the formation of ammonium derivatives from tlii^ 
compound are in progress. 

The expenses of this research have been partly covered by a con- 
tribution from the Government Grant Fund of the Royal Society 
We desire to express our indebtedness to this Fund and also to Mr. 
Harold E. Kuntzen, who has given us material assistance dnriugthe 
course of the work. 

Finsblry Techsical Colleor. 


CXVnr. — The Preparatioii of Dmdplddes. Paii T. 
Diethyl Esters of a-DithioLUhutyric, a-Dithiodl\^'.^- 
ImtyriCy and a-Dtthiodnmixderic Acids, 

By Thom.^s Slateii Putce and Docglas Fr.axk Twiss. 

It was shown in a former paper (Trans., 1908, 93, 1C45) that the 
esters of dithiodiglycolUc and dithiodilactylic acids could be readily 
prepared by the electrolytic reduction of the mixture obtained fi'om 
the interaction between sodium lliiosulpliale and the esters 01 
halogen substituted acetic and propionic acids. This method 01 
preparation has been extended to the esters derived from ethyl 
a-bromobutyrate, ethyl a-bromo/sobutyrate, and ethyl o-bromo??'^- 
valerate. The qsters so obtained are all liquids which are heavier 
than water, and distil without decomposition under diminished 
pressure. Diethyl a ditliiodibutyrate and dicj:hyl g ditModii-'j- 
valerate possess the peculiar and nob very disagreeable odour 
referred to in the previous communication as being characteristic 
of these dithio-esters, whereas diethyl o-dithiodii 5 obutyrate has au 
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unpleasant, sickly odour. If, however, a trace of any of these 
esters, including those of dithiodiglycollic and dithiodilactylic acids, 
comes in contact with the benches of the laboratory, or the hand.s 
or clothing, decompositihn takes place after a time, evidently with 
the formation of mercaptan compounds, since most disagreeable 
odours are produced, which are very difficult to dissipate. During 
the electrolytic reduction, somh of the.se mercaptan esters are 

f parently formed at the same time as the dithio-compounds, since 
e same disagreeable odours are noticed. In spite of all pre- 
cautions we were able to take, these odours gradually permeated 
the laboratory, and, in some one or two cases, the whole building, 
so that we have discontinued further work with these compounds 
lor the present. 

The preparation of the corresponding acids from the esters has 
only been completely successful in the case of a-dithiodifsohutyric 
acid, which is a solid molting at 197—198'^. a Ditluodibutyric and 
o-dithiodiisovaleric acids could not be obtained in the pure state,* 
since they apparently form syrupy liquids at the ordinary tem- 
perature. Professor Biilmann, of Copenhagen, informs us that he 
has also prepared a-dithiodibutyric acid by oxidation of a-thiol- 
butyric add {Annahn, 1905, 339 , 351) with iodine, and its 
properties agree with those of the product obtained by us. 

The melting points of the dithio-acids of this scries, and, for the 
sake of comparison, those of the corresponding mercaptan acids 
and of the bromo-substitnted fatty acids from which they .are 
derived, are given in the following tabic : 


Acid. M. i>. ' 

nit})ioiliglvi'i)llic 107— IDS’ 

a-Diiliio'dilactylic 142“ 

(S-Dirhbtlilactylic If.'* 

adJithiodibutyric liquid 

a-DiTliiodusobiHyric ... 107—198 

vDithiodibuiync 10.8—109* 

a-DithiodiiiovaWnc liquid (1) 


Acid. yt. p. 

Tlnf.,;'lycol[ic liquid 

Tliiala.-tylic lU C' 

'riiiohvdiaciylic 

a-T.*iudbutync liquid 

a- rhioli'.-ifd.m'yric 47-0’ 


A*ud. M. p. 

llroiiioacetic ;V.' -.M' 

a-Ilroiiioprojiionic 

fl-l>i(mM)i'r;q;iotiic 02 Ti 

R-Broinobutyric U.jiiid 

a-l5roinoiyidmtyiio 480 ' 

> nroriiofiiityric .pj 

aBitniiofifivaleric -110 


Oiihriol, ISOO. 23- 2100. 


of c.dhhiodibutyric 
nodivsobutync acids is remarkable, but .‘^'corresponds 


'I'lJi't disatTeeai]'^^ *^1*'*'*''*'^ these adds Iroiii tlie ostors, the odtiurs mot with 
^‘ouscqm-utly not pursiiod tU- matter furllior. 

7 . 



1052 


PRICE ANF) TWIS8 : 


•with the difference in the melting points of the mercaptan aci[ 
from ■which they are derived, and also with the difference in 
melting points of a-bromobutyric and a-bromoisobutyric acids, j 
fact, if the 'three series of acids are compared, it will be seen tia 
the melting points, with the exception of that of bromoacetic acic 
run ^parallel. a-Ditbiodusovaleric acid cannot be included in tlii 
comparison, since the purity of the product obtained (see later 
was very doubtful. If tbe normal compounds in each series ai 
compared, it will be noticed that substitution in tbe a-position 
respect to the carboxyl group gives a compound of lower meltinj 
point than when the substitution lakes place in the or y-positioD 
this is also true when tbe /S-substituted derivative is compared ^itl 
tbe y-substitutpd derivative. 

Experimental. 

Diethyl a-Dithiodibulyrate, S2(CHEt*C02*C2H5)2> — A mixture ol 
15 grams of ethyl a-bromobutyrate and 23 grams of sodium tliio 
sulphate with 50 c.c. of water and 50 c.c. of alcohol (90 per ceut) 
was heated over a small flame under a reflux condenser for four 
hours. The reaction takes place very slowly (compare Slater and 
Twiss, Trans., 1909, 95, 9S), and even after prolonged heating tlier? 
is A slight odour of unchanged ester. After cooling the cleat 
solution so obtained, 75 c.c. of water were added (the addition oi 
water caused the solution to become cloudy) together with 8 grais 
(theoretical quantity = 7'69 grams) of potassium hydrogen carbonate, 
•and tbe resulting mixture was electrolysed in the cathode compart’ 
menfc of a divided cell, as described in the former paper (Trans, 
1908, 93, 1648). 0'25 Ampere was passed for about eight and 
a-balf hours (theoretical current ^2'06 ampere-hours), 3 grams oi 
potassium hydrogen carbonate being added after about three hout?. 
During the electrolysis there was no unpleasant odour unless con- 
siderably more than the theoretical current was passed. 

The ester, which separated as a heavy oil, was extracted r.iili 
ether, and the ethereal solution well washed with water and dried 
After evaporating off the ether, the remaining liquid was distilifd 
under a pressure of 22 mm.; the main fraction, which fonoed 
the bulk 'of the distillate, passed over at 187°. The average yield oi 
crude ester obtained in each experiment was 63 per cent. 

Diethyl a-dithiodihutyraie is a colourless, fairly mobile ; 
^ eavier than water, with the peculiar and characteristic odour cl 
thtoge compounds : 

^■^'2133 gave 0-3388 BaS 04 . S-2T81. 

X requires S=:21'79 per cent. 

a-nua-.;„dibutijric Acid, S.(CHEt-C 0 . 2 H) 2 .— In order to prep“" 
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liis acid, some of tlie ester was heated with excess of aqueous 
lydrochloric acid for nine hours. The oil did not disappear, but 
1 change had evidently taken place, since a yellow, viscous layer 
vas farmed in the place of the mobile ester. The hydrolysed 
jroducb was extracted with ether, and the ethereal solution well 
hakcn up with a slight excess of dilute aqueous potassium 
lydroxide in order to separate 'the acid from any unchanged ester 
[he alkali solution was then acidified with hydrochloric acid, and 
Ihe a-dithiodibutyric acid extracted with ether. After drying and 
ivaporating the ethereal solution, a yellow, viscous mass was 
)btained, possessing a faintly disagreeable odour. It was" only 
iparingly soluble in water; the solution gave no coloration with 
:erric chloride, showing that no mercaptan acid was present, but 
t gave a precipitate with lead acetate, which was soluble in acetic 
icid. Reduction with zinc dust and acetic acid furnished the 
iiercaptan acid (a-thiolbutyric acid), which gave a violet 
loloratioii with ferric chloride and decolorised iodine. The acid did 
lot crystallise, even in a freezing mixture of ice and calcium 
:hloride. After drying in a vacuum desiccator for some days, the 
iqiiivalcnt was found to be 129 instead of 119, so that the substance 
5vidently contained water or other impurity. 

In a letter received from Professor Biilmann, he informs us that 
le has also obtained, by the oxidation of a-tliio!butyric acid with 
odine, a viscous, yellow mass responding to the above tests, which 
le considers to be o-dithiodibutyric acid. 


Attempts to prepare the acid by saponification of the ester with 
iqueous-alcoholic potash or baryta, either cold or hot, met with no 
raccess, since in each case decomposition took place (compare 
fraiis., 1908, 93, 1647) with the formatiou'of a complex mixture 

possessing a most disagreeable 


/Af/M a-duhiodi-^obutyraie, S,(CMe-,-CO,,-C,H,).„ was prepared 
rom ethyl a-broniofsobutyrate. The reaction mi-xt^re consisted of 
p grams of ethyl a-brommaobutyrate, 27 grams of sodium thio- 
pphate, 80 cv. of alcohol, and 30 c.c. of water, and was heated 

pv-fl '’““i “'”“8 ‘’I®"' velocity of 

artn'”’* electrolysis 8 grams of potassium hy'drogen 

theoM- current passed for 2'75 ampere-hours 

nd ahiln ampere-hours), using O o ampere for two 

bout 3 ampere for the remainder of the time; 

be hydrogen carbonate were added when 

volved wL During the electrolysis, the odours 

beavvnil- ®'‘8‘'®‘=^hle m the extreme. The ester separated as 
7 , It was treated in the way already described, and finally 

3 z 2 
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distilled under diminished pressure. The first fraction, which 
passed over below 75®, evidently contained some mercaptan ester- 
the odour was unbearable, and permeated the building for some 
time. The average yield of crude ester was 30 per cent. 

Diethyl a-dithiodiy&ohulyrate is a colourless, mobile liquitj 
heavier than water, and possessing a disagreeable, sickly odour. 
It distils at 165-7-166^/10 mm.: 

0T901 gaveO'3019 BaSO^. 8=^21-81. 

. Cj 2 H 2 oO^S 2 requires 8 = 21-79 per cent. 

Loyen (.7. pr. Chem., 1886, [ii], 33, 110) claims to have prepared 
this ester by shaking the ethereal solution of ethyl thioUsobutyrate 
with an aqueous solution of copper sulphate. He describes it as 
an oil with a most disagreeable odour; only a very small quantity 
was obtained, however, and it was neither purified nor analysed. 

a-Dithiodiisobutyric acid, S 2 (CMe 2 *C 02 H) 2 , was prepared from the 
ester by saponification with alcoholic potash. After expelling the 
alcohol on the water-bath, the residue was dissolved in water, and 
the acid precipitated by the addition of hydrochloric acid. Some 
slight decomposition of the ester by the alcoholic potash occuned, 
and the crude acid had a somewhat unpleasant odour. On re- 
crystaUisatiou from water, however, in which it is only very 
sparingly soluble, it was obtained in colourless plates, which were 
inodorous, and melted at 197 — 198®. 

The acid was also obtained by hydrolysis of the ester witb 
aqueous hydrochloric acid, but the rate of hydrolysis was extremely 
slow. 

This acid has also been pre'pared by Loven (J. y/r. Chem., 18S6, 
[ii], 33, 110) and Biilmann (dnna^ew, 1906, 348, 131), but neitlicr 
of them givelhe melting point. At our request, Professor Biilmann 
has determined the melting point of his specimen, and finds it to 
be 196 — 197®, which agrees w'ith our result: 

0-1981 required 12-13 c.c. of 0-1366 N j\ NaOH for compIetE 
neutralisation. Equivalent =-^ 119-6. 

C 3 lIj 40 ^S 2 requires equivalent^ 119-1. 

Diethyl a.-dit hiodihovalerate, S2[CH(CHMe2)*C02*C2H5]2i 
prepared from ethyl a-bromo/sovalerate, the method of procedure 
being similar to that for the other esters. The quantities c 
reagents taken were 12 grams of ethyl a-bromoisovalerate, 25 
\of sodium thiosulphate, 90 c.c, of water, and 90 c.c. of alco 
Wbe reaction with the thiosulphate took place very slowly, an 
^en after boiling for nine hours some unchanged ester ^ 
out) on cooling. The clear solution was poured off from 
unchanged ester and electrolysed in the usflal way, a : 
addition of 7 5 grams of potassium hydrogen carbonate. | 
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current was passed for about two and a-quarter ampete-houra 
(tlieoretical current=l'64 ampere-hours), using 0'25 ampere. 
Potaasium hydrogen carbonate, about 3 grams, was added during 
the electrolysis. After the reduction had been proceeding for some 
time, the odours became very disagreeable. The ester separated 
as an oil, but it was found best to allow the catholyte to remain 
overnight before it was extracted with ether and treated similarly 
to the other esters. The yield of crude ester was about 45 per 
cent, but it still contained some unchanged ethyl o-bromoiso- 
valerate, since on distillation under diminished pressure the first 
portion of the distillate, which passed over below 100°, had a 
strong odour of that compound. 

diethyl a-dithiodiisovahrate distils at 173°/ 12 mm. It is a 
colohriess liquid, and possesses only a very faint odour : 

0 2059 gave 0'3009 BaSO^. ■ S = 20'07. 

C14H05O4S2 requires 8 = 19-89 per cent. 

i-Bilhiodihovaleric acid, S2[CH(CHMe2)'CO.,II].,, could not be 
prepared from the ester by saponification with alcoholic potash or 
baryta, owing to the decomposition which took place. The impure 
product prepared in this way had the most disagreeable odour we 
have experienced. Nor were we successful in olitaining a pure 
product by hydrolysis with hydrochloric or sulphuric acid. 2'6 
Grams of the ester were treated in the same way as described for the 
preparation of a-dithioSibutyric acid, the heating with hydrochloric 
acid extending over twelve hours. Only O'l gram of acid was 
obtained, the greater part of the ester remaining uuattacked. The 
acid formed a viscous mass, and did not solidify in a freezing 
mixture. It evidently contained some mercaptan acid, since the 
odour was disagreeable, and it gave a violet coloration with ferric 
chloride, and decolorised iodine to some e.xtent. With lead acetate, 
it gave a white precipitate, as also with silver nitrate, the latter 
precipitate turning black on warming, especially in ammoniacal 
solution, owing to the formation of silver sulphide. 


Me have to acknowledge our indebtedness to the Committee of 
t e Research Fund for a gr-ant whirli partly covered the expense of 
the foregoing investigation. 


Chemical Depahtment, 

ilnxiciPAL Technical School, 
Bikminghaii. 
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CXIX . — The Chlorination oj Acetanilide. 

By AyiLLiAM Jacob Jones and Kennedy Joseph Previtk Orton 

The original observations on the chlorination (and brominationl 
of acetanilide (Mills, Proc, Roy. Soc.,- 1860, 10 , 589; AunaJen 
1875, 176 , 352) apparently demonstrated that the para-derivative 
was the only moiiochloroacetanilide produced. Moreover, more 
recently Castoro (Gazzeffa, 1898, 28 , [ii], 313), using a solution 
of chlorine in potassium hydroxide as chlorinating agent, recognised 
only p-cliloroacetanilide. On the other hand, in the electrolytic 
reduction of nitrobenzene in the presence of hydrochloric acid 
Lob {Der., 189G, 29 , 1895) obtained a mixture of o- and ;>'cbloro- 
anilines; he did not make an exact estimate of the proportion of 
each, but the former was obviously present in large proportion. In 
the action of acetylchloroamino-2 : 4*dichlorobenzene (Chatta^'aY 
and Orton, Trans., 1901, 79 , 461) on aniline under certain con- 
ditions, the aniline was converted into a mixture of o- and p-cliloro- 
anilines in approximately equal proportions. Finally, the samft 
authors (Trans., 1901, 79 , 469) recognised a small quantity of 
o-cUloroacetanilide (5 to 8 per cent.) in the chlorination of acet- 
anilide by bleaching powder in glacial acetic acid. In this case, 
the <?-chloroacetAnilide was isolated, not from the acetic acid mother 
liquor, but from the alcohol used to recrystallise the original solid 
product of the reaction. 

As our attention had been repeatedly directed to the small yield 
(at most 40 per cent.) of pure recrystallised p-chloroacetanilide, a 
series of experiments has been carried out with the object of tracing 
the fate of the remainder of the acetanilide. As a result it has 
been found that in the chlorination of acetanilide by bleachine 
powder in acetic acid solution some 40 to 46 per cent, of the 
compound is converted into o-chloroacetanilide, which, owing to its 
high solubility, chiefly remains in the dilute acetic acid mother 
liquors. 

Chlorination by chlorine in glacial acetic acid (at 15°) kfids, 
however, to a different proportion of the two chloro derivatires. 
The o-chloroacetanilide now represents about 30 per cent, of the 
acetanilide. To what cause this difference can be attributed, 
are not at present able to decide. It is not due to the solvent 
since the transformation of acetylchloroaminobenzene in gl^cia 
acetic acid solution yields o- and p-chloroacet^iilides in the same 
proportion as the chlorination of acetanilide by bleaching 

Dilution of the acetic acid used as solvent do^ not affect 
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nroportion of the acetanilides. When, however, the concentration 
of the acetic acid in the solvent falls to 2 per cent., 10 per cent, of 
the product consists of acetylchloroaminobcnzene. On reducing the 
concentration of the acetic acid to 0-25 per cent., the yield of 
chloroamine rises to 64 per cent.; and if a large proportion of 
sodinni acetate (20 grains per 100 c.c.) is present, the yield is 
further increased to 76 per cent. 

This sensitiveness to the concentration of the acetic acid probably 
accounts for the divergent results of different observers in the 
repetition of Bender’s {Ber., 1886, 19, 2272) original method of 
preparing acetylchloroaminobenzene by adding a dilute solution 
of bleaching powder to a suspension (or solution) of acetanilide in 
dilute acetic acid. 

Experimental. 

CJdorination of Acetanilide hy Bleaching Powder Solution in 
Acetic Acid Solution. 

A description of one of the experimenfs will illustrate the method 
finally adopted, after several trials, which has proved most effective 
in separating the product.s of the reaction. 

One gram-molecular proportion of chlorine (497 c.c. of a 
l'486.V-solution of bleaching powder) was slowly run into a solution 
of 50 grams of acetanilide in 500 c.c. of glacial acetic acid. This 
operation occupied one hour, the mixture being kept at 8‘5® and 
well stirred by a turbine. After twenty-four hours, the solid 
product was collected and dried. It weighed 32 9 grams, and con- 
sisted of p-cliloroacetanilide mixed with 10 t-o 12 per cent, of the 
c-chioro-derivative. This proportion is estimated from the melting- 
point curve of mixtures of the two cbloroanilides (see below). 

The mother, liquor from this first separation contains only a* small 
quantity of the 33-chloro-compound, together with the major pro- 
portion of the ortho-compound. Further dilution and prolonged 
keeping is followed by a partial separation of the para-derivative, 
mixed with still larger proportions (20 to 25 per cent.) of the 
ortho-compound. Since this second separation represented at most 
8 per cent, of the acetanilide chlorinated, dilution of the mother 
liquor was not resorted lo. Although the whole of the o-chloro- 
acetaiiilide could be extracted from the mother liquor by chloro- 
form, the following method of treatment was found to give the 
best results. 

Hydrochloric acid was added to the mother liquor until the 
solution contained 10 per cent, of the acid, and the mixture was 
boiled for some hours. After rendering alkaline, the anilines were 
Istilled in a current of steam. The liquid base thus obtained 
insisted mainly of a-chloroaniline mixed with a small proportion 
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of p-chloroaniline and a still smaller proportion of 2 ; 4-dicliloro. 
aniline. Their separation was achieved by distillation of their 
solution in sulphuric acid in a current of steam, a method first 
used by Beilstein and Kurbatoff (Annalen, 1875, 176, 27). 

The mixture of anilines extracted from the distillate by means of 
ether was dissolved in sulphuric acid, and the concentration of 
the acid adjusted to 3 per cent. This solution was now distilled 
in a current of steam, care being taken by aiipropriate heating of 
the distilling flask that the concentration of the sulphuric acid 
did not change by dilution or concentration. From this con. 
centration of acid, the o-chloro- and the’ 2 : 4-dichloro-anilines 
rapidly distil, whilst the p-chloroaniline remains as sulphate, and 
can be distilled separately after rendering the liquid alkaline. 

The o-chloro- and dichloro-anilines, which were extracted by 
■ether from the distillate, were separated as follows : The mixture 
of •anilines was dissolved in the least possible quantity of 3 to 5 
per cent, sulphuric acid, the solution cooled to 0°, and the acid 
neutralised by titration with 10 per cent, sodium hydroxide. Tlie 
dichloroaniline, which is the less basic as well as the less soluhle 
(100 c.c. of water dissolve 0'07 gram at 11'9°), crystallises first, 
leaving the o-chloro-derivative dissolved in the faintly acid liquor, 
A little experience enables one to make a very sharp separation in 
this way. After rendering the solution alkaline, the o-chloroanilinc 
was extracted with ether, and weighed as acetyl derivative, the 
melting point of which was 85° instead of 87°. 

The results of such a quantitative estimation of the products of 
chlorination of acetanilide are given in the following table; 

Ac'etanilulc chlovirmtiftl 50 0 grams. , 

,, recovered as ;>-chloroacetauiH(.lo 25‘4* ,, 

,, o-(ihloroacetaiiilidc 22’0 

„ ,, dichloroauilme 0'6 ,, 

Loss 2-0 ,, 

Proportion of Chloroacetanilidcs foTTued on Transformation of 
A cetylchloroaminohemene. 

The chloroaiuine was dissolved in glacial acetic acid (10 per cent, 
solution), and one drop of concentrated hydrochloric acid added. 
The separation of the two chloroacetanilides was carried out as 
already described : 

Acetylchloroammobenzenp. u.sed 9'^ gram.s 

^-Chloroaeetaiiiliile formed 4'92 ,, 1 _ 9-34 trains. 

o-C)iIoroacctauili‘ie ,, 4 '4 2 ,r J 
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Chlorination of Acetanilide by Chlorine. 

When the chlorination was carried out in glacial acetic acid in 
the absence of sodium acetate, much dichloroacetanilide was formed, 
and hence some acetanilide remained unchlorinated. The hydro- 
chloric acid combines with the acetanilide and shields it from 
attack. Chlorination in chloroform led to a similar result. 

In the presence of one molecular proportion of sodium acetate, 
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a trace only of dichloroacetanilide was formed. The separation of 
tbe products was carried out as describwl above. 


Acetanilide chlorinated, 10 grams. E.xpt J. Expt. II. 

AcEtaiiilide recovered as clil(>ro.acot;ini1ide 6'67 6'64 

>) ,, o-chloroacetanilide 3-01 2-80 

>» i] dichioroaniliiie 0 03 0"27 

Loss 0 29 0-29 


idling-point Curves of Mixtiires of o- and T^-Chloroacetanilides. 

^ The melting-point curves, -which are shown in the figure on a 
port’ otit the fact that mixtures containing small pro- 

mns 0 the o-derivative have two melting points. Rapid cooling 
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of a given molten mixture produces a solid, tEe melting point of 
■which lies on the upper curve, and slow cooling that ■which lies oj 
the lo^wer curve. It is easy to tell by inspection of the solid on 
which curve the* melting point will lie; the crystals of p-chloio, 
acetanilide of higher melting point are elongated plates, whilst 
those of the lower are long, fine needles. The presence of anilides 
other than o-chloroacctanilide produces a similar phenomenon, ft 
would appear, therefore, that p-chloroacctanilide is diinorphom, 
the melting point of one form being 179*^, and that of the other, 
as estimated from the curve, about 169°. We have not been able 
to isolate the anilide of lower melting point in the pure state, 
hut in the presence of 0‘4 per cent, of o-chloroacetanilide we have 
obtained the two forms melting respectively at 178° and 168—169“, 
The very diSereut melting points of the jrchloro-derivativc given in 
the literature arc probably accounted for by this peculiarity. As 
tfie proportion of o-chloroacetaiiilide increases above 50 per cent., 
the upper curve becomes impossible or very difficult to realise. 

Universitt College or North Wales, 

Bascoe. 


CXX . — Acids as Acederators in Acetylation. Part II 

By Alice Emily Smith and Kennedy Joseph FrevitiS Ortos. 

In our first paper (Trans., 1908, 98, 1242), it was shown that 
anilines of a non-basic character, for example, anilines with tm 
negative ortho-substituents, reacted with acetic anhydride with s 
far greater speed in the presence of mineral acids. Thus 
acetylation could be quickly effected at the ordinary temperature 
even with diluted acetic anhydride. Moreover, it was found that 
the acetylation of phenols was greatly hastened by many acids 
and not only by sulphuric acid ; in fact, perchloric acid s owe 
itself superior to a “ dehydrating ” material such as sulphuric 
acid, whilst phosphoric oxide (and phosphoric acid) are mcom 
parably inferior to either acid. , 

In order to follow quantitatively the effect of the nature a 
concentration of acids on the speed of acetylation y ace 
anhydride, we have been obliged to coniine ourselves, owing 
experimental difficulties, to the acetylation of s-tnbromophe 
the use of sulphuric, perchloric, and orthophosphoric ^ 

The results demonstrate that the speed of ace y 
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roxlmately proportional to the concentration- of the acid. This 
'elation is particularly well shown in the case ' of sulphuric acid, 
is 1®^® marked in the case of perchloric acid. For gram- 
nolecnlar proportions, the rates of acetylation with these two acids 
at least when the concentration of the acid is small, in the 
ratio orthophosphoric acid (or phosphoric oxide), 

acetylation was just perceptible under the same conditions of 
temperature and concentration after twenty -four hours, whilst in 
the presence of perchloric acid it was complete in 100 minutes. 
Id the absence of any acid, no acetylation is detectable in six 
weeks. 

It was suggested in a previous paper that the acetylation depends 
on the formation of a mixed anhydride of acetic acid and the 
mineral acid, for example, Cll^'CO'O'ClOg, a hypothesis which 'was 
supported by Franchimoiit, Skraup, and Thiele, and more recently 
hyStillich {Ber,, 1905, 39 , 12dl), as accounting for the part played 
hv sulphuric acid. An example of these mixed anhydrides has 
been obtained by Francis and Butler {Brr., 1906, 39 , 3798, 3804), 
who isolated benzoyl nitrate, CcHj,*C 0 * 0 ‘N 02 , and showed that it 
gave with anilines a .benzoyl derivative. Pictet and Khotinsky 
{Oomfi. md., 1907, 144 , 210) have prepared acetyl nitrate, the 
behaviour of which with anilines is quite similar. Since under 
the conditions of our experiments the phenol is attacked by nitric 
acid, a comparison of this acid as an accelerator with perchloric 
and phosphoric acids was impossible.* 

0«r results are in agreement with such a hypothesis. The speed 
of acetylation would be proportional to the concentration of this 
complex, which in its turn would be approximately proportional 
to the concentration of the acid, at least when the concentration 


* Iiifurliar (Trans., 1002, 81 . 806 ; 1908, 93 . 727 : Bcr.y 1907, 40 , 370) 
we liavc shown that a mixture of acetic auhvilridc' and nitric acid diluted with 
awtic udd jniikes aii excellent nitrating mixture for anilines, converting them into 
iiitToaiuines, Ar'y’ii*NO.„ llie acetyl derivative tuilv a|HM;ariiig as a by-product, 
although the proportion becomes greater with unsuI 1 ^tit^ted anilines. We have 
.suggested (Trans,, 1908, 93 , 1242) that the acetyl nitrate reacts with the aniline 
mainly as follows ; 

CIVCO-0-NO..-KAr*NU.,-Ar’Xll-NO,n-C]VCO.,H, 
whilst other acids yield mainly the acetyl derivative. In the light of the results oi 
the authors cited above, it is obvious that acetyl nitrate, at lea.st under certain 
conditions, yields only an acetyl derivative, l^os-siblv the agent in nitration is a 
pred.'ctissnr of the mixed anhydride, namely, an additive comi>ound containing 
quadrivalent oxygen ; 

Clla'CO. .11 

\o( . 

CHj-CO-' ^XO. 

auy case, wc fmd that the formation of uitroaniine is a far more rapid process 
tlua acetylation. 
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of the anhydride -was very large relative to that of the acid 
Further, inasmuch* as the amount of this complex produced at a 
given concentration, and its reactivity with the phenol, would 
depend on the nature of the acid, the speed of acetylation would 
vary with the acid used. In the case of phosphoric acid, both 
factors may play a part in rendering it so inefficient. 

The possibility of the agent being an additive complex of the 
acetic anhydride and the acid, in which the oxygen had become 
quadrivalent, that is, the compound which might be supposed to 
precede the acetyl perchlorate, etc., is, on the other hand, rendered 
more remote, as in that case no great difference would be expected 
between the various acids. 

Solvents . — The effect of solvents other than acetic acid has also 
been investigated. In chloroform, benzene, or acetone, s-tribromo- 
phenol is nob acetylated at the ordinary temperature. In the 
presence of sulphuric acid, acetylation is complete in chloroform 
solution in twenty minutes (concentration, temperature, and ratio 
of acetic anhydride to phenol were the same as were used through- 
out these experiments: see Experimental Part; ratio of sulphuric 
acid to phenol = 0'5: 1 gram-mol.). Although a reaction took 
place in benzene and acetone solution, it was very much slower, 
sufficient acetate for a melting-point determination being formed 
only after sixty minutes. 

Acetylation of Phenoh . — As a practical method of acetylating 
phenofa, from which acetyl derivatives are difficult to obtain, our 
experiments show that acids are far superior to sodium acetate as 
catalysts. A comparison of acids with pyridine, which was recom- 
mended by Verley and Bbising {Ber., 1901, 34 , 3354) as a catalyst 
in acetylation by means of acetic anhydride, has been made. 

In acetic acid solution, pyridine was found to be nearly as 
effective as perchloric acid, and therefore considerably superior to 
sulphuric acid. When the pyridine and the phenol were ia 
molecular proportions (the other conditions of concentration aud 
temperature being identical with those which w^e’ have used 
throughout), only 10 per cent, of the phenol remained after thirty 
minutes. In chloroform solution, the reaction is more rapid, no 
phenol remaining after fifteen minutes. If pyridine is used as 
solvent, as in the usual method of acylation by acyl chlorides, t e 
reaction is obviously still more speedy. 

• Experimental. 

The measurements of the velocity of acetylation of s-tribromo 
phenol by acetic anhydride in acetic acid solution in the 
of mineral acids were beset with many difficulties. In t ® 
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lace it impossible. to avoid an initial rise ef temperature on 
mixing, owing mainly to the reaction of the acetic anhydride with 
the water unavoidably present either in the acetic acid or in the 
mineral acid. We find that acids very greatly quicken this inter- 
action of acetic anhydride and water. This source of error could 
be however, reduced to a minimum by mixing in a certain order. 

The phenyl acetate produced in a given time and the unchanged 
phenol were directly weighed, the weights being corrected for the 
soluhility of each in the media from which they had separated. 
This correction was determined by estimations of the solubility, and 
by carrying out separations of mixtures of known quantities of the 
phenol and the acetate. 

The perchloric and phosphoric acids were used in the form of 
50 per cent, aqueous solutions, and the sulphuric as the ordinary 

concentrated acid. 

The following procedure was adopted after many trials as giving , 
the most consistent results: 

Two grams (1/16'5 gram-molccule) of $-tribromophenol (crystal- 
lised from light petroleum, and melting constantly at 95*^) were 
dissolved in 30 c.c. of glacial acetic acid (ni. p. 10*4®), and placed 
in the bath kept at 25 c.c. of redistilled acetic anhydride 
were mixed with 45 c.c. of acetic acid, and the mineral acid 
(measured in a standard burette graduated to O'Ol c.c.) added, 
whereupon a sharp rise of temperature took place. Wlien the 
temperature of the latter mixture bad fallen to 15®, the two 
solutions were mixed as rapidly as possible, the temperature rising 
0'4— 0‘7°, but falling again to 15® within five minutes. 

Ten c.c, of the mixture (that is, a volume containing 0'2 gram of 
the original phenol) were withdrawn at intervals, and added to 


"5 c.c. of warm (40 — 50®) water. After keeping for several hours, 
the suspension in dilute acetic acid was placed in a water-bath for 
two hours, filtered through a large Gooch crucible (which was fitted 
with, filter paper), and washed with 50 c.c. of water at 15®. The 
crucible containing the -solid was dried in an evacuated desiccator 
over sulphuric acid and phosphoric oxide. The phenol was then 
e.xtractcd from the solid by treatment with 25 c.c. of 2 per cent, 
sodium hydroxide for ten minutes at 15®, and the undissolved 
acetate collected in a Gooch crucible, washed in 50 c.c. of water 
at 15°, dried, and weighed. The phenol was isolated from the 
alkaline solution. 


A series of experiments showed that the loss of phenyl acetate 
^as 5 milligrams, which must therefore he added to the weight 
ound in order to determine the amount of phenol acetylated. The 
osa of phenol was greater, amounting to 0 0134 gram. 
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The quantities of the mineral acids, sulphuric and perchloric 
relative to one gram-molecule of s-tribromophenol, used in 
various experiments were respectively 1/8, 1/4, 1/2, and 1 
molecule. With the higher proportions of perchloric acid, ttg 
concentration was halved in order to bring the reaction to a 
measlirable velocity. 

The following table summarises the results of one of the measure 
ments, using perchloric acid, 1/8 gram-molecule; 


Time (in 

Acetate 

Phenol 

Percentage of 



minutes). 

(corrected). 

. changed. 

phen-d changed. 

A\. 

k\ 

15 

00.373 

00331 

16-55 

0-012 


30 

0-0643 

0*0570 

28*58 

0-0112 


45 

0-085.5 

0-0754 

37 -72 

0*0105 

0 DOS’S 

60 

0*1043 

0*0925 

46*27 

O'Oloa 

0-OOD5 

90 

0*1358 

0 1 205 

60*25 

0-010-2 

D’DOi+S 

120 

0*1594 

0*1415 

70*74 

0-0102 

0-0091’ 

135 

0*1684 

0*1494 

71*74 

0-0102 

o-oti-p 


Ki is calculated from the equation; 

dx I dt ~ Jc X anhydride^ 

The concentration of the acetic anhydride cannot be exactly detci- 
mined, and since it is large relative to the phenol it may be takcQ 
as constant. Hence: 

Under K 2 we have values of calculated after the reaction has 
proceeded for thirty minutes, when the effect of the initial rise of 
temperature is no longer felt. 

Tlie following values of A’j and K 2 were found in a series ef 
measurements when sulphuric acid is used as the accelerator : 


Proportion of 

sulphuric acid to 1 gram-wo). of Mean 

s-tribroiuophenol. vaUveuof AT,. 

J/8 grain-niol 0•00•^2 

1/4 „ 0-00»^9 

1/2 00150 


Mcai? 

Values of A'a- 

0-00372 

0-0061 

0 


The following values of A'j and K.y were found when perchloric 
acid -was used as an accelerator: 


Froiwtion 01 

perchloric acid lo 1 f;ra'n-mol. of MciHi 

s-tiibromoj-hc.-nol. values of A',. 

1/S »^ram-niol 0 0107 

1/4 „ 00178 

1/2 „ 0-0378 

1 ,, 00550 


Mean 

values of A'j. 
0-0097 
0'0165 
0-0375 
0'04S1 


Our thanks are due to the British Association for a grant which 
has partly defrayed the cost of this investigation. 

UNivcns/rr Coi.ceok of North IValbs, 

Baxoor. 
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— The Action oj the Halogens on Aromatic 
Hydrazine.s. 

By Frederick Daniel Chattaway. 

'pjiE actions which take place when the halogens are brought into 
contact with primary aromatic hydrazines are so violent, and so 
large an amount of tarry matter is generally formed, that they 
have been comparatively little investigated, and in conse,quence 
the formation of the many different substances which are produced 
^hen the conditions of interaction are altered has never been 
accounted for satisfactorily. 

Emil Fischer, in the paper describing the behaviour of phenyl- 
hvdrazine {Annalen^ 1878, 190 , 67), states that he found the action 
of chlorine and bromine on it so difficult to follow by reason of 
the violent gas evolution that he mainly concerned himself with 
the action of iodine. As the chief end j>roducts of the latter 
action he obtained plienylazoimide and aniline. Fischer stated 
later in a footnote i^Annaltn, 1893, 272 , 214) that acetylphenyl- 
hydrazine can be directly brominated if dissolved in fuming hydro- 
chloric acid, and Michaolis (5cr., 1893, 26 , 2190) show-ed that 
acctyldibromophenylhydrazine (N^H^AciBrlBr— 1 : 2 : 4) and di- 
bromobenzenediazonium chloride (NoCKBrIBr— 1 : 2: 4) w;ere 
among the substances thus formed. Michaelis also ‘found that 
under similar conditions phenylhydrazine itself could be brominated, 
ji-bromophenylhydrazine hydrochloride and p-bromobenzene- 
diazonium chloride being produced. 

The action of substituted nitrogen chlorides on phenylhydrazine, 
which can be kept under control, ^Yas investigated some years ago 
by Chattaway and Orton (Trans., 1901, 79, 467), and was shown 
to yield different products according as to whether the nitrogen 
chloride or the hydrazine was in excess. In the former case, 
chlorobenzene and nitrogen were the characteristic products, in 
the latter, phenylazoimide and aniline liydrochloride. 

The author has recently shown (Trans., 1908, 93, 852) that all 
primary aromatiic hydrazines can be quantitatively converted into 
the corresponding diazonium salts either by chlorine or by bromine. 
If either halogen is allowed to act at a low temperature on -the 
hydrazine dissolved in alcohol, the diazonium salt separates in a 
pure state. The conclusion was drawn that the formation of the 
solid diazonium salts is due to a substitution by halogen of two 
atoms of hydrogen in the group, followed by the 

elimination of halogen hydride. 
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It was also shown (Proc., 1908, 24 , 172) that the ^replacement 
of hydrogen in the -NH'NHg group can he carried to completion 
and that //-tribromo-substituted hydrazines, the so-called diazonium” 
perbromides, are produced quantitatively Tyhen the requisite 
amounts of bromine are added to aromatic hydrazines dissolved in 
acetic acid. As the first action of a halogen in replacing hydrogen 
liberates halogen hydride, in all the experiments hitherto made 
the interaction of Jialogen and hydrazine has taken place in 
presence of acids. From the behaviour of the primary aromatic 
hydrazines when oxidised, it seemed likely that evidence of tte 
formation of the mono-A-halogen-substituted derivatives, wliich 
should be the first products of the interaction of primary aromatic* 
hydrazines -with halogens, would be obtained if the reactions -were 
carried out in presence of alkalis. Such compounds, in presence 
of alkali, would be unstable, and might be expected to decompose 
into nitrogen, halogen hydride, and a hydrocarbon. A disubstituted 
iV-chloro- or -bromo-hydrazine corresponding with the hydrogen 
chloride or hydrogen bromide additive product of a diazonium salt 
might be formed in small amount when the conditions were favour- 
able, and would similarly decompose, yielding a mono-halogen- 
substituted hydrocarbon. These expectations have been completely 
realised. When chlorine or bromine is brought into contact 
a primary aromatic hydrazine in presence of excess of potassium 
or sodium hydroxide, very vigorous action takes place, nitrogen is 
freely evolved, and the hydrazino-group, is replaced by 

hydrogen; ’for example, benzene from phenylhydrazine, bromo- 
benzene from ;>-bromophenylhydrazine, and toluene from o* or 
p-tolylhydrazine are* produced. 

We thus have the interesting result that the action of halogen 
on an aromatic hydrazine in presence of alkalis causes the replace- 
ment of the hydrazino-group by hydrogen. At the same time, 
subsidiary reactions occur to a comparatively small extent, whereby 
simple azo-derivatives and hydrocarbons of the diphenyl series are 
produced, the former being obtained in relatively much larger 
amount than when the hydrazines are oxidised. 

The author also finds that in acid solution the action of bromine 
on aromatic hydrazines, if sufficiently violent for the diazo 
decomposition to take place, may give rise to more highly 
brominated hydrocarbons; for example, p-dibromobenzene, 1:2:4- 
trihromobenzene, and 1:2:4: 6-tetrabromobenzenc have been 
obtained from phenylhydrazine. 

Any theory which attempts to explain the action of halogens on 
hydrazines must therefore account for the production of hydro- 
carbons, mono-, di', tri-, and tetra-substituted hydrocarbons, azo- 
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derivatives, azoimides, hydrocarbons of the diphenyl series, 
diazoiiium salts, nnsubstituted and substituted in the aromatic 
nucleus, and diazonium perbromides. 

The complicated changes, which result in- the formation of so 
many different compounds, all depend on a progressive substitution 
of hydrogen attached to the nitrogen, followed by a brealfing down 
nr intramolecular rearrangement of the 3'-substituted li^drazines 
thereby produced. 

When a halogen acts on a primary aromatic hydrazine, one of 
the hydrogen atoms of the •NII-NIT, group, probably one in the 
amino-group, is replaced,* a W-halogen derivative being formed. 
.This, whilst comparatively stable in presence of acids, undergoes at 
once the typical diazo-decomposition in presence of alkalis, thus, 
for example : 


CA-N-H 

H-N-H 


H-;-N-Br 


H 


N 

N 


11 

Br’ 


When a halogen, therefore, acts on a. primary aromatic hydrazine 
in presence ot an alkali, a hydrocarbon, the hydride of the aromatic 
group present in the hydrazine, is almost exclusively produced. 
When, however, an excess of halogen is employed, a relatively small 
amount of the' ..T-monosubstituted hydrazine undergoes further 
substitution before disruption can take place, and a di-.t'-halogen 
substitution product is formed, which, like the mono-A'-substituted 
hydrazine, although comparatively stable in presence of acids, 
undei'goes the typical diazo-decomposition in presence of alkalis, a 
moiiosubslituted halogen derivative of tlie hydrocarbon formed in 
(lie first action being produced; for example, f phenylhydrazine 
yields bromobenzene, thus: ’ . ' 

C,H,-N-H C,dl 5 --:N'-Br N Br 

H-N-Br Br- -!!{■- II Br N H ’ 


* Tills, as in similar casi's, is jH-obably olbaitixl by the a<bUti<an of two atoms of 
tlic halogen to iiitrogeji, followed by the Llimhiation of a molfculo of halogeu 
hydriJe, 


t II seems probable, owing to the more basio cliaraeler of the aniino group, that 
adiiition of halogen and consequent replacement t»f hv'lrogcu takes place fir.-jt fn 
this group. The further actions can be equally well explained whether the second 
nplicemciif tabes place in the ’NllUr gi’ouji or the C^jlIj'XlI group; the second 
alternative is here enqiloyed, since the JUonistrand rovmula hir diazouiniu salts is 
Eoi\ generally adujited. The tjqdcal diazo-dccoiiiposuioii sibvioiisly can also be 
by assuming that it takes place thus : 






f’eil.v 


liO ; '^Br I!,-' " ''I'.r 

le formulation adojded in the paper swin.s, however, iiiore probable, lecalliiig as 
It joes the mode in which halogen hydride is tdimiualcil from substituted hvdio- 
cniboiis under the influence of alkali hydroxides. 

XCV. 4 


X.. 


if 
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In presence of acids, the mono-iV'-substituted hydrazine being iq 
these circumstances comparatively stable, the replacement of a 
second hydrogen atom by halogen takes place practically quan- 
titatively, the whole of the hydrazine being thus converted into a 
di-iV-halogen-substituted hydrazine. The affinity of the terminal 
nitrogen atom for the hydrogen and bromine atoms being now 
■weakened* by the more negative character of the -K-N-Br groip^ 


these are easily eliminated in presence of weakly basic substances, 
such as alcohol, and, therefore, if the action is carried out in 
alcoholic solution, a solid diazonium salt separates * (Chattaway, 
Trans., 1008, 93, 852) on addition of ether. 

The third and final stage in the replacement by halogen of tlie' 
hydrogen attached to nitrogen in the aromatic hydrazines can be 
realised it bromine is employed, the jV-tribromohydrazines— wliirh 
are, in fact, the so-called diazonium perbromides — being produfed. 
These, when heated, decompose into bromine, nitrogen, and a 
bromo-substituted hydrocarbon. Halogens, therefore, substitute 
the hydrogen attached to nitrogen in hydrazines atom by atom; 
for example, bromine acts on phenylhydrazine thus: 


CellrN-H 

H-N-H ^ Er-N-H 


— > 


Cr,H,rN-Br 

B.-N-IT 


— 


CeH^-N-br 

Bi-N-Er’ 


Each of these .V -halogen substitution products of the hydrazines 
cau undergo the typical diazo-decomposition quantitatively. Thus, 
by the action of bromine on phenylhydrazine, either benzene or 
bromobenzene is obtained in this manner, nitrogen and hydrogen 
bromide or bromine being eliminated, thus : 


■ C.H-N-H, 
H-N--Br 


C,.H5-i-N--Br 

■bi-;-n--h 


CeH,-N-Br 

Bt~ -N" *Br‘ 


The formation of all the other products which, under varied 
conditions, have been obtained from the hydrazines by the action 
of halogens cau be simply explained. 

In presence of a considerable excess of hydrochliMc or other 
strong acid, the basic -NH., group is to a large extent protected 
against the action of the halogen,! and substitution takes place 
most readily in the INH group. The il’-halogen compound thus 
produced is of the type of the acyl halogen amino-compounds, and 
under the influence of the acid undergoes the intramolecular re- 
arrangement characteristic of these compounds, whereby the ha ogen 

* As the interaction of halogen and hydrazine is usually reiy 
accompanied by considerable evolution of heat, the diazonium salt may e ( 
posed, tarry matter being formed unless the action is carefully came eu 

efficient cooling. nreventihg 

t This is probaMy owing to the union of the acid with the •Nlljr^roup p 
the addition of halogen which is necessary before substitution can take p 
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asses into t'he para- or orblio-position in the nucleus ; mono-, di-, 
and tri-substituted hydrazines are thus produced, whilst the higher 
substitution products of the hydrocarbons, for example, p-dibromo- 
benzeiie, 1:2: d-tribromobenzeue, and 1:2:4; 6-tetrabromobenzene, 
are formed, when, owing to vigorous action, further substitution 
in the group, followed by the typical diazo-decomposition, 

results, for example : 


NBr-NH2,IJBr NH-NH2,HBr NBr-NHj.HBr NH-NHs.HBr 


V 


/\ 

/\ 


-•> [ 1 

-> ! i 

1 r 

\/ 

\/ 

x/ 

Br 

Br 

J3r 

NBr-NH2,HBr 




/\ 
I 


Br 


Br; 


\/ 

Br 

Br 

Br- N-: 


I I 


Br 


Br. 


Br — >■ 
H 


Br 

/- N Br 

Br/ NBr + ll + j 

N H • 


Even in presence of a large excess of acid, the •NIL group is 
always to a considerable extent attacked, the yield of p-bromo- and 
2; 4-dibTomo-substituted hydrazines therefore is never satisfactory, 
diazoiiium salts and their decomposition products always being 
produced in large amount.* The actual formation of 2:4:6- 
tribromophenylhydrazine or the corresponding diazonium bromide 
has not actually been observed, only 1:2:1: 6-tetrabromobenzeDe, 
the product of its decomposition, having been isolated. 

The various by-products produced in the subsidiary reactions, 
which take place when halogens react with hydrazines, can also be 
satisfactorilyiiaccounted for; for example, the production of azo- 
benzeu§, in the formation oF which two monosubstituted molecules 
take part, thus : 

CgHj-NH-NHCI ^ CgHft-NH-X-CI 
CeHj-NH-NHCl CeHs-NH-X-H 

C.H.-NH N Cl 

I + I 'I -J- I • 

CgH^-NH N H 

The hydrazo-compound first formed is converted into diphenyl 
and into the azo-derivative by the further action of the halogen, 

Michaelis and Vaiibel found that in the hroniiuatiou of phenylhydruziiie in 
presence of hydrochloric acid, less than half the hydrazine was eonvt rted into its 
substitutioa product. 


4 A 2 



1070 


chattaWay: the action of the 


followed by elimination of halogen hydride in presence of the alkali 
thus : 

CeH^-N-Cl CoH^-N C 5 H 5 N ci 

I — > r — ^ II or I + III 4. I . 

^ C,n,-N-H. C,H,-N C,H, N ^ H 

Again, the monosubstitut^d molecule must react with the un- 
substituted hydrazine to produce the azoimide and amine formed 
when the free hydrazine is present in excess; for example: 

CoH^'NH'NH, _ CgH,*NH*NH 

GeHs-NH-NHCI ClN-KH-CjHj 

CjH5 -N<|| +HC1 + CcHj-NHj. 

Excekimental. 

Action of rotmsium Hypochlorite on.Vhenylhyd ratine in PreMntt 
of /’otassinm Hydroxide. 

A iT/2-solulion of potassium hypochlorite was added in equivalent 
•amount (KOCl : to phenylhydrazine suspended in an 

excess of 4.V-potassium liydroxide; vigorous effervescence ensued 
due to escape of nitrogen, the liquid became warm, and a brownisli- 
red, oily substance, having a strong odour of benzene, separated 
and floated to the surface. On passing steam through the fluid 
product, this red liquid distilled over and collected on the 
surface of the condensed water, a small quantity of red solid 
crystallising in the tube of the condenser towards the end of the 
operation. Only a small quantity of tarry matter was left behind 
in the alkaline residue. The red liquid was separated, dried, and 
fractionated; it proved to be a mixture of benzene and azohenzenc, 
together with a very small quantity of d,iphenyl. The benzene 
obtained amounted to about 90 per cent, of the quantity theoieti- 
cally obtainable from the phenylhydrazine used. 

AVlien a solution of potassium hypochlorite is added to an aqueous 
solution of phenylhydrazine, both being cooled to below 0 °, the 
liquid becomes turbid, and a small quantity of a yellow solid 
separates. On adding a concentrated solution of potassium 
hydroxide, effervescence takes place, and benzene and azobenzenc 
are produced as before. 

The volume of nitrogen liberated in a number of expenraen s 
was measured; it corresponded within the limits of error wit 
' amount of benzene produced. If, instead of adding the ^ 

potassium liypoelilorite to the phenylhydrazine, the latter 
to the former, the action is in the main the same, but in a 1 ^ 
to the benzene a little chloi ohenzenc is formed, and the amoun 
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azobenzene produced is proportionally larger. In one experiment 
in wbicli the quantities of each of these substances formed were 
determined, approximately ten parts of benzene to one part of 
chlorobenzene and two parts of azohenzene were obtained. The 
amount of tar produced is rather larger when this procedure is 
adopted. Similar experiments were made, in which the amount of 
alkali used was gradually diminished. These showed that diminish- 
ing the amount of alkali increased the yield of chlorobenzene and 
correspondingly dirhinished that of benzene. 

When the hypochlorite is added to the phenyihydrazine without 
a lafge excess of alkali being present, in addition to benzene and 
azohenzene, phenylazoimidc is formed. 

Action of Acelylchloroamino-'l-A.-dichlorohfiizf ne on Phenyl- 
hydrazine in Presence of I'otassium liydroride. 

Phenyihydrazine was mixed with about six times its weight of a 
4.V-solutiou of potassium hydroxide in alcohol, air being carefully 
excluded from the solution, which was cooled in a freezing mixture. 
To this was slowly added an equimolecular amount of acctylchloro- 
ammo-2: 4-dichlorobenzene dissolved in about four times its weight 
of alcohol. Considerable heat was developed in the action which 
was somewhat violent, much nitrogen was evolved, and a deep red- 
coloured liquid was produced. On distilling in a current of steam 
and diluting the distillate with water, a reddish-oolonred, oily liquid 
separated. This w'as found to be composed approximately of 94 
parts of benzene, 5 parts of chlorobenzene, and 1 part of azobenzene. 
A very little diphenyl was also prc.sent. Only a small quantity of 
tar was formed, 

The actions of potassium hypochlorite and of acetyl chloroamino- 
2 : 4-didilorobenzcne in presence of alkalis on p-hromophenyl- 
hydrazine and on o- and p-tolylhydrazine were also investigated. 
The experiments made and the results obtained were precisely ' 
similar to those described above. 

Aclimi of Potassium Ilypnbrnmile on Phenyihydrazine in Presence 
o'j Poiasslum Hydroxide. 

The experiment was carried out much as with pota-ssium bypo- 
r oritc, except that an equimolecular quantity of potassiunr hypo- 
hromite was used. This was prepared by adding bromine to a 
s rongy cooled A -solution of potassium liydro.xide so long as its 
cooui was discharged. The results were very similar to those 
0 aine with, hypochlorite; nitrogen was evolved, benzene, azo- 
amo ^ little diphenyl were formed. A rather larger 

of tarry matter was produced, and the yield of benzene was 



1072 ACTION OF THE HALOGENS ON AROMATIC HYDRAZINES. 


less than in the previously described experiment, about 70 per cent 
of the benzene which theoretically might be obtained from tie 
phenylhydrazine used was isolated. 

If the mixture of aqueous potassium hydroxide and phenyl, 
hydrazine is added to the alkaline potassium hypobromite, a little 
bromobenzene is obtained in addition to the benzene and azobenzene 
and the amount of this is increased if the qnantity of alkali present 
during the action is diminished, or if a large excess of hypobromite 
is used. For example, in one experiment, in' which the mixture 
of phenylhydrazine and potassium hydroxide was added to twice 
the equivalent quantity of potassium hypobromite, an amount of 
bromobenzene equal to one-sixth of the weight of the benzene 
formed was obtained. The action of a substituted nitrogen 
bromide, as, for example, acetylbromoamino-2 : 4-dichloroacctsnilide 
or il^-dibromobcnzenesulphonamide, CjHj-SO^'NBre, dissolved in 
alcohol on phenylhydrazine dissolved in alcoholic potash, also, is 
similar to that of the corresponding chlorine compound. Benzene 
is the main product, together with a little bromobenzene and azo- 
benzene. p-Bromophenylhydrazinc and o- and p-tolylhydrazincs are 
acted on in a precisely similar manner by potassium hypobromite 
or substituted nitrogen bromides in presence of potassium hydroxide, 


Act inn of Hypohromous Acid on Phenylhydrazine. 


A i\'/3-aqueous solution of hyppbromous acid, prepared by 
shaking yellow mercuric oxide suspended in water with bromine, 
was added to an equivalent quantity of phenylhydrazine. Nitrogen 
was evolved, and a brown, oily liquid separated. Steam was then 
blown rapidly through the liquid. At first, a pale yellow, oily liquid 
distilled over with the steam and condensed with the water, its 
density being slightly greater than that of water. When this tiil^y 
liquid ceased to pass over, a small quantity of a colourless solid, 
which proved to be 2 : 4 : 6-tribromoaniline, crystallised out m the 
tube of the condenser. The yellow, oily liquid was found to be 
composed of approximately to per cent, of benzene, 40 per cent, o 
bromobenzene, 40 per cent, of phenylazoimide, and 5 per cent. oi 
a solid residue, from which a little 2 : 4-dibromobenzene and 1 : ■ i- 
trihromobenzene, together with small quantities of p-bromoaniim 
and 2 : 4-dibromoaniline, were isolated. 


Action of Bromine on Phenylhydrazine in Presence of JlydrocUo 

Acid. 


The action of excess of bromine on ^ . . 

concentrated hydrochloric acid gives rise to A-tribromo-su 
phenylhydrazincs, which, if the temperature is not kep = 


, phenylhydrazine dissolved iJ 
rise to A-tribromo-substituteu 
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the additwn of the bromine, undergo the diazo-decomposition 
characteristic of these compounds, nitrogen being evolved, and 
bromO'Suhstitution products of benzene being formed. The main 
roduct of such energetic bromination has been found to be always 
bromobenzene, but from among the products such actions 
9 ■ 4 .dibromobenzene, 1:2: 4-tribromobenzene, and 1 : 2 : 4 : 6- 
tetrabroiDobenzene have been isolated. 

The thanks of the author are due to the Government Grant 
Committee of the Royal Society for a grant which has partly 
coveted the expenses of this investigation, and to Professor Odling, 
who has placed a laboratory at his disposal. 

UMIVKRSITT ChF.MIOAL LABOUA-rORV, 

OxFoiin. 


CXXII. — Some Physical Properties of Radixem 
Emanation. 

By Robert Whytlaw Gray and Sir William Ramsay, K.C.B. 

That radium emanation can be condensed by cold was discovered 
by Rutherford and Soddy in 1903 {rh'd. Mag., [vi], 5, 561); Ramsay 
and Soddy, in the same year, proved that it obeyed Boyle’s law; 
a preliminaTy measurement of the wave-lengths of its spectrum 
was carried out by Collie and Ramsay ; Rutherford and Soddy, in 
1902, and Ramsay and Soddy, in 1903, made experiments demon- 
strating the inactivity of the gas, which may therefore be taken 
as one of the argon series. 

Two other radioactive elements also evolve inactive gases, namely, 
thorium and actinium. The emanation from thoriimv was shown 
by Rutherford and Soddy to resist the attack of the most powerful 
oxidising and reducing agents {Phi!. Mag., 1902, [vi], 4, 581 ; 1903, 
[vi], 5, 457); and it is practically certain that actinium emanation is 
also inactive. Attempts to determine the molecular weights of these 
gases by means of diffusion have yielded approximate results only 
in the case of radium emanation ; the most trustworthy experiments 
appear to be those of Perkins {Atmr. J. Sci.^ 1908, [iv], 25, 461), 
in which he compared the rates of diffusion of emanation and 
mercury vapour at 250° and 275°, and deduced the numbers 235 
and 234 for the molecular and for the atomic weight of the 
emanation. On the other hand, P. Curie and Danne found 176; 
Bumstead and Wheeler, 180; and Makower, and Rutherford and 
iliss Brooks obtained similar results. 
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An excerpt from the periodic table shows the probable atomic 
■weights of the higher members of the series, of which helium is the 
first member. 




N. 

V. As. 


Sb. 




Bi. 





14 (17)' 

31 (44) 75 

(45) 

120 

(44) 

164 

(44) 

208 

(44) 

252 



0 . 

S. Se. 


Tft. 




i. 


)_ 



16 (16) 

32 (17) 79 

(48) 

127 

(42) 

169 

(13) 

212 

(45) 

257 

H. 


F, 

Cl. Br. 


I. 




?. 


1. 

1 

(18) 

19 (16-5) 35-5 (44-0) 80 

(47) 

127 

(44) 

171 

(44) 

215 

(44) 

259 

He. 


No. 

A. Kr. 


Xo. 


2. 


T. 


?. 

4 

(16) 

20 (20) 

40 (43) 83 

(48) 

131 

(44) 

175 

(44) 

219 

(44) 

233 

Li. 


Ka. 

K. Rb. 


Cs. 


2. 


?. 



7 

(16) 

23 (16) 

39 (46) 85 

(18) 

133 

(44) 

177 

(44) 

221 

(44) 

265 

Gl. 


Mg. 

Ox. Sr. 


Bn. 


1 


Rd. 


!, 

9 

(15) 

24 (16) 

40 (47) 87 

(60) 

137 

(45) 

182 

(44) 

226 

(45) 

271 


(The fi^nires in brackets give the ilillcrcDCcs between consecutive atomic weights,) 

It is obviously possible to decide which of the inactive gases 
)ccupies the position of the elements -with atomic weights 175, 219, 
fnd 263, by determining their vapour-pressures. This has been 
now cxpei'imentally accomplished for radium emanation; the boiling 
point under atmospheric pressure is -62° or 211° absolute. The 
critical temperature has also been observed; it is 104'5®j nr 
377-5° abs. In Fig. 1 are shown the boiling points and critical 
points of argon, krypton, and xenon plotted against molecular 
weights. The lines lie on the arc of a circle; and this arc, if 
prolonged, cuts the ordinate on which the boiling point lies at 
the point representing the atomic weight 176. The critical point 
also lies on a similar arc, and gives the same value for the atomic 
weight of the emanation. If, on the other hand, the atomic weight 
be taken as 219, that of the second element after xenon, the boiliug 
point would be 2S0° abs,, 49 degrees higher; and the critical 
temperature, instead of 377'5^, would be 430° abs., no less ttaii 
53 degrees higher. Looking at the question from another point oi 
view, the boiling and critical Ipraperatures have been mapped on 
the assumption that the atomic weight is 219 ; it is evident that m 
no case could curves be drawn which with any probability wou 
pass through these points. 

Lastly, as seen in Fig. 2, the critical pressures of argon, krypton, 
and xenon also lie on the arc of a circle with much smaller ra :ns 
than circles pas.siiig through the boiling and critical temperatures, 
this makes it more doubtful wlietlier the position assigned to 
emanation on the arc of this circle is justified; but, if it he p ace 
on the circle, the atomic weight is again indicated as approxima 
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176 The volume of gas obtainable from unit volume of liquid 
also been measured; but it is impossible to draw any useful 
deduction from this ratio ; for, if the density of the gas be taken as 
176/2, the liquid has a density which places it on a point on the 
almost straight line joining the densities of liquid argon, krypton, 
and xenon mapped against their atomic weights nearly on the 
176 ordinate; if, however, the liquid be assumed to be derived from 


Fio. 1. 



a gas oE density 219/2, its density is proportionately higher, and it 
fits the curve at a point where the 219 ordinate intersects it. 

Exi’ekimenta:.. 

After a number of preliminary trials (of one of which an account 
appeared: Proc., 1909, 25. 82), three completely successful 
espeiiments were made, in which different quantities of emanation 
I by a solution of radium bromide containing 0'2111 gram 

0 metallic radium were accurately measured, and then compressed 
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in a modified Andrews’ apparatus and their vapour pressures 
measured at different temperatures. The volume of the liquid wag 
also determined. 

(1) Quantity of Kadium Ent'ployed.—^he quantity of radium con- 
sisted of two lots of 50 milligrams each, bought from Buchner aud 
Co., and tested not only against each other, but also against three 
differeiit lots of bromide from the same source, all of which showed 
uniform y-ray discharging power. This, of course, is no guarantee 
of purity; hut, as Professor Gi6sel informed us that they were all 


Fig. 2. 



Pressure in mitlim^lrcs. 


extracted at different times, the fact of uniformity is in itself a 
strong presumption that the specimens were of high purity. This 
evidence, it may be remarked, is the same in nature as that of the 
purity of any chemical compound. The fact that a specimen Dt 
sodium chloride is considered to be pure depends on the quantitative 
agreement of one or more of its properties with those of other 
specimens prepared under different conditions. The remainder o 
the radium bromide was the sample kindly lent by the Vienna 
Academy (for data regarding its quantity, sec Sitzunyshtr. A - - ^ ■ 
\Vm. Mitn, 1908, 117, July). The total (luanlity of radium 
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bromide used in these experiments was 0*3942 gram of RdBr2,2IT20, 
and the content of all in metallic radium (atomic weight=226) was 
0-2111 gram. 

(2) Collection . — The radium bromide contained in 

three bulbs in solution in water was in communication with a 
pump, by means of which the mixture of explosive gases could be 
withdrawn when required. After the curious change of rate of 
production of the explosive gases, described in a letter to Aaiwre 
^December, 1908), of which a short account is given in the appendix 
to this paper, had ceased, the rate of evolution has remained quite 
constant at 25 c.c. every seven days, measured at atmospheric tem- 
perature and pressure. 

• This gas was stored for about an hour in the collecting-tube, the 
interior of which was coated with fused potassium hydroxide. It 
was then transferred in portions to an explosion burette, previously 
washed out with pure hydrogen, prepared from palladium-hydrogen j 
before each explosion, care was taken .to draw the niercury past the 
stopcock, so that no contact was possible between the exploding gas 
and the grease of the tap. This residue always consisted of 
hydrogen, and varied in amount; we are unable to ascribe any 
cause to this variation. The re.sidue, which was usually about 
0'2 c,c. in volume, was transferred to a small tube, also previously 
washed out with hydrogen, the interior of which was coated with 
potassium hydroxide; the burette was washed out with about 1 c.c. 
of pure hydrogen into this tube, and the small amount of gas was 
left standing for an hour or more, to guard against the possible 
presence of carbon dioxide. 

If the emanation comes into contact with grease, it apparently 
dissolves, and pure liydrogen is continuously generated ; this renders 
it impossible to evacuate the apparatus perfectly; and it will be 
seen that the secret of success is due to the practical absence of 
“uncondensable ” gas. To avoid contact with grease, the apparatus 
shown in Fig. 3 was employed. The cap .4, ground to fit the 
constricted end of the inverted siphon fi, was kept covered with 
mercury in the trough T'; no grease was us^ed. for the mercury itself 
made the joint a tight one. The reservoir 1) was lowered, so that 
the mercury stood at the level E in the vertical tube. Similarly, the 
reservoir F was lowered until the mercury stood at G, thus formirfg 
connection with the pump, when the tap H was opened. The tube 1 
contained small lumps of quicklime freshly made from calc-spar. 
After evacuation, the apparatus was heated several times with a 
Bunsen flame until no further trace of gas could be extracted with 
the pump. In this way complete absence of absorbed gas on the 
interior walls of the tube was ensured, as well as on the lime in 
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Fig. 3. 


tube /. Hydrogen was theft admitted through the inverted siphon 
7?, by quickly removing the cap A, and at once depi;e6sing a small 
tube containing pure hydrogen over the inverted siphon. ^ 
moment, the hydrogen enters, the tube is removed, and the cap 
replaced. This hydrogen was left in the apparatus overnight 
Next morning, the apparatus was again pumped empty, and again 
heated until no trace of gas appeared 
in the fall-tube of the pump. Next 
by raising the reservoir F, mercury 
passed the tap IT, which was then 
closed. The emanation, mixed with 
hydrogen, was then admitted to the 
apparatus through the inverted 
siphon, and the cap replaced. The 
reservoir D was then raised until 
the mercury attained the level K' 
the gas was left in contact with the 
lime for about an hour; it is abso- 
lutely necessary that it should be 
dry, else moisthre is continuously 
decomposed, and it is impossible 
afterwards to evacuate the appara- 
tus. At this stage, the lime was 
heated. The tube J was then cooled 
with liquid air, contained in a moist 
paper cone, so as to condense the 
emanation ; this was complete in 
twenty minutes. Both reservoirs 
were then lowered ; the tap E was 
opened, and the hydrogen was 
pumped off until no trace of gas was 
visible in the capillary fall-tube of 
the pump. This fall-tube had a 
capacity of 2‘3 cub. mm. per centi- 
metre length, so that less than 
O'OOOG cub. mm. of gas could easily 
be detected at the top of the fall-tube. 
. The mercury was then run up to L, 

and the liquid air in the paper cone, which needed constant renewal 
during these operations, was allowed to evaporate; the cone was 
then removed. After the emanation had volatilised, the mercury 
was run up, and the emanation was driven into the fine capillary 
tube M . Its volume was at once measured against the scale shovn 
in the figure, at atmospheric, and also under diminished, pressure. 




PROPERTIES OF RADIUM EMANATION. 


1079 


The tube was then cut at Nj after I'aising the mercury in the 
reservoir to *hab level; and the tube was transferred to the com- 
nression apparatus, and compressed until liquid appeared. It was 
then jacketed at various temperatures, and the corresponding 
pressures were read. 

(3) Frojjerties of the Liquid Emanation . — The liquid emanation 

is colourless, and transparent, like water, when seen by transmitted 
light; it itself is, however, phosphorescent, and shines with a colour 
varying with the nature of the glass forming the tube in which it 
is might be more correct to say that it causes the glass 

to pliosphoresce. The colour varies from blue to lilac; in silica, it 
is blue; in lead-potash glass, bluish-green; and in soda-glass, lilac; 
.^vhen compressed strongly in soda-glass, the colour reminds one of 
the cyanogen flame, at once blue and pink. On cooling further, 
the liquid solidifies, and ceases to transmit light; on warming, it 
again becomes transparent. This gave a means of determining its 
melting point, using a pentane thermometer, which registered 
correctly at the ordinary temperature and at the temperature of 
a pasty mixture of carbon dioxide and alcohol ( — 78'3°: Travers, 
Kxpenm^ental Study of Oa^ta). The actual temperature at which 
the emanation melts is —71®. 

(4) ProferiicR of the Solid Phnanation . — On cooling further with 
alcohol cooled with liquid air, the. colour of the phosphorescence 
changes. The solid glow's with groat brilliancy, like a small, steel- 
blue arc-light. Further reduction of temperature changes the 
colour to yellow, and in liquid air it is brilliant orange-red; the 
colour change takes place in inverse order on wanning. The red 
phospliorescence disappears pretty sharply at —118®. 

All these phenomena were observed with a micrpscopc the 
objective of which w’as about one inch focal length. 

(j) Va'pour Pres-sures of Kadiuin Li manat ion .— tube contain- 
ing the liquid was calibrated in the following manner: It was 
drawn from thermometer-tubing of regular bore; its diameter was 
about l/20th ram. As it would have been impossible to weigh 
accurately Uie mercury, which formed a short thread in the tube, 
the somewhat varying capacity of -the narrow capillary was found 
by comparing the length of a thread at a number of points by 
means of a travelling microscc^pc. This thread was then sucked 
into the wider capillary of the therniomctcr-tube, and its length 
again determined. The volume of a known length of the 
thermometer-tube was determined by weighing the mercury which 
filled it. 

The pressure was found to vary with the volume, even although 
liquid was present; this, as usual, was due to unoondensable gas. 
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To estimate its volume, pressure readings were taken with differeji 
ijuantities of liquid in the tube, at a series of constant tempera, 
bures ; and, at the same time, measurements of the total volume of 
the gas and vapour were made. From these data, the pressure 
exerted by the uncondensable helium and hydrogen was calculated 
and subtracted in each case from the observed vapour pressure. 

The ratio between the absolute temperature observed at any 
pressure and that of methyl alcohol at the same pressure was 
calculated for all the observations, varying between -10“ arj 
+ 104-3°, the latter being the critical temperature. These ratios 
were then mapped against the absolute temperatures of methyl 
alcohol, and gave a series of points through which a straight line 
could be drawn with small risk of error. From these observations 
the vapour-pressure curve was calculated, and the divergence of each 
observation from the calculated temperature is given in the 
following table : 

First Series. 


Pressure 
in mm. 

Riilio found. 

Ratio smootheil. 

Tempernture 
found, * abs. 

Tempera 

smoothed, 

6224 

1-478 

1-492 

273-0' 

•270'4° 

6803 

1-479 

1-488 

273-2 

271'5 

6553 

1-474 

1-486 

275-.5 

273-2 

9524 

1-444 

1 461 

291-3 

287-9 

I40fi5 

1 -439 

1-439 

303 0 

303-0 

14453 

1-437 

1-431 

304-4 

305-7 

17345 

1-416 

1-418 

314-9 

314 5 

174S0 

1-417 

1-417 

315-6 

315-5 

17779 

1-414 

1-41.5 

316-1 

316-8 

17961 

1-412 

1-411 

316 8 

318-2 

18713 

1-409 

1-411 

318-7 

318-4 

13826 

1-406 

1-411 

319-6 

.318-4 

19997 

1-402 

1-403 

322 '5 

32-2 -3 

21056 . 

1 -396 

1-401 

3-25-9 

324 -C 

23572 

1 .383 

1 392 

332 9 

330-7 

24392 

1 -380 

1 -389 

334-7 

3:12-6 

24865 

1379 

1387 

336 0 

334-0 

26074 

1-371 

1-385 

340-0 

33tV5 

28295 

1-365 

1-375 

344 0 

341-9 

28739 

1-361 

1 373 

346-0 

343-0 

33618 

1 -355 

1 359 

354 0 

352-8 

36561 

1-347 

1-349 

359-2 

360-8 

38065 

1-340 

1 -317 

362-6 

362-9 

38607 

1-341 

!-345 

363-0 

361-9 

39215 

1-339 

1-3 41 

364 2 

363-8 

41084 

1 -335 

1-339 

367'5 

366-4 

46051 

1-330 

1-325 

374 0 

375- 4 

376- 5 

47053 

1 329 

1-324 

375-0 



PROPERTIES OF RADIUM* EMANATION. 


1081 


Second Series. 


pressure 
ill mni. 

Ratio found. 

Ratio sraoothech 

Temperature 
found, “ abs. 

Temperature 
smoothed, “ abs. 

5031 

1-504 

1-505 

263 0“ 

262-9“ 


1-495 

1 496 

266-8 

266-7 

6073 

1-497 

1-491 

269 -0 

270-2 

66.54 

1-499 

1-486 

271 -0 

273-3 

11671 

1-461 

1*444 

29.3-8 

297-3 

11703 

1-462 

1-444 

Sft37 

297-3 

14123 

1-440 

1-433 

- 30-3 0 

304-4 

15132 

1-437 

1 422 

308-0 

311-2 

17263 

1 -421 

1 417 

313-0 

314-5 

20024 

1-399 

1-405 

323-0 

322-4 

22460 

1 396 

1-396 

.328-0 

328 -0 

23709 

1 384 

1-391 

333-0 

331-3 

27164 

1-381 

1 378 

339-0 

339-6 

42026 

1 303 

1-336 

377-5 

368-3 


In drawing the straight lines from which the smootlied ratios and 
smoothed temperatures are deduced, equal weight lias been given 
to each observation ; thus, in each series, if the algebraic sum of 
‘the minus and plus quantities be divided by the number of 
observations, it will be found that the quotients cancel out. Thus, 
although individual observations show considerable divergence from 
the smoothed values in many cases, the calculated temperatures may 
be taken as accurate. The vapour pressures of the emanation, 
calculated from the smoothed ratios, are given in the table which 
follows : 


1 

’apour Pressures 

of Pitd'tum 

K manation. 


Pressure 

Temp. 

Pressure 

Temp. 

Pressure 

Temp. 

in mill. 

" abs. 

in mm. 

“ aliH. 

in mm. 

* abs. 

500 

202-6* 

5000 

26-2-8“ 

30000 

346-0* 

800 

212-4 

10000 

290-3 

i 35000 

356-0 

1000 

217 2 

] 5000 

307-6 

i 40000 

364 4 

2000 

234 -5 

20000 

321-7 

' 4:.000 

372-9 

4000 

255-3 

25000 

334 -5 

^ 47150 

i 

377-5 
(erit. ) 

Below 500 

mm. pressure, the 

emanation 

is solid. 



(6) \(i'(ume of the Emanation . — Tliree successful experiments 
^■ere made; in the first of these, measurements made at atmospheric 
temperature and pressure gave for the emanation collected from 
0 2111 gram of radium as bromide, during seven days, 0'0986 
cub. mm,, corrected to 0° and 760 nun. JMeasureinents at 
1112 mm. and 16° gave 0'0882 cub. mm., corrected to 0° and 
'60 mm. The mean of these, 0-0934 cub. mm., was diminishtd by 
su tracting the volume of hydrogen and liolium jvliich it contained, 
namely, 0 0051 cub, mm. ; the remainder is 0 0880. To that has to 
a ded the volume of emanation pumped off, the quantity of 
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whicli was estimated by the relative y-ray activity of the two 
quantities ; this was 0*0032 cub. mm. ; the total is 0*0912 cub. mm 
The second experiment .gave at atmospheric temperature and 
pressure a «/olume 0*1060 cub. mm. ; at 135*4 mm., the volume was 
0*1106 cub. mm.; the mean* is 0T083 cub. mm. Subtracting the 
volume of the uncondensable gas, 0*0054, the remainder is 0*10‘)9 
cub. mm, ; and adding the volume pumped off, 0’0037, the total 
volume is 0*1066 cub. mm. at 0*^ and 760 mm. This was obtained 
from the samo quantity of radium in ten days. 

In the third experiment, at atmospheric temperature and 
pressure, the corrected volume was 0*1271 cuh. mm.; at 275 mm 
the corrected volume w’as 0*1237 cuh. mm., giving a mean volume 
of 0*1254 cub. mm., at 0° and 760 mm. The volume of impurity 
was 0*0083, and that of the emanation pumped off was 0*0064 
making a final volume of 0*1235 cub. mm. This emanation had 
accumulated from the samo quantity of radium in twerity-th^ 
days. ^ 

These results, calculated for the equilibrium quantity obtainable 
from 1 gram of radium metal, are as follows : 

I. 0*604 cub. nmi. at 0” arnl 7G0 uun. 

11. 0*006 ,, ,, , ,, 

III. 0-J>94 „ ,, ,, „ 

Mean = 0*601 ,, ,, ,, ,, 

This gives a half-life period for radium, on the two assumptions 
that the lialMife period of the emanation is 3*86 days, and that 
the atom of madium, as well as that of the emanation is monatomic, 
of 1258 years. 

Previous experiments by Cameron and Ramsay have shown larger 
volumes for the emanation ; this is explainable by the fact that 
foreign gas remained mixed with the emanation ; its presence has, 
as mentioned, been allowed for in the present research. The volume 
does not differ materially from tlie first observations of Ramsay 
and Sodefy; hut they, as well as Rutherford, neglected the original 
volume measured, in which foreign gas -was undoubtedly present. 
It would appear that hydrogen and lielium, in presence of the 
emanation, entei the walls of the tube; Mr. Usher, in this 
laboratory, has made quantitative observations on the point, which 
will be recorded later. »Tlic initial contraction of the gas, observed 
by Cameron and Ramsay, as well as by Ramsay and Soddy, and 
also by Rutherford, is undoubtedly due to this circumstance. 

{l)*Volume of the Li^fuid I'Jmanation . — The gaseous emanation, 
confined in tlie na**r()w «apillary tube connected with the pressure 
apparatus, was liquefied in each experiment, and the volume o 
the liquid was measured at atmospheric temperature,, 
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observation only was made at about- the boiling point of the 
emanation; this is a difficult matter, owing to the freezing o{ the 
mercury at the low temperature. The length of column of the 
capillary tube occupied by liquid was measured with a reading 
microscope to the SOOtb of a millimetre, the volume of the conical 
end of the tube being estimated on the assumption that it was a 
perfect cone ; little error is introduced by this assumption, as 
most of the liquid was in the cylindrical part of tlie tube. The 
results are stated in cubic millimetres of gas at 0° and 760 mm., 
yielded by 1 cubic millimetre of liquid: 

(1) 461; (2).636; (3) 535; (4) 623; (5) .447; (6) 581 (near boiling 

point of emanation). 

The mean is 555. The actual volume measured was about 
O'OOOSo cubj mm., and occupied about 0-24 mm. length of the tube. 
Of course, it varied in dilferent e.xperiments ; these figures are given 
only to show the magnitude of the quantities measured. 

The density of the liquid can be calcul.ntcd only by assuming the 
density of the gas. If it be assumed that tlie'atomic weight of 
the gas is 176, and the density 8,3, the density of the liquid becomes 
4'6; the curve indicates that 4 8 would bavj been a more probable 
number. On the otlicr band, taking the atomic weight as 219, 
implying the density 109 y, the value would be 5'7; tliis number 
would equally well fit the curve. Until the actual density of the 
gas has been determined by weighing, it must be left doubtful 
which of thc.se numbers is correct. But the strong jircsumption is 
in favour of the lower number. 

c are well aware lliat the tIccUiction drawn from these results, 
namely, that the emanation has tlie atomic weight 17G, docs not 
agree with the theory advanced by Kiithciford regarding the pro- 
gressive degradation of radium. I’crliaps a non radioactive sub- 
stance IS simullancously produced when the emanation escapes 
from radium. It is possible to speculate that, instead of the 
equation : 

J’a = ife u- Kin, or Ka 2Hu Kut 

--'j 1 -JO -Jig 

lilt change actually ocfurring' should be : 

ki = Jk + X + Kill, (,j- li,, 2IIu 4- X + Kin 

^ t/O 2J(J S 42 170 


wa^hn^'h Academy of Science of Vienmv 

Professed“t“ be“ '™r f ''' q».-,ntity of what 

radium bromide of approximate purity. This 
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sample, as well as two others, was dissolved in water in three bulbs, 
all of which were sealed to a Topler pump, and use was made 
continuously of the emanation mixed with the decomposition 
products of water. The total amount of radium, as metal, was 
0'2111 gram, and it produced about 25 c.c. of mixed oxygen and 
hydrogen every week. Much of the specimen from Vienna was 
insoluble in water; and it was found to consist largely of carbonate. 
On December 20th, 1907, some liydrobromic acid was introduced 
into the bulb containing the large quantity of ‘radium; the 
insoluble matter all dissolved, with effervescence. For some months 
after this, bromine was evolved,’ and attacked the mercury of the 
pump ; it ceased to appear in April, 1908. After that, the evolution 
of explosive gas was regular, until November, 1908. On November 
11th the normal amount of gas was produced, on t]^at day, an 
apparatus, constructed of lead and paraffin, containing a mi.vturc 
of mercuric chloride and ammonium oxalate, was placed by Dr. 
Flaschner close to the “ Vienua bulb.” On November 18th, there 
was "remarkably little gas; about 10 c.c." On November 25th, 
there were “only a few c.c.” Suspecting a stoppage m the tap, 
air was introduced into the pump, the tap and tubes were cleaned, 
but there was no sign of a stoppage. The apparatus was again 
pumped to a vacuum, and left. On November 30th, only half a 
cubic centimetre was collected; on December 7th, about the same 
quantity; and on the 14th and the 18th, no greater amount was 
collected On that date, Dr. Flaschner removed his apparatus, and 
after some hours replaced it, refilled. The emanation was not 
drawn, after this, until January 11th— three weeks later. Eig 
c.c. of explosive gas were collected. On that date, Dr. Flasc net 
finally removed his apparatus. On January 18th, 1909 2o c.c. 
gas, the old amount, were pumped off, and since then that volume 

has been collected weekly. , 

Experiments have, however, been made to try , 

inhibfting conditions. First, the bulbs were 
containing the actinometric mixture employed by Dr. ^ ‘ 

next, eaclthulb was placed in a lead cup, more tl-n on^e^ J i^h 
thick; third, the lead cups were paraffined in their 
filled with the solution already referred to; las t, ^ 

apparatus used by Dr. Flaschner, charge as i all to no 

was placed as nearly as possible as he had placed i 
purpose; 25 c.c. of explosive gas can be pumped off aach • 

have failed to reproduce the conditions. 

AVe are absolutely certain as regards the the 

convinced that there lias been no mistake. . ' bj Whatever 

action o.- the radium on water for a month and a. halt. 
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that ^3*3? coincident, in time with the presence of an apparatus 
Tilaced outside the bulbs; when that apparatus was removed, the 
inhibition ceased. It may be remarked that the whole apparatus 
is in a locked room, and had not been disturbed. 

U^•IVERSITY CoLI-RfiR, 

London. 


— Experiments on the (Jonstitiifion of the Aloins. 
Part I. 

By Rouert RoBfNsoy and John Lionel Simo-nsen. 

During the course of a long series of researches on natural products 
which have been in progress in the laboratories of this University for 
some years, our attention was directed to the group of the aloin.s, and 
decided with the concurrence of Dr. H. A. D. Jowett, who had 
ilready commenced to investigate this group, to endeavour to elucidate 
the constitution of the various members. 

Tiiden (Trans., 1877, 32, 267) was the first to obtain a crystalline 
oxidation product from barbaloin, the principal member of this group. 
He treated an aqueous solution of barbaloin with potassium diebromate 
and sulphuric acid and obtained a substance, aloexanthin, to which he 
as«igned the composition Oesterle and ’Babel {Schmei::. 

FFuc/i. Chem. Pharm., 1904, 42, 529) have shown that Tilden’s 
aloexanthin is a’ mixture of aloe-emodin and rhein, the latter being 
identical with rhein isolated from rhubarb by lIes.«o (..Inna/en, 1899, 
309, 43). 

Hesse (?oe. cit.), and also OesterIe(*SV<M7eic. Moc^. Chem. Pharm, 1903, 
40, 600), maintained that rhein has tlie composition and 

considered it to be a tetrahydroxymethylanthraquinone. Tschirch and 
Heuberger (Arch. Pharm., 1902, 240, 611), on the other hand, gave 
the substance the formula and the constitution of a methylene 

ether of a tetrahydroxyantbraquinone, basing this view on the facts 
that rhein on distillation with zinc dust gives anthracene, and on 
acetylation only yields a diacetyl derivative. J>Iore recently Oesterle 
Tisza ]Voch. Chem. Fkarm., 1908, 46, 701), having very 

carefully purified rhein, agree with this view, that it has the composition 
and our own analyses are in complete agreement with this 

8ince -the yield of rhein obtained from b.irbaloin by any of the 

4 B 2 
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existing processes is extremely small, and the methods of isolation ' 
very laborious, we have in the first place endeavoured to improve 
them. After a long series of comparative experiments, we have 
succeeded in devising a simple method tor obtaining more than fifty 
per cent, of the harbaloin employed in the form of rhein. 

In attacking the problem of the constitution of barb.aloin, we 
attempted In the first place to proceed on the lines which had been so 
successful in the ease of brazilin and hrematoxylin, namely, first to 
methylate the substance and then to investigate the degradation 
products formed on oxidation. This method proved, however, to be 
impossible, and we were unable td methylate barbaloin by any of the 
usual methods. Wo, however, soon discovered that valuable results 
could be obtained by the oxidation of the acetyl derivative of barbaloin 
with chromic acid in acetic acid and acetic anhydride solution. 

lu a preliminary note (Proc., 1909, 26, 74), we have already 
briefly stated our views on the constitution of aloe-emodin and rhein. 
We consider that our experiments, taken in conjunction with the 
production of anthracene by zinc dust distillation, conclusively prove 
that rhein is a dihydroxyanthraquinonecarboxylio acid. We mj 
perhaps briefly summarise o\ir reasons for this opinion. 

(a) Rhein yields only a diacetate, and this may be dissolved un- 
changed in a solution of sodium acetate. Dimethylrhein, prepared in 
the usual manner by the action of dimethyl sulphate and alltali on 
rhein, cannot be acctylated, and shows all the properties of a strong 


ih) The presence of a carboxyl group, iodicated in (a), is also tthown 
by the preparation of a melhyl and ethjl ester in the usual mamcr, 
and these substances are readily hydroly.sed to rhein. Rhein etiy 
ester yields a diacelale, insoluble in alkalis, and, similarly, dimet y- 
rhein yields an ethyl ester insoluble in alkalis. 

(c) Still further evidence of the presence of the carboxyl group was 
obtained as follows : dimetbylrheiu yield.s the correspondiog oo. 
cMoridt when it is treated with thionyl chlori.le, and th.s is conveitea 
into dimethylrhein ethyl ester by boiling with alcohol. 

The acid chloride, r;,,H-p.,(OMe.,),-COCl, gives with ammonia 
corresponding amide, (;ijH,,O,,(0Me), -CO-NIP, which on treat™ 
with alkaline hypobromite yields an mninodUmlhox.ij»nlhnuimv)n_ 

Now, although the mature of rhein is thus clearly m loa , 
have, as yet, not been able definitely to determine the position o 

"‘wh:.f'Z' amino-gronp in --odlmethoxyantliraipuuo. 

the usual manner, a dure ,) 


eliminated by 


aiiiKio-group 

diazoti.-'ation 


anthraqninone is obtained, and we propose now to gb 


evideoce 
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wliicli in our opinion, indicates that this is the dimethyl derivative of 

i^o^lirysaziu : 



We are driven to this conclusion from the following facts. Rhein 
methyl ester, although it contains two hydroxy-groups, cannot be 
methylated by methyl iodide and alkali in alcoholic solution at 100"^ 
in a sealed tube. Consequently at .least one of the hydroxy-groups 
must be in the ortho-position with respect to a carbonyl group of the 
aiithraquinone nucleus, whilst the other must be similarly situated or 
be iu the Atho-position with respect to the carboxyl group. This 
pliows that ihein is nob derived from anthr.iflavic acid, hystazarin, or 
jjc^anthraflavic acid. 



Aiithvafiavic acid. H y-st-i/ai iii. isnAnthiaflavic acid. 

On the other hand, the melting point of the dimelhoxyanthra- 
qninone (204—205®) is too high for tlie methyl ethers of quinizarin 
[(0H)j^l:4], pm-pnroxanthin [(OH)o=^l :'S], and «i-dihydroxy- 
aulhraquinone [(OH)^=l :7], and too low for the methyl ethers of 
chrysazin [(011)2=1:8] and aiithrarufin [(OH)..= 1 : 5]. Further* 
more, rhein cannot be alizarincarboxylic acid, because if this were the 
case oue of the hydroxy’-groups couhl not be methylated with dimethyl 
sulphate and an alkali. We have thus rejected nine of the tea 
possible dihydroxyanthraquinone.«, and are therefore forced to* the 
conclusion that rhein i.s a derivative of the teath isomeride, the'little- 
bnown fsochrysaziii or 1 : (i-dihydroxyanthraquinoiie. We are at 
present engaged in the further investigation of this part of the subject. 

We may now consider the bearing of these observations ou the 
question of the constitution of barbaloin. Oesterle {Arch. Pharm., 
11103 , 241, 604) has shown, that aloe-emodin, one of the oxidation 
products of barbaloin, is oxidised by chromic acid to rhein, and since 
aloe-emodia is a trihydroxymethylanthraquinone and rhein is a 
1 ydroxyanthraquinonecarboxylic acid, it is dear that one of the 
}dros) -groups of aloe-emodin must be contained in a CH,,*OH group, 
S'Ud the oxidatipn may tlierefore be repi*eseiited tluis : 

ChH502(OH)3.C[J„-OH -p 0.,== Cj,iyX,(0H)2-C02U -f H^O 

Aloc-emodii). Kheiu. 
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It is possible that the substance aloechrysin, Gj^HgOj, which has 
been' obtained by the oxidation of barbaloin (Oesterle, Arch, 

1899, 237, 81), may he the aldehyde intermediate between aloe-emodin 
and rhein* 

These views have an important bearing on the constitution ot 
barbaloin itself. According to the careful researches of Jowett and 
Potter (Trans., 1905,87, 878), barbaloin has the composition 

and contains four hydroxy-groups. ' 

On treatment with nitric acid, it yields tetranitrochryeazin, whilst 
on oxidation with chromic .acid an r'xechrysazin derivative appears to 
be formed. This leads to the important conclusion that whilst one o[ 
the hydroxy-groups is contained • in the unsaturated portion of a 
partly reduced anthraquinone, and one is situated in the same position 
as in anthranol, the two others aro present in the complefely reduced 
benzene nucleus. This leads to the following probable representation 
for barbaloin ; 

t'H C(OII) Oil 

<^\ /\ /\ 

cn oil on oii-oii 

I I I I 

OH CK OH Oll.^ 

OH OH 


0 


00 


OH 


When barbaloin is subjected to the action of oxidising agents, a 
double change takes plaoe, water is eliminated, in directions not yet 
definitely determined, from the alcoholic hydroxy-groups in tbe reduced 
benzene nucleus, and hydrogen and carbon dioxide are produced in the 
ordinary way. It will thus be readily understood that this expression 
for l^rbaloiu can give rhein (1) on oxidation, and chrysammic acid 


CO CO.H 



Oil CO 

(I-) 


NO^CO NOg 

NO,' I 1 JnO, 


OH GO OH 

( 11 .) 


(11) by treatment with nitric acid. 

The formation of the primary alcohol, aloe-emodin, 
CO Cllj’Olf 

/X/X/XoH 

I I I 1 


by the action of alcoholic hydrochloric acid and oxidation 
also be readily explained. 


would 
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Xhe further development of this subject depends on the exact 
determination of the constitution of rhein, and we are therefore 
extending our researches in this direction. 

^6 wish to take this opportunity of expressing our indebtedness to 
Messrs Burroughs, Wellcome & Co., and especially to Dr. Jowett, for 
the large quantity of pure barbaloin with which they have so kindly 
presented U5. 

Experimental. 

Oxidation of Acelylburhaloin. 

Prelitninai’y experiments indicated that a good yield of a crystalline 
oxidation product could be obtained when acetylbarbaloin * was 
oxidised by means of chromic acid in glacial acafcic acid and acetic 
anhydride solution. As it was of great importance to obtain this 
substance in considerable quantities, a long series of comparative 
experiments were instituted, and ultimately the following process was 
found to give excellent results. 

The acetylbarbaloin employed was prepared by boiling barbaloin 
(5 grama) with acetic anhydride (40 c.c.) and sodium acetate (5 grams) 
for three-quarters of an hour. After decomposing the acetic anhydride 
with water, the crude acetyl derivative was collected, and, after drying 
io the air, was, without further purification, used direct for the 
oxidation. 

Acetylbarbaloin (5 grams) was dissolved in acetic anhydride (40 c.c.), 
and to the well-cooled solution a mixture of chromic acid (5 grams) 
dissolved in acetic acid (40 c.c.) and water (3 c.c.) was added in three 
portions. Much heat was generated, and tlio reaction was kept under 
control by cooling with water. After the addition of the chromic 
acid, the solution was kept for two hours with occasional shaking, the 
temperature being maintained at about 40 — 50^. Even before the 
reaction was complete the oxidation product began to separate as a 
yellow, crystalline powder on the sides of the flask. After two hours 
the solution was warmed on the water-bath until completely green, 
and then kept in the cold overnight. An equal volume of water was 
added, the yellow solid collected, washed with water, and dried at 100^. 
The yield was somewhat variable, the crude product weighing, as a 
rule, about 2'u grams, this amount being, however, at times exceeded. 
The substance obtained in this way w.as found to consist of a mixture 
of acetylemodin ami diacetylrhein, since, on liydrolysis, it yielded a 
mixture of rhein and emodin (see page 1091). When the crude 
product was repeatedly crystallised from glacial acetic acid containing 

iu a fuiiire conunuiiicatiou, to diicuss the constiliitioii of acctyl- 

nmlialoiii, 
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acetic anhydride, it was obtained in beautiful pale yellow needles 
melting at 245°. Although this substance corresponds in all details 
with the diacetylrhein described by Hesse (^Annalen, 1899, 309, 43i^ 
hy Tschirch and Ileuberger (Arch. Pharm., 1902, 240, 611), and by 
Oesterle (Schweiz, li och. Chan. IViarwt., 1903, 40, 600), yet on 
analysis anomalous results were obtained. Of the following analyses, 

I .and n were carried out with different speciinens of the substance 
obtained directly from the oxblation, wliilst III was a sample prepared 
from pure rhein and ci*ystalli5ed live times from acetic acid containing 
acetic anhydride : 

I. 0']69i gave 0-3752 0(,\ and 0-0545 Hfi. C = GO-4 ; 

II. 0-U24 „ 0-2932 CO.T „ 0-0440 1 1.,0. 0 = 60-3; h1-5‘7. 

ILL 0-1595 „ 0*3551 002 „ 0-047C H^O. 0 = 60-7; H = ;H 

CjgHj.yOgj.JHjiO requires 0 = 60.5; H = 3-4, 

0 = 61-9; H = 3-3 percent. 

The previous analyses of Hesse, T.soliirch and Heuberger, and of 
Oesterle, agree quite well with the formula C2gH|20g, and further 
experiments are in progress with the view of purifying this substance. 
A rough determinatiou of the acetyl groups was made by converting 
diacetylrhein into rhein ethyl e.stcr by means of alcohol and sulphuric 
acid : 

0-1988 gave 0-1693 rhein ethyl ester. C.>Hp,.= 14-9. 

Cj 5 H^O,(OAo )2 reiiuires 0.2114(0 = 16-9 per cent. 

Diacetylrhein has already been descrihod by the aiithoi-g above- 
mentioned, and the only additional properties of interest which we 
liave observed have reference to its solubility in alkalis. Dlaceljl- 
rhein is at once soluble in .sodium carbonate or ammonia, yielding 
claret-red solutions, but it dissolves even in warm dilute sodium 
acetate, and is precipitated unchanged on the addition of a drop of 
acetic acid, thU behaviour being strong evidence in favour of the 
presence of a carboxyl gi’oup. 

llydrobjsh of the Oxidation Product. 

T^e crude sub.stance (20 grams) was suspended in methyl alcohol, 
and heated on the water-bath for fifteen minutes with a coucentiatcd 
solution of potassium liydroxide (20 grams). Water was then 
and the deep claret-colourcd solution acidified with liydrochlorlc am , 
when a fiocculent, yellow precipitate separated. The solution 
boiled in order to render the precipitate crystalline, and the 
soliiticn filtered and well washed with liot \vatcr. Ihe mother 
on keeping, depo.sitod a small qiiantity of an orange-coloure 
(see page 1091 ). ,1 

Tlie product obtained in this way was a deep brown-coloure » 1 
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•Did pui'ilieii by cryst^ilIi^Jition from pyridine. Rhein was tlms 
(>L.vily separiiLed in a pure state in pale yellow needles melting 

at 310": 

01302 gave 0-3024 COg and 0-0379 11/). C-63-3; H = 3-3. 

01326 „ 0-3079 CO2 0-0373 H/). 0 = 63-3; H = 3-2. ■ 
CjjITs^O,; requires 0 = 63-4; If = 2'8 per cent. 

Oo'tei-le and Tisza {loc. cH.) have recently purified rhein by twenty 
ci vstailifations from pyridine and sublimation in tJie vacuum of a 
cathode ray light. The analysis then agrees with the formula 
the melting point being, Iiowever, raised to 321 — SSl’S'^, 
previous value being 314® which agrees well with that found 

by u?. 

Ilbeia Is instantly soluble in .sodium carbonate and ammonia. 
With fenlc chloride it gives a brownish-red coloration. When 
heated in a sealed tube at 230® for four hours with glacial phosphoric 
acid, it may be rocovoied unchanged, and apparently shows no 
tendency to eliminate the carboxyl group. 2n'o bonzoyl derivative 
insoluble in alkalis could be obtained from rliein by the Schotten- 
Baumann metliod. 

The pyridioo mother liqiiors from the purificatiun of rhein deposited 
0)1 standing an orange-coloured precipitate, wliiUt a farther quantity 
of the same substance was sepirafed from tlie mother liquors of the 
liydrolysis of the crude oxidation product (see page 1090). In order 
to obtiiia this substance in .a pure state, it was dissolved in aqueous 
[lota-siLim liydroxlde and sliakon with benzoyl chloride, when a 
benzoate insoluble in alkalis was obtained. It was collected, dried, 
and recrystallised from benzoDO, wlieu it .sopirated in greenish- 
yellow needles melting at 234®. It therefore appeared probable that 
lliis sahstanca consisted of tribenzoylaloe-emodin, which has the same 
meitiDg point. Tlie benzoate was bydroly.^od with alcoholic potash, 
the diluted solution aciditied w-itb hydrochloric acid, and the brown 
precipitate collected, dried, and recry-stallised from toluene, wlien it 
iiielted at 224®, which nielling point was unaltered by admixture with 
aloaeinodiii obtained by the action of alcoholic hydrochloric acid 
on Imrbaloin. Only a very fiioall amount of aloe-emodin was 
obtained in proportion to the rhein. 

Rhein Ethyl Ester, C,/rO/OIf)/CO.Et. 

This substance was very' readily prepared from diacetyl rhein by 
-imultaneous hydrolysis and esterilicatiou. 

Diacetylrlieiii (I gram) was mixed with alcohol (30 c.c.) and 
sulphuric acid (3 c.c.), and boiled for an hour on the water-bath. 
The yellow acetate rapidly dissolved, and an orange-coloured solid 
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gradually separated in beautiful needles. After cooling, the cry.«tal. 
line product was collected, and purified by recrystallisation from 
alcobol : 

0-1586 gave 0-3800 CO^ and 0 0544 H„0. C = 65-3; H = 3-8. 

requires C = 65-4 ; H = 3-5 per cent. 

Rhnii ethyl ester crystallise-s from alcohol in beautiful needles 
melting at 159°. It is only very sparingly soluble in alkali 
carbonates and ammonia. Its alcoholic solution gives with ferric 
chloride a deep red coloration. 

Diaeetylrhein Ethyl Ester, C,,IT_aO,,(O.Ac)^-C02ltt. — When rhein 
ethyl ester was acctylatod in the usu.al manner with acetic anhydride 
and sodium acetate and the product poured into water, a yellow solid 
separated. This was collected, dried, and recrystallised from acetic 
acid : 

0-1244 gave 0-2878 CO, and 0-0491 H,0. 0 = 63-1; H = 4-4. 

C.,iHj ,.,05 requires C = 63-6 ; 'll = 4 0 per cent. 

Diacetylrhein ethyl ester separates from acetic acid in small, irregular 
plates, which melt at 170°. It give.s no colour with ferric chloride, 
and is quite insoluble in cold aqueous potassium hydroxide. 

Rhein Methyl Ester, 0|,H.O,(OH)2-COjMe. 

llhein methyl ester is most conveniently prepared from diacotjl 
rhein by a similar process to that employed for the ethyl ester, but it 
has also been obtained by direct esterification of rhein. Ehcin 
(.5 grams) was boiled with methyl alcohol (100 o.o.) and sulphuric acid 
(.5 e.c.) until complete solution bad taken place. The orange solntioo 
was then allowed to cool, when beautiful deep orange needles crystal- 
lised out. These were collected and recrystallised from methyl alcohol; 

0-1217 gave 0-2866 CO^ and 0 0392 H2O. C = 64-3 ; H = 3-6. 

C„,H,„Oc requires 0 = 61-4 ; H = 3-3 per cent. 

Rhein methyl ester melts at 174°, whether prepared from rbem or 
diacetylrhein, and shows similar properties to the corresponding etbj 
ester. 

of Rhein. 

I. — Action of Sodium Methoxide and Methyl Iodide on Jdtdn Mtihil 
— In view of its iiii[^>ortaiice oq the constitution of rhein? ^ 
attempt was made to methylate rhein by the action of methyl io | 
on the sodium compound of rhein methyl ester. Rhein methyl es 
(1 gram) was dis.solved in sodium methoxide (0-16 gram of 
when a claret-coloured sodium salt separated. After the ad 
methyl iodide (1 gram), the mixture was heated m a seale t'> 
ten hoard at 100^ The solution, which had become almost coou 
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was cooled, and the orange precipitate collected, washed with water, 
and dried, when it weighed 0'9 gram. On examination it was found 
to consist of unchanged rheln mefhyl ester, and no trace of a further 
methylated compound coiild be isolated, indicating that both the 
hydroxyl groups were adjacent to carbonyl groups. 

ll.—DimttJiylrhein, C,jHjO 2 (OMe)j-C 02 H. 

Pure rhein, dissolved in a solution of the calculated amount of 
aqueous potassium hydroxide, was shaken in the cold with a largo 
excess of methyl sulphate, the solution being kept faintly alkaline by 
the addition of small quantities of potassium hydroxide from time to 
time. When all the methyl sulphate had been decomposed, the solu- 
tion was rendered strongly alkaline with potassium hydroxide, causing 
the separation of the insoluble potassium salt of dimethylrhein. This 
was collected, the solution being filtered through cloth. The ^ellowish- 
browu salt was washed with concentrated potassium hydroxide 
solution and decomposed with dilute hydrochloric acid, when a flocculent 
precipitate was obtained, which became crystalline on boiling. 

Bimikylrhein was purified by repeated crystallisation.s from alcohol, 
in which it is very sparingly soluble. After numerous crystallisations, 
it was obtained as light brown needles, which evidently contained 
solvent of crystallisation, since, on drying at 100°, they rapidly 
effloresced and became pale sulphur-yellow in colour. For analysis the 
substance was dried at 120 — 130° : 

0’1124ga7e 0'2695 CO.^ and 0-0430 H..O. C = 65-4; 11=4-2 
0-1594 „ 0-2346 Agl. MeO = 19-4f 

CijHijOj requires C = 65-4; H = 3-8; MeO= 19-9 per cent. 
Diuiethylrhoin when quite pure melts at 283—284“ It dissolves in 
soJium carbonate and sodium acetate immediately and in the cold. 
The absence of phenolic hydroxyl is shown by the very faint colour 
With fcri-ic chloride, and by the fact that its alkaline solutions have 
only a pale orange-yellow colour. Moreover, it can be neither 
awtylaleJ nor benzoylated. When boiled with glacial phosphoric acid, 
e methyl groups are eliminated and rhein is obtained. It possesses 
a slightly bitter taste. 

Obmlhjlrheiu Elhyl AVer, Cull,, O^jO.Mej/CO.Et, 

^ Dimethylrhein (2 grains) was mixed with ethyl alcohol (60 c.c*) and 
^ ^ heated on the .steaiu-hath for twelve hours, 
ivas^ filtered, aud the yellow, crystalline residue 

] ith hot alcohol anfl finally crystallised from ethyl acetate ; 
gave 0-2970 CO.,, aud 0-0535 11/). C-67-1 ; 11 = 4 9. 
requires C = 67-1 j 11 = 4-7 pier cent. 
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Dimelhijlrhein ethyl ester separates from ethyl acetate in dusters ef 
sulphur-yellow, feathery needles, melting at 185 — 187“, It is readily 
sohiblc in boiling acetic acid or ethyl acetate, but only very sparingly 
so in alcohol. It is quite insoluble in cold dilute potassium hydroxide, 
hut on boiling with alcoholic potash it is hydrolysed and diraethylrhein 
is produced, as is shown by the analysis of a recrystallised specimen ; 

0-2237 gave 0-5375 CO^ and 0 0829 H^O. C = 65-5 ; H = 4-I, 
C,'yH].iO,; requires 0 = 65-4 ; II = 3'8 per cent. 

I) Imelhylrhein ehloride^ Ci 4 Tl 50 ,(OMo) 2 *COCl. 

Dimsthylrlicin (1 gram) -was gently boiled with thionyl chloride 
(15 c.c.) for a quarter of an hour. The rose-pink colour at first 
formed becomes yellowish-brown, and the substance passas into 
solution.' ■ The excess of re-ngont was then removed by evaporation 
over potassium hydroxide in a vacuum, when a bright yellow, 
crystalline mass w.as obtained, which was much darker in colour and 
not quite pure. The substance can be readily recrystallisod by solution 
in chloroform and pi-ecipitaliou with light petroleum. In this way 
microscopic prisms are obtained melting at 190“, which are canary- 
yellow in colour, but darken somewhat on drying at 100“ ; 

0-0930 gave O-OlOO AgCI. 01 = 10-5. 

CirllijO^Ol rerprires 01 = 10-6 per cent, 

Dimdhylrhem chloride shows all tlie usual properties of an acid 
chlorido of high molecular - weight. It is not readily attacked by 
water, and may even be boiled with an aqueous solution of potassiiim 
hydroxide, in which it is quite in.soluble, without decomposition. 
Prolonged boiling, however, re.sults in its hydrolysis, and dimethyl- 
i-liein is obtained on acidifying the solution. On boiling with alcohol, 
the sub.stance quickly dissolves, and dimcthylrhein ethyl ester 
separates from the cooled solution in clusters of needle.s, showing the 
correct melting point, wliirh was unaltered by admixture with a 
sample of the ester prepared previously. The acid chlorido gives a 
carmine-red colour in .sulphuric acid solution. 


Dimetkylrheinamide, Cj4lIjO2(O5re)2'C0-NHj. 

Since the c.stcr.s of dimethylrhein were found not to be readily 
attacked by ammonia, we prepared the amide by the action o 
ammonia on the c-liloride by tlio following simple method. 

Dimcthylrhein chloride (1 gram) was ground up into a fine pas ® 
with concentrated ammonia (15 c.c.). and allowed to rema,in in t 0 0“ 
overnight. Tho bright yellow colour of the chloride slowly c lang 
to the pale yellowish brown of the amide, which was collected. 
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Dirndhylrheinamide 13 very sparingly soluble in all organic 
solvents, and is most readily crystallised from a large quantity of 
ethyl acetate, from which it separates as a pale brownish-yellow 
powder, which was seen under the microscope to consist of beautiful 
hexagonal plates. The pure substance melts at 287°. For analy.sig it 
was dried at 100“ : 

01258 gave 4’9 e.c. Nj at 8° and 752 mm. N 4 7. 

Ci 7 H,, 05 N requires N =4'5 per cent. 

Dimethylrheinamide dissolves with a carmine colour in con- 
centrated sulphurjc acid. It is only slowly hydrolysed hy hoiliog with 
potas.^iuul hydroxide solution, more quickly with alcoholic pota.sh, 
when dimethylrliein and ammonia are produced. 

AininodimsthoxyaHthraquinone, 0j,Hj0.2(01Ie)„-NU;j. ' 

This 5ub.stance was prepared by the .action of alkaline hypochlorite 
or hypobroinite on dimethylrheinamide. The reaction was found to 
proceed more .smoothly with the hypobromite. 

The pure amide (3'5 grams) was treated with a .solution of bromine 
(1 c,c.) dissolved in potassium hydroxide (3 gram.s) and water (40 o. c.). 
The reacting substances were intimately mixeil in a mortar and kept 
for twelve hours. The bright yellow, gelatinous product was collected 
and washed with dilute aqueous potassium hydroxide. It was then 
dissolved in boiling water (150 c.c.), and the brownish-yellow solution 
acidified with hydrochloric acid. The red solution so obtained was 
filtered and rendered alkaline with potassium hydroxide. The brick- 
red precipitate of the base which separated was collected, washed with 
water, and purified by crystallisation from methyl alcohol, when it was 
otitained in magnificent ruby-red, rhombolicdral prisms sliowing a green 
metallic relex ; 

0'0362 gave 0'3378 CO^ and 0-0405 H_.0. C^GT-f ; 11 = 4-7. 

eequires 0 = 67'8 ; 11 = 4*6 per cent. 

Amnodimetkoxyanthruquinone darkens very slightly at 230“, sinters 
at 240 , and melts .at 243“ A specimen prcp.arod in a similar manner 
with hypochlorite showed the same melting point, and was un.altered 
hy admixture of the two siibstance.s. Tlie b.ase dissolves in con- 
centrated sulphuric acid with a eberry'-red colour, and in dilute hydro- 

oric acid, giving a yollowish-red .solution. On the addition of sodium 
nitrite to the hydrochloric acid solution, the colour changes to pale 
y ow, owing to the diazotisation of the base. , A deeps purple colour 
salt Alkaline solution with /J-naphthol, and on the addition of 

a purple dyestuff separates, which gives an intense blue colour in 
in sulphuric acid. An almost black substance is obtained 

a me solution with a-auhydrolrimethylbraziloue. 



1096 nALY, BURKE, AND MARSDEN : THE ABSORPTION SPECTP.i 

When the dkzo-solntion is boiled, the corresponding phenol separate, 
as a yellow, crystalline precipitate, which crystallises from ligij 
petroleum in microscopic prisms melting at about 201°. It dissplve, 
in sulphuric acid with a cherry-red colour, and in alkalis with a rose 
colour. It can be methylated, a fact which is of some importance and 
will be referred to in a future communication. 

When the amine was dis.solved in sulphuric acid and ethyl alcohol, 
an orange-red solution was obtained, which on the addition of amjl 
nitrite became yellow and a yellow precipitate formed. This consisted 
of the solid diazo-sulphate, and after solution in water shows the 
reaction of the diazo-salt. When the solid diazo-sulphate was boiled 
with alcohol, nitrogeu was eliminated and the substance dissolved. On 
cooling, a yellow precipitate was obtained, which wa.s repeatedly cryg. 
tallised from acetic acid, when the pure substance melting at 204—3(8' 
was obtained. It crystalli.ses inr microscopic prisms, and is bright 
yellow in colour. It dissolves in sulphuric acid, giving a rather blue 
shade of crimson. It is quite insoluble in alkalis or »oids, and there 
can he little doubt that it is a dimethoxyanthraquinone. The 
investigation of this substance is being continued, 

The Univeksitt, 

Manchester. 


CXXIV.— r/ie Ahsoiyimi Spectra of the Nitrates « 
Relation to the Ionic Theory. 

By Edw.ard Charles Cyril Baly, ICathaeine Alice Burke, anl 
Effie Gwendoline Mausden. 

Professor Hartley, in two important papers (Trans., 1902, 81, 
556, and 1903, 83, 221), has described the absorption spectra cf 
aqueous solutions of many nitrates, and has shown that these 
substances exhibit an absorption band in the ultra-violet. 
absorption band is due to the NOg-ion, for it is not obtained wj 
the organic esters of nitric acid which are undissociated. Hart ev 
dra'i^s the important conclusion from his results that, since 8 
posititt^n of the absorption band of the metallic nitrates vane 
slightu y with the position of the cation, there must be even m 
entirely ^ dissociated salt an*intimate connexion between the 
The two ions cannot be considered as independent entities or 
reason, and in a piv^vi^us paper (Baly and Descli, Trans., 1 
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7CG) this view has been emphasised and extended in dealing with 
the metallic derivatives of the aliphatic ;3-diketones. Hartley 
[lutlier pointed out that an alcoholic solution of lithium nitrate 
ilso exhibits the same absorption band as the aqueous solution 
In the present paper we describe the results of an investigation 
jito the absorption spectra of solutions of the nitrates of lithium 
unmonium, and silver, and of nitric acid in alcohol and in water’ 
nid iti various mixtures of these substances. ’ 

The experiments were undertaken in the hope of throwing some 
jght on the reaction velocities of silver nitrate and the alkyl iodides 
described by one of us with Professor Doiinan (Burke and 
Donnan, Trans., 1904, 85, 555). Although no fresh light was 
;hrown in this direction, yet some interesting facts have beerf noted 
,vhich bear on the ionic hypothesis and the theory of hydrated 
.nns. 


The solvents employed were as follows: Water, mixtures of water 
md alcohol, containing 75, 50, 40, 25, 10, 5, and 3 per' cent 
■cspectively of water, and, lastly, pure alcoliol. The mixed solvents 
,vere made up by •measuring deniiite amounts of water and making 
ip to the necessary volume with alcohol. This method was adopted 
n order to obtain solvents with comparable numbers of water 
oolecules. The strength of the solutions of the nitrates the spectra 
)f which were examined was always decinormal, so tliat the absorp- 
:ion curves obtained are strictly comparable, the only variable being 
:lie ivater content of the solvent-. ’ ° 


un comparing tile absorption curves of the three metallic nitrates 
n the various solvents, a considerable variation in the per- 
astcnce of the absorption band is to be observed, the persistence 
*mg defined as the change in dilution over which the band is 
jisible. In order to compare the persistences of the absorption 
amis It ,3 only necessary to note the change iu thickness of 
he solution over which the baud is visible. Thus, in the case of a 
,10-solution of ammonium nitrate in absolute alcohol, the absotp- 
■ n band was first visible through a thickness of 160 mm. of the 
. uUon, and It remained visible until the thickness was decreased 
1 o" f^^i^tcnco in this case may therefore be defined 
filial to 1O0-30, or 120 mm. In the case of the ^V/lO-solution 
lie foxtainiiig ,3 per cent, of water, 

i verl ? 85-20, or 65 mm. 

he soL ' decrease in the persistence is thus observed when 

“ wlvent contains 3 per cent, of water. 

‘ra eiven pci-sisteiices of the absorption bands 

ire rivp iT ^"imonium, and silver nitrates, and in Fig. 1 

lie percMt obtained by plotting the persistence against 

Pacentage of water in the solvent; 
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Table I. 

Pershtenne of the Ahsorjttinn Bands. 


Percipiitiige of 
water in solvent. 
0 
3 
h 

]0 

20 

40 

50 


Lithium nitrate. 
105 
60 
100 
105 
100 
90 
60 
103 
125 


Aimnonhim nitrate. 
120 
65 
72 


Silver nitrutc. 

93 
90 

94 
BO 
SO 
SO 
80 
HO 
80 


Tlio tbrnr; salts all show a mininnim persistence at 3 per cent of 
water;;^aiid lULiiim nitrate shows a second minimum at 50 per cent 


0 10 20 60 '10 50 60 70 SO 90 100 

Fer'Xiilajcs of ii'afcr iti aolvcuf. 

of water. Silver nitrate differs from the other two, for, thougli 
there is a slight minimum at 3 per cent, of water, the persistence 
falls to a constant value at 10 per cent., and does not increase even 
with puie water. 

The first explanation which occurred to us was that the variations 
in the persistence were to be accounted for by changes m s 
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,„,„sation of the salts. Evidently, if the absorption band be due 
to the NO, -ion as shown by Hartley, a decrease in the number of 
K,„s present will cause a decrease m the amount of the absorption 
e.„rted by the salt. In order to test this idea, we have measured 
the oloctnea conductivity of the .V/ bO-solution of the three salts 
in the solvcnt.s mentioned above. We found, however, that in each 
case there is a steady rise in the conductivity as the water content 
ot the solvent IS increased. The curves obtained by plotting the 
molecular conductivities of lithium and ammonium nitrates against 
the percentage of water in the solvent are shown in Fig 2 
It IS evident from these curves that the variation in the persistence 
of the absorption bands cannot be due to variations in ionisation, 

Fiu. 2 



for if thrve were a decided decrease in ionisation with 3 per cent 

tr i:t.:^:c::^:2itr^“ ^ 

ffllnio “m n ^-ouduotivitics at infinite 

"as done in the 'oT- ^ limiting condurtivitics. This 

approp at " i with the 

m d; ::: r /'T ““<l-«vity became 

“■ilv depend on th I * diluting conductivities, of course, 

-nation '"/■‘'Id' ■" “-t nfean a. 

of ion^td «><' view of determining tho 

is foniid hv .- 10-soliition, which, as is well 

•^'. 'Uomecitiatioin ‘ "'“‘"'S. *''‘= molecular conductivity at the 

-I- c 
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The complete series of values are given in table II, which shows 
the two molecular conductivities and the percentage of salt ionised 
at iV/ 10-strength in each case (temperature = 15°) : 


.Table II. 


Per- Lithium nitrate. Auimonium nitrate. Silver ritrate. 


ceijiage 
of water 

Mol. 


%«f' 

Mol. 

cond. 

Limiting 

%of' 

ion. 

Mol. 

cond. 

Limiting 

/.'oT 

solvent, at WIO. 

conil. 

at .V/JO. 

at K/lO. 

cond. 


at JV/IO. 

cond. 

at .vao 

0 

14-30 

33-7 

42-4 

U-29 

37-0 

38-1 

9-24 

34-8 

26-6 

3 

15-83 

32-2 

49-1 

15 67 

35-4 

44-2 

10-75 

32-6 

33-0 

5 

16-49 

82-6 

50-6 

16 .54 

35-6 

46-5 

11-58 

— 

__ 

10 

17-76 

31-9 

55 -6 

18-27 

35-6 

51-3 

14-08 

.32-0 

41-0 

25 

19-96 

29-7 

63-5 

23-28 

.3.5-6 

65-4 

20-11 

32-0 

62-9 

40 

21 -61 

28*0 

77-2 

27-43 

37-3 

73-3 

23-16 

— 

_ 

50 

23 09 

29-2 

79-0 

30-72 

38-8 

79-2 

26-58 

35-0 

76-9 

75 

33-76 

42-2 

80-0 

47-29 

58-3 

81 -1 

40-73 

— 

_ 

100 

72-68 

90-G 

80*7 

96 71 

119-0 

81-3 

85-44 

103-0 

82-9 


In Fig. 3 arc shown the curves of liiuiting conductivity plotted 
against percentage of water in the solvent, and the most striking 


Fjo. 3. 



fact to be noticed is that the limiting conductivities show similar 
variations to the persistences of the absorption band (see Fig. l)i 
a resemblance whicii is all the more notewortliy when tlie \alues o 
the ionisation at / 10-strength are taken into account. ^ 
example, on the addition of 3 per cent, of water to the solvent, 
ionisation of a .A' / lO-solution of ammonium nitrate in ^ ^ 

alcohol i/iert'fispti from 38'1 to 44'2 per cent., whilst the mi 
conductivity decreases from 37'0- to 35'4, and the persistence o 
absorption band decreases from 120 to 65. Thus, alt 
ionisation increases, the amount of absorption is very 
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decreased. The explanation of this anomaly must be sought for in 
tlie decrease of the limiting conductivity, for the agency which 
causes a decrease in absorption also causes the ions to move more 
slowly through the solution. There seems little doubt that hydra- 
tion 0 the salt by the water must take place, for it is evident that 
the vclocdy with which the ion travels must be decreased if it be 
loaded with a mass of water-molecules. There is every reason to 
cheve that he hydra ion of a molecule or ion of a dissolved salt 
depends on its rcsiduid affinity and that of the solvent molecules 
The iN 03-group naturally possesses considerable residual affinity and 
the absorpticu band rnust be due to the play of forces amongst 
t IS residual affinity When the NO., -group is hydrated, a portion 
of he residual affinity will bo satisfied by virtue of the combLtion 
with he water-molecules; there will thus be left less free affinity 
and the absorption exercised will be diminished. The decrease in 
both absorption and the velocity of migration of the ions can thus 
be explained by hydration. 

If the hydration of the salt reaches a maximum with 3 per cent 
of water m the solvent, the addition of a greater amount of watei^ 

0 the solvent will serve to provide a mechanism by means of which 
the hydrated 10.13 can be banded on through the solution. An 
...crease in the quantity of water beyond that required for the 
hydrating process must therefore increase the values of the limiting 
conductiv. 10s, and unless further hydration takes place the limitin: 
va uos will tend to increase from those at 3 per cent, to those at 

f "iirate, for the 

urve (Fig. 3) shows a general tendency to rise, after the 3 per cent 
oI water point, although the rise at first is very slow ■ moreLer the 
curve has generally the same shape, as theV^sis^enee cuive In 
i g. 1. The case is very similar with silver nitrate, for although the 

"zi, “» — 

nitrate. ' ^ t'>at of ammonium 

cumf7bcur'' «‘e 

declivity th irT‘“"“ -'d 'siting con-. 

Pl^ceup to about hydration takes 

‘Pat there can be n 7' ' 

^'Oa-ions can e7t 1 occplanatioii than that the lithium and 
‘fl’rat contains 3 ‘‘"'o states of hydration, the first when the 

about 46 n L ri “r 

ariumeat for hydratLn Hes'^T'' strongest 

Sistence of the “> Pile decrease of the per- 

“ clwrease in the ’^^^''”1' aa this must mean 

■n the residual affinity of the NO^-ions, such a decrease 

4 c 2 
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can only be brought about by a loose combination of these ions 
with the surrounding water molecules. In reference more par- 
ticularly to the hydration at 45 per cent, of water, objection miglit 
be raised from the standpoint that such a hydrate would mean 
250 molecules of water to one NO^-ion, or, in other words, a 
hydrate of the composition LiNO3,250TT.>O. Wc, however, point 
out that there is no necessity for all the water molecules to take part 
in the reaction. In the reversible process 

SbCls + H^O SbOCl + 21101, 

a relatively great mass of water is required to carry out the 
hydrolysis, even although only one molecule is actually concerned 
for each SbCl^ molecule. Similarly, in the reversible equation 
LiNOj + xHoO :r: LiN03,xH20, 
the value of ,r may be small relatively to the 250 moleciiles of 
water necessary for the hydration to take place. We may also 
point out that tlie hydrates which are known are those tliat are 
more or less stable in ordinary air; in the present case we are 
dealing with a hydrate only stable in the presence of a large inass 
of water, and there seems no valid reason why a deliquescent salt 
like lithium nitrate should not form a liydrato containing a large 
number of water molecules under the conditions spcoiliocl. ^Ve 
therefore conclude that whilst ammonium and silver nitrates only 
form one hydrate, lithium nitrate forms one hydrate at 3 per cent, 
of water, and a second when the solvent contains about 45 per 
cent, of water. 

We have also investigated nitric acid in absolute alcoholic solution 
and in solvents containing 3, 5, 10, and 25 per cent, of water 
respectively. The results arc very interesting, owing to the fncttliat 
the i\'/ 10-solution in absolute alcohol is so little ionised. The 
method of preparing the solutions may perhaps be mentioned. A 
solution of silver nitrate stronger tlian iV/TO was prepared in the 
required solvent. In tlie case of absolute alcohol, the solvent was 
mechanically shaken for some hours with an excess of the finely 
powdered salt, and the resulting solution was titrated. A solution 
of hydrogen chloride was also prepared by passing the dry gas into 
a second quantity of the solvent. This solution was also titrated, 
and equivalent volumes of the acid and silver solutions were 
and mechanically shaken for some time in order to cause the siher 
chloride to coagulate and form a clear solution. This 
usually took about half an hour to effect complete sepaiation 
silver chloride. The resulting nitric acid solution was teste 
excess of hydrocliloric acid and silver nitrate, and, if hot 
absent, diluted with more of the appropriate 
decinoriaal. values of the conductivities are given, 

with the persistences of the absorption band, in the following 
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Table III. 

citric Acid. Temperature~15°. 


percentage 
of water 

Mol. condac- 

Limiting 

Percentage 

ionisation 

Pei'sistence of 

ill solvent. 

tiriiy Jit A’/IO. 

copdnetiyity. 

at A^/10. 

absorption band. 

0 

4-428 

42 6 

10-4 

3 

0'5 

6-00 

— 

— 

7 

3 

15-22 

38-7 

39-3 

30 

5 

19-62 

— 

— 

40 

10 

2r-85 

42-5 

65-27 

70 

^5 

47-52 

— 

— 

110 


and as cati be seen, although the conductivities of the 7V’/10- 
soiutions rapidly increase as water is added to the solvent, the 
limiting conductivities pass througli the same minimum with 3 per 
rent, of water as in the case of Utliium an.d ammonium nitrates. 
There is thus evidence that a similar hydration occurs. It is 
interesting note that there is practically no absorption band 
exhibited bv the absolute alcoholic solution of nitric acid, a fact 
which confirms Hartley's observation (lor. c;7.) that the band is 
due to the ionised nitrate. With the rapid increase of ionisation 
caused by the increase in the water content of the solvent, the 
absorption band soon develops. 

At Dr. Lapwortli's suggestion, wc have measured tlie con- 
dnctivilies of hydrogen cliloridc in a few solvents. Tlie interest of 
this substance lies in the fact tliat .V/ lO-soIutions show a minimum 
coiuhictivitv with O’o per cent, of water in the solvent, which has 
bet'll attributed to a decrease in (lie ionisation. Our results arc 
fiivcn ill the fqllowing table, and although wo have boon precluded 
from conlirming the conclusion by absorption spectra observations 
(liydrogeii chloride being quite diactink-), there is no doubt that a* 
hydrate e.xists %vith 3 per cent, of water in tlie solvent, for the 
decrease h the limiting conductivity at this point is exceedingly 
pronounced. 

Table IV. 


U}j(lro<j€n Chloride at 10 ®. 


Percenfa^e 
i"if Water 

Molecular con- 

Liiniting 

Percenlago ot 

Hi solvent, duclivity at A'/lO. 

conductivity. 

ionifjatiou at A 7 IO. 

0 

21 -SB 

43-10 

50-72 

C-5 

17-81 

3.5-94 

49-55 

3 

l.S-57 

33-66 

55-3 7 

5 

20-86 

36-71 

56 $2 

10 

26-89 

40-52 

66-4 

25 

46-41 

57-30 

81-0 

Although there 

is a small drop 

in the ionisation of the V 


* tj pci i-ciii.wi rtrturi Lv iiic ii> 10 

eu entthat this h far from sufficient to account for the correspond- 
ecrcase in the conductivity of the *V/10-sohitTous. From the 
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decrease in the limiting conductivity at 0’5 per cent, of "water, it 
clear that the hydrogen chloride molecule must itself be considerably 
hydrated, and inasmuch as the ratio of water to hydrogen chloride 
molecules is about 3 to 1, it is hot improbable that the hydrate 
HCl.SHjO, is formed. If fhat is so. it is not difficult to understand 
the decrease in ionisation of the rV/ 10-solution at this point for 
when no water is present the alcohol ionises the hydrogen chloride 
molecule, but when O o per cent, of water is present, the alcohol 
has to ionise the compound HChSH^O. In all probability, owing 
to the loss free affinity of the hydrogen chloride in this case, the 
solvent will have greater difficulty in ionising the complex than in 
the case of the real hydrogen chloride molecule, where none of the 
residual affinity is satisfied by water molecules. 

There is no doubt that these results with hydrogen chloride offer 
a very striking support to the theory of hydrogen ions put forward 
by Lapworth (Trans., 1908, 93, 2187), for the values of the limiting 
conductivity show that the hydrogen and chlorine ions have much 
greater mobility in pure alcohol thau when a little water is present; 
in other words, the presence of water alters their character, doubtless 
by hydration. 

A point arises in connexion with the viscosity of the solvents, 
and the influence this may have on the values of the conductivity 
obtained. Walden (^ZcitscJi . f7/icm., 1906, 55, 217) has 

shown that in the case of tctramethylammonium iodide in various 
solvents, the product of the limiting conductivity and the viscosity 
of the solvent is constant. We have thought that a similar relation 
might hold good for lithium nitrate in the solvents employed in 
this investigation. No such constant, however, is obtained, as can 
*be seen at once from the following table, in which the values of 
the viscosity are taken from Dunstan’s paper (Trans., 1904, 85, 
824). Lithium nitrate appeared the most likely to give results 
agreeing with Walden’s observations, since the limiting conductivi- 
ties show a minimum at or about the point of maximum viscosity of 
the alcohol-water mixtures: 


Table V. 


Percentage of 
water in solvent. 

A^iscosity. 

Limiting 

coiuliicUvity. 

0 

0-01114 

33-7 

3 

0-0120 

32-2 


0 01-25 

32 6 

10 

0-0142 

31-9 

25 

0 0185 

29-7 

40 

0 -02-25 

28-0 

50 

0-0-234 

29-2 

75 

0-010.5 

4-2 2 

100 

0-0089 

90-0 


Proiliict of 

viscosity and limiting' 
conductivity. 

0"615 

0-386 

0-411 

0 - 4.93 

0-549 

0 - 6-29 

0 - 68-2 

0-823 

0-801 
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An interesting fact was noticed in making the ahsorption Spectra 
observations, for it was found impossible, especially in the case of 
the solvents containing much alcohol, to recover the values of the 
persistence after the solution had been poured once or twice from 
one vessel to another. The persistence was always very considerably 
dcireased, and it was eventually found that this decrease was due 
to the absorption of carbon dioxide from the air. The persistence 
of the absorption band is very sensitive, and when the solutions were 
saturated with carbon dioxide the band was very materially 
decreased in depth. The values of the limiting conductivity were 
also slightly reduced in the presence of this gas. It would therefore 
scein that the NOj-ion has the power of forming loose aiiditive 
compounds with carbon dioxide, and for this reason the solvents 
were ahvay.s carefully freed from this g.i.s before the solutions 
were made up. 

Wc have to express our thanks to T)r. Lapwortli and to Dr. 
Senter for. the great interest they have taken in this investigation' 
and also to the Chemical Society for a grant in aid of the above 
experiments. 

Speotuoscoi’IO Laboratory. 

U.vivEEsiTr College, London. 


QllY.— Studies in Asymnwlric Synthesis. Part VIII. 
The Asymmetric Synthesis of l-Mandelic Acid. 

By Aisx. McKenzie and IFeiibert Bbooke Perhen Humphries. 

The first attempts made by ono of us (Trans., 1904, 85, 1249.) to 
realise an asymmetric synthesis were not successful The’ reduction 
of -menthyl benzoylformate, C,,H,-CO-CO,-C,„H,,,. proceeded asym- 
metrically, since a mixture of Z-menUiyl d-mandelato and f-menthyl 
hmandelate containing a slight excess of the latter ester was obtained 
ili.s mixture, however, gave r-mandelic acid when it w.as saponihed 
an the active menthol removed. It was found that tills result wa.s 
ae 0 the racemismg effect exercised by alcoholic potas.sium hydroxide 

87!tooin907,‘9r7814) Tr.ans., igosi 

“7 f-maiidelic acid is described in tho 
aluinini f-Menthyl benzoylformate was reduced by 

the before, the reduction product .acetylated, and 

manddate^ 'v, from the mixture of f-menthyl acetyl- 

“ y saponification and subsequent elimination of the 
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menthol. The acid was laevorotatory, and the introduction of the 
acetyl group thus counteracted the racomising influence of the alkali 
to such an extent as to render an asymmetric synthesis possible. 

The protecting effect of the acetyl group was observed first of all in 
connexion with some experiments dealing with the Walden inversion 
The displacemeut of the acetyl group in ^-acetylmandelic acid by the 
hydroxy-group by means of (1) water, (2) aqueous alkali, and (3) silver 
oxide in the presence of water was studied. As was expected, no 
Walden inversion occurred in these actions, doubtless since the acetvi 
group is not attached directly to the asymmetric carbon atom. The 
fractional saponification of /-menthyl J^acetylmandelato was then 
investigated, and the observations made were so unexpected as to lead 
to the conclusion that a Ipcvorotatory maiidelic acid mixture should be 
obtainable by the complete saponification of the ester by a slight excess 
of alcoholic potassium hydroxide and subsequent removal of the 
menthol. This conclusion was borne out by experiment, and appears 
at first sight to invalidate the asymmetric synthesis of mandelic arid, 
to which reference has just been made. The evidence submitted in 
the experimental part of this paper proves, however, that the asym- 
metric synthesis in question had actually been effected. 

Rosenthaler {Biochem. Zeitsch.^ 1906, 14, 238) has recently made 
the important discovery that r/-benzaldehydc cyanohydrin can be 
synthesised by the action of emuhsin on a mixture of hydrocyauic atiid 
and benzaldehyde. Tlic active cyanohydrin was hydrolysed, aud 
/-mandelic acid isolated after two crystallisations of the resulting add 
from benzene. The extent of the asymmetric syntliesis effected by 
emulsin must accordingly have beeu very considerable, that is to say, 
there must have been a large preponderance of the c/-c} aiiohydrin over 
the /-isomeiide, otherwise the isolation of the pure /-mandelic add 
coiiM not have been possible iu the manner described by Kosenthalei, 
It doe.s not follow, howevei', that tho pure rf-cyanohydrin was 
synthesised free from the /-isouieride. 

The asymmetric synthesis of /-mandelic acid has thus an additioual 

interest when consiilereil in connexion with Kosenthaler’s work, because 
it is made clear how much more completely the asymmetric syntlie.^ib 
can be effected by enzyme action than by compounds of kno^^ii 
constitution. 


ExI'ERIMENTAL. 

Displaceuitnl of the Acetyl Group in l-Acetyl»iamlelic Acid 
hy the Hydroxy-group. 

VAceiylmawleVic acid, prepared from /-mandelic acid and^ acety^ 
chloride, crystallises from water in colourless needles. When mw 
air at tho ordinary temperature, it contains one molecule o wa 
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■ -^allisation, which it loses slowly when exposed over sulphuric acid 
nder diniinished pressure at the ordinary temperature : 

I'O-i/l lost 0'0896 H2O. 

CjoHjqO^iHjO requires H20 = 8-5 per cent. 

The anbj;drous acid melts, not very sharply, at 96-5 — 98^^. It under- 
goes slight decomposition when heated at 90—100“ A brief reference 
to the acid is made by Walden {Zeilsch. phynikal.Cheni.^ 1895, 17, 706), 
y.[^ 0 g m. p. 56“ and [a]i, — 156’4“ in acetone. The rotation of 
the anhydrous acid wiis determined by u.s in ethyl-alcoliolic solvition : 

Z = 2, c-2-22, «lf -7-00“ [a]^^ -1577^. 

and in acetone : 

^ = 2, c = 2-085, a]f ^6-41“ [ajlf -1537“ 

The anhydrous acid is sparingly soluble in water, carbon tetra- 
cWuride, or light petroleum, moderately so in benzene, and readily so 
in ethyl alcohol*, methyl alcohol, ether, chloroform, or acetone : 

0‘4309 reqtiired 13-9 c.c. of cold etbyhalcoholic potassium hydroxide 
(I c.c. = 0'009 KOH) for neutralisation. 

CjqHj^O^ requires 13*85 c.c. 

0'88): was boiled for forty-five minutes with excess of 0’'3D8*V- 
alcoliolic pota.sb, the exce.ss being estimated by titration against 
standard acid ; required 22-9 c.c. alkali ; 

rccjuires 22-9 c.c. 

The hydrated acid (0'53 gram) was l)oiled with water (50 c.c.) for 
fifteen and a half hours. The resulting mandelic acid gave [aj^ - 14D® 
for c = 17 in aqueous solution, whereas the value of the specific 
rotation of ^maudelic acid is about 12“ higher than tliis. A little 
racemisatioii had thus oceui-red. 

The anhydrous acid (0'916 gram) was boiled for one hour with 
1)5 5 c.c. of 0-39.V-aIcolioh'c pota.sh. The re.sulting maudelic acid 
bad [a]},' -148’’ for c-=T7 in eUiyl-aleoliolic solution, whereas the 
^aeid under similar conditions has [a],, - 157“. 

When the anhydrous acid (0-5 gram) was boiled for two and a- 
qiiarter hours with 30 c.c. of A^75-aqueous sodium hydroxide, no 
iippreciahle raceniisation toi»k place. Practically pure f-mandelic acid 
was also recovered when the acetyl group wa.« removed by the aid of 
bilver oxide and water. No AYalden inversion wa.s thus observed. 

hwiio'/ial Eskrijicaiion of Y-Acatylmandelic Acid by Optically Active 
A Icohoh. 

The method of Marckwald and McKenzie (fe., 1899, 32, 2130 ; 
1900, 33, 208; 1901, 34, 469) was used. Ten grams of r-acetyl- 
. ’^andelic acid, m. p, 79 — (compare Bdcker, bmug. Diss.^ Bonn, 
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1905) were heated with 1-menthol (10 grams) for one hour at 15o». 
The unesteritiad acid was separated from menthol and menthjl esters 
and consisted of a mixture of mandelic and acetylmandelic acids. It 
amounted to 7 '4 grams, and was dextrorotatory, giving [a]„ +2-5’ 
for t: = 8'83 in ethyl-alcoholic solution. The ester mixture wis 
saponified by heating with a solution of 5 6 grams of" potassium 
hydroxide in 80 c.c. of ethyl alcohol for one and a-half hours, the 
alkali being thus present in excess. Tho mandelic acid, obtained in 
the usual manner, amounted to 1-67 grama, and was Isevorotatory, 
giving [ajo - 9'3° for c = 7'87 in ethyl-alcoholic solution. 

The conclusion may thus be drawn that 1-aeetyImandelie acid is 
esterified by 1-uienthol more quickly than is d-acetylmandelic acid. 

It accordingly appeared from thi.s experiment that, whilst ths 
racemisation which takes place daring the saponification of l-menthyl 
d-mandelate and l-menthyl Z-mandelate respectively is very considerable 
(Trans,, 1904, 85, 378, 1249), this racemisation may he largely pre- 
vented by the introduction of the acetyl group into the monthyl esters. 

The fractional esterification of r-acetylmandelic acid by the active 
borneols was also examined. The acid (10 gram.s) wa.s heated at 150“ 
for one and a-quarter hours with 7-borneol (10 grams). The un- 
esterified acid, which was completely separated from borneol and 
bornyl esters, amounted to 3 83 grams, and was Isevorotatory, giving 
[a]D - 7'9° for c — 10'97 in ethyl-alcoholic solution. Tiiis acid contained 
very little aoetylmandelic acid, the acetyl group having been eliminated 
almost completely in the process of separation of the acid. The ester 
mixture was saponified by boiling for seventy minutes with a solution 
of 6-25 grams of potassium liydroxide in 80 o.o. of ethyl alcohoL 
The mandelic acid recovered (4-1 grama) was dextrorotatory, giving 
[a]rj -1- 1'7° for c= lO'lO in ethyl-alcoholic solution. 

This experiment showed that : (1) esterification takes place more 
quickly when f-borneol is substituted for f-menthol ; (2) d-acetylmandelic 
acid is esterified more quickly by f-borneol than ia i-acetyimandelic 
acid, arid (3) racemisation during the saponification of the ester mixture 
is more pronounced in this ca.se than with /-menthol, but not bo 
pronounced as when the meuthyl mandelates are saponified. 

These deductions were confirmed by a similar experiment, where the 
same quantities of the )--acid and d-borneoi were used. The heating 
was conducted for one hour. The unesterified acid (4T5 grams) was 
dextrorotatory, giving fa]u-(-6‘6° for e=10'61 in cthyl-alcoholie 
solution. The saponification of the ester mixture was conducte 
by boiling for one hour with a-solutioa of 5'G8 grams of potassium 
hydroxide in 80 c.c, of ethyl alcohol. The recovered mandelic ac^ 
(3'67 grams) was lasvorotatory, giving [u],, -2'1“ for c = 19 ® 

ethyl-alcoholic solution. 
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Fractional Saponification of \-Menthyl dl-Acelifimandelate. 

Thirty grams of f-meuthyl r-mandelate (Trans., 1901, 85, 378) were 
warmed with an excess of acetyl chloride for one hour. The excess of 
acetyl chloride was removed under diminished pressure, and the 
residual oil di.stilled. 

Uhnthyl AlacetylmanMate, C„Il 5 -CH( 0 Ae)-C 02 -C,„Uj 5 , is a colour- 
less oil, which boils at- 2057? mm. For analysis, it was heated with 
an excess of standard alcoholic potassium hydroxido for one and a-half 
hours, the excess of alkali being then o.stimated by standard acid ; 
1H15 required 22-3 e.c. alkali (O'SDiV). 

CjoHjjO, requires 22-3 c.c. 

Det6rminatioD,s of its specific rotation in othyl-alcoholic solution 
gave i 

l = % c = 0'128, a'J’ - 10-417 [ajl,” -57-07 
f = 2, 0 = 2-5325, al) - 2-907 [a](,' -57-27 
Mtid Saponification.— The e.ster (6 grams) was dissolved in 33 c.c. 
of 0'39y-alooholio potassium hydroxide, this being about one-third of 
the amount required for saponific-ation and elimination of tho acetyl 
group. After twenty-four hours at the ordinary temperature, the 
alcohol was evaporated, water- added, and the mixture concentrated a 
little by evaporation on the water-bath. It was rendered alkaline by 
sodium hydroxide, and tho menthol and unsaponified esters removed 
by extraction with ether and subsequent evaporation of the aqueous 
solution. The latter was acidified tiy mineral acid, and the mandelic 
acid extracted with 'ether. The .acid (0-81 gram) was dextrorotatory, 
giving [a ]y -f- 15-4“^ for c = 3-92 in ethyl-alccholic solution. 

Final Saponification . — The mixture of unsaponified esters was then 
heated for two hours with 30 c.c. of 0-39.V-ethyl.aIcoholic potassium 
hydroxide, an amount which was found to be sufficient for complete 
saponification. Daring the initial saponification, tlie acetyl groups 
must therefore have been eliminated very considerably from the 
residual acetyl esters. A large excess of alkali was avoided on pur- 
pose during the final saponification, in order to minimise the racemi- 
sa ion. The alkaline solution was acidified by a little dilute hydro- 
one acid, the alcohol expelled, and the luonthol removed in the 
'*’1'® mandelic acid obtained (1-5 grams) was hevo- 
■»tatory pving [«]„ - 14-5° for c = 7-31 in ethyl-alcoholic solution. 

i ow It has been shown that of the two esters, f-meiithyl d-acetyl- 
Quifu'^^ ^--acetylniandel.atB, tho hatter is the more 

fiublo ^ 'n ®®ght, therefore, to be the more quickly sapioiii- 

'vhiel ■ 1^; , of f-menthyl df-acetylmandelate, 

“oacoholic solution is doubtless split up into the diastereo- 
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isomeric esters,* might therefore be expected to give a lievorotatory 
mandelic acid mixture as the product of the initial saponification, It 
will be observed from the experiment just described, that the acid 
from the initial saponification is dextrorotatory. It has beeu shown 
however (Trans., 1905, 87, 1004; 1907, 91, 1814), that during the. 
fractional saponification of ^-meothyl r-mandelate, the racemisation 
caused by the alkali in the early stages of the saponification is marked 
but becomes less and less so as the saponification proceeds. Ifc 
further shown that, by variation of the experimental conditions, it is 
possible to obtain at will either a dextrorotatory or a laevorofatory 
mandelic acid mixture from the initial saponification of /-menthyl 
r-mandelate, although it has been proved by direct measurements of 
the velocity of saponification (Trans., 1907,91, 789) that ^me^thyl 
r^mandelate is saponified more quickly than is f-menthyl ^mandelate. 
An interpretation on similar lines to that given formerly may be 
advanced to account for this abnormal result on the fractional saponi- 
fication of the (f/*acetyl ester. But the present case is more compli- 
cated than the former one, .«ince an additional factor is introduced, 
namely, the elimination of the acetyl group. Since /-menthyl 
rf-acctylmandelate uud /-menthyl /-acetylmandelate are not enantio- 
morphously related, the velocity of displacement of the acetyl group 
in each of these cstcr.s is probably not the same. Again, in the 
present case, the racemlsing elToct of alkali is less than when ^-menthyl 
r-mandelate is saponified under similar conditions, since the alkali is 
partly used up to fix ti)o acetyl groups as pota.s.sium acetate, and there 
is le.ss of it available for racemis vtion. 

The striking feature in the experiment quoted is, however, the 
preponderance of /-mandelic ncid formed. -The theoretical amount of 
mandelic acid obtainable from 6 grams of /-menthyl dZ-acetylinandelate 
is 9'78 grams, wherea.s 2'3l grams were actually obtained, the initial 
saponification giving 0 81 gram with [a]„ + 15'4^, and the llnal 
saponification 1*5 gram.s with [ajj, ~ 14'7^ 

In a .second experiment, Z-menthyl t//-acetylmandelate (6‘3 grams) 
was boiled with 30’5 c.c. of 0*39 A-alcoholic potas.siiim hydroxide; 
the solution was neutral after two minutes. The acid obtained as 
before amounted to 0 8 gram, and had -t-8'7'^ for c^3'8 in ethyl- 
alcoholic solution. Tho ester mixture was dissolved in 75 c.c. of 
0'39A-alcoholic potassium hydroxide, and allowed to remain for three 
weeks at the ordinary temperature. The resulting mandelic acid (1 81 
grams) gave [a][, — 13'2^ for c = 9‘0 in ethyl-alcoholic solution. The 
theoretical amount of mandelic acid obtainable from 6'3 grams of ester 
is 2’88 grams ; the amount obtained was 2*61 grams. 

* Compare, hnwever, Kiiipiu" (this vol., 408), who deals with the question 
the oxisteijce (jf pui tially laeeiiiie salts in solution. 
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In another experiment, 4-75 grama of ester were dissolved in 49 c.c. 
ot O-SOiV alkali, an amount which is two-thirds of that necessary for 
complete sapoijification .of the ester and elimination of the acetyl 
group. After two days at the ordinary temperature, the solution was 
Lulral. The resulting acid had [a]„ +10-1“ for c = G-46 in ethyl- 
alcoholic solution. The ester mixture was saponified at the ordinary 
temperature by 26'5 c.c. of alkali, which wa.s more than was necessary. 
The resulting acid had [a]^ -30-7° for c = 2'37 in ethyl-alcoholic 
solution. 

It need hardly be stated that the necessary precautions were taken 
to ensure that the mandelic acid mixtures, which were polarimetrically 
examined in these e.xperiments, were free from menthol. 

the deduction was drawn that a licevoYotntovy mandelic acid 
mixture might be obtained from f-menthyl cK-acetylinandelate by 
acting on it with an eacess of alkali ami then removing tho menthol. 
This was found to be tho case (see later). 

It was therefore necessary to show that this curious result was not 
due to the 7menthyl df-acetylmandelato containing a little excess of 
the /-incntliyl f-acetylmandelate, and the following evidence is 
accordingly submitted. 

(1) l-MenUtyl \-acelylmaMiUe, C,lI.-CH(OAc)'CO,,’C,oH,g, was 
prepared by acetylaliug f-menthyl f-mandclute (Trans., 1904, 85, 
1349) wUh acetyl chloride. It is readily soluble in ether, ethyl’ 
alcohoh benzene, carbon tetrachloride, light petroleum, carbon 
disulphide, methyl .acetate, chloroform, or heptane, and sparingly so in 
water,. It crystallises from .aqueous alcohol in colourless needles 
and melts at 45 — 46° : 

1 0305 required 15-6 c.c. of 0-;J99.\'-othy|.alcoholio potassium 
hydroxide for oliminatiou ot tho acetyl and moiithyl groups, 
requires lo jo c.c. 

■ Its rotation was determined in ethyl-alcoholic solution : 

f = 2, c= 2-584, a;,’-6-36', [a]?,- - 123-1°. 

IMenlhyl A acelylmmihlul,, C„ll 5 -f;ll(OAc)-CO.cC|„H;,j,' prepared by 
acetjiating 1-mcnthyl d-mandelate (Tr.ans.. 1904, 85, 1249) with 
acetyl chloride, crystalli.ses from aqueous alcohol iii noedlos and melts 
at 44-5 — 15“ : 

10067 required lG-0 c.c. of 0-37S.V-elhyl alcoholic potassium 
liydroxide. 

requires lO O c.c. 

Its lotation was determined in ethyi-alcoholic solution : 

^-2, c = 2-679, +0-17^, [a]',; +S-S". 

''■er 't three isomeric /-monthyl acetylmandelates 

en under .similar coiiditioi'is of concentration ami teuiperiiture. 
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The value [a], > -57‘15°, calculated for ^-mentliyl d^Z-acetylrnandelate 
from the preceding reaulfca, is practically identical with that actually 
found, namely - 57*2°. , ^ 

(2) The saponification of 7-menthyl (i-aeetylmandelate and ^menthyl 

^acetylmandelate respectively under, similar conditions was studied 
A solution of the former ester (1‘0067 grams) in IT’fii c.c. (calculated 
16‘0 c.c.) of 0‘378^V’-ethyl-alcoholic potassium hydroxide was kept at 
the ordinary temperature for twenty-three Imurs, and was then boiled 
gently for ten minutes. The mandelic acid, extracted in the usual 
manner after the removal of the menthol, had +86'6^ for 

0 = 3-94 in aqueous solution. ((^Mandelic acid has [a],> about 
+ 158° under similar conditions.) A parallel experiment wag carried 
out at the .same time with ^menthyl /-acetyhnandelate. The mandelic 
acid recovered in this ease gavo for c = 4-l in aqueous 

solution. 

(3) The /-menthyl (W*acetylmandclate described in this paper had 
[a]u -57*2° for c = 2'5325 in ethyl-alcoholic solution. In its pre- 
paration vacuum distillation was resorted to. This ester may be 
regarded as a mixture in eijual amounts of Z-menthyl tZ-acetylmandelate 
and 2-mentliyl /-acetylmandelate, and it is quite conceivable that at 
elevated temperatures these esters can undergo partial opticiil 
inversion with different velocities in tho acetylmandelic portion of 
their molecules, tho monthyl portion remaining optically vmchanged. 
TJio effect of tho vacuum distillation might therefore be to give a 
mixture of unequal amounts of tho two diastereoisomeric esters. 
That such is not the case was shown by tho following observatipo. 

^-Menthyl c/-acetylmaudelate (0'1260 gram) and ^menthyl /-acetyl- 
mandelate (0'1260 gram) were mi.xed, and the oil which was formed on 
warming was dissolved in ethyl alcohol. The following rotation was 
taken : 

/ = 2, c = 2-52, aj?"* - 2-885°, [ajlf’ -57-2° 

This value is identical with that given above. 

\-M enthyl Bcnzoyhnandelates. 

\-Menihyl AVhenzoyhnand elate, CgH5'GH(0Bz)'C02’Cj(jH]g, prepared 
by benzoyiating /-meiitliyl r-maiidelate by the Schotten-Baumann 
method, separates from ethyl alcohol in flat, glassy needles and melts 
at 75 — 76° ; 

1'4989 required 19 ’05 c.c. of 0-399 A'-ethy 1-alcoholic potassium 
hydroxide for elimination of the benzoyl and menthyl groups. 

UojHgoO^ requires 19*06 c.c. 

Its specific rotation in ethyl-alcoholic solution was determined : 

/ = 2, c = 3-984, av! [«]!’ -44-4°. 
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The fractional sHpohification of this ester was accompanied by a 
coSsiderahle amount of racemisation. In one experiment, 4'1 grams 
^ere saponified at thje ordinary temperature by half the calculated 
amount of alkali j the mandelic acid resulting from this initial 
saponification, after separation from menthol and benzoic acid, 
amounted to 1*2 grama, and had [a]„ —2-5'^ in ethyl-alcoholic solution. 
Tlie residual esters on saponification gave a mandelic acid (0*24 gram) 
with [ajn -33'7°. The total mandelic acid obtained was thus 1'44 
grams, the theoretical amount being 1‘58 grams. 

In another experiment, where one-third of the calculated amount of 
alkali was used for the initial saponification, the resulting mandelic aci<l. 
Avas dextrorotatory, giving [alu -f 3*6°, whereas the final saponification 
gave an acid with [a.]i> — 29'0’^. 

It was thus clear that benzoylation would be of little value as an 
aid towards realising the asymmetric synthesis of mandelic acid. 
That the racemisation was very pronounced during saponification was 
also shown by the behaviour of f-menthyl f-benzoylmandelate (Trans., 
1904, 85, 1249) towards ethyl-alcoholic potassium liydroxide. The 
maodelic acid obtained had [a],) - 39’2'* in aqueoms solution. 

Asymmetric Synthesis of\-Mandelic Acid. 

The reduction of f-meuthyl benzoylformate, 
was described in a former paper {loc. cit.). In ono case, tlic reduced 
product had [ajp — in ethyl-alcoholic solution, and in another 
case it had [a]i, - Since /-raenthyl r-mandelate has 

[ujn about —74® the product of the reduction of the benzoylformate 
contained a slight preponderance of 7-menthyl 7-inandelate. In the 
present experiments the reduction product was slightly more active 
than formerly. 

Kxperment I. — Z-Menthyl benzoylformate (3 grams) w.as reduced by 
aluminium amalgam. The menthyl raandelate formed gave the 
following value for the specific rotation in ethyl-alcoholic solution. * 

Z = 2, c-2-952, -4-81® -81-5® 

This product was acetylated by acotyl chloride, the excess of the latter 
evaporated, and the residue kept /under diminished pressure until the 
odourof acetyl chloride had disappeared. The residual viscous liquid(3'09 
giams) was dissolved in 92'5 c.c. of 0‘3993'^ethyl-alcoholic potassium 
hydroxide tg which one c.c. of water had been added, Tho theoretical 
amount of alkali necessary forthe dispdacement of the acetyl and menthyl 
gioups is 4 ( 5 -’^ Q After twenty-two hours at the ordinary tempex'a- 
bue, the alkaline solution was boiled for live minute.s, and then nearly 
'Witialised by mineral acid. Water was added, and the solution 

eated for some time to expel the bulk of the ethyl alcohol. The 
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menthol was then completely removed in the usual manner tv 
extraction with ether and subsequent evaporation of the aqueoiig 
solution. The uiandelic acid mixture, obtained by acidification and 
extraction with ether, amounted to 1*2 grams, the theoretical amount 
being 1*4 grams. It melted at 114 — 119“, and gave the following 
result on polarimetric examination in aqueous solution : 

^ = 4, c = 4-4, al;“ - 274'^, - 15-6°. 

This result shows definitely that an asymmetric synthesis had taken 
place, since the activity of the mandelic acid, formed by the complete 
saponification of /-menthyl c^^-acefcylniandelate where a large excess of 
alkali was avoided, is much loss than [aj^ - 15 G^. ^Menthyl 
(^^acetylmandelato (2 grams) was dissolved in 34 5 c.t. of ethyl- 
alcoholic potassium hydroxide (0‘3983’^), the calculated amount beinn 
30'3 c.c. After two days at the ordinary temperature, the mixture 
was boiled for ten minutes, the alkalinity reduced by mineral acid 
\intil the solution was nearly ncutx’al, the menthol removed as usual, 
and the mandelic acid recovered. The acid had the following rotation 
in aqueous solution : 

^-2, c = 3*4145, u'J -0*20^, [tt]'^ -3-1^ 

A liBvorotatory mandelic acid was also obtained by boiling the 
ester for twenty minutes immediately after solution in the alkali, 
which, as before, was used in excess. 

Experiment II. — /-Monthyl bcnzoylforoiate (3 grams) was reduced 
in much the same manner as formerly ^by means of alnmininm 
amalgam. The resulting mandelate gave ou polarimetric examiQatioii 
in ethyl-alcoholic solution : 

^ = 2, C--3-223, -5-17^[a]VJ -SO-2^ 

The ester was acetylated, and 2*5 grams of the product dissolved in 
44 c.c. of 0-378A-ethyl alcoholic potassium hydroxide, the calculated 
amount being 39’8 c.c. A 10 per cent, excess of alkali was thus 
used. The solution was boiletl for twenty minutes, and the mandelic 
acid isolated in the usual manner. The activity was determined in 
aqueous solution : 

. 7 = 4, c = 3-9224, a', ^ -1-71° [a]'^ -10-9". 

7-l\Ienthyl <f7-acetylmaudelate was saponified under conditions 
similar to the preceding. 

The ester (2'06 grams) was dissolved in 3G c.c. of 0 ’ 378 A-filkLdi, a 
10 per cent, exce.ss. The mandelic acid recoveied had tiie followicg 
rotation in aqueous solution : 

■ 7 = 2, c = 4-2275; ai;^ -0-38° [a]L7 -4-5° 

Bikki’.f.ok Collkck 
London, K.C. 



DIAZOHVDKOXYLAMINO-COMPOUNns. 


PAliT 11 . 


1115 


CKXVI. Diazoliydroxylaniino-compounds and the In- 

Jlnence of Suhstitutiny Groups on the Stability of 
their Molecides. Part II. 

By XoioiAS Leslie Geeuaud and TIekbeiit Beya.n' Tdompson. 

I.V a pi-evioiis comuiuuination (this voI„ p. 767), a number of diazo- 
hydiOxylammo-compouDds wore described, all of which might be 
considered as mono-substitution products of the parent substance 
benzencdiazohydroxykmino-ji>toluene, ’ 

CHo<^^N(OU)-N:xV/7\ . 

and containing their various substituting groups in the rin^ A in 
various positions relative to the azo-grouping already present’ The 
object of the present paper is to describe e.xperimonts carried out 
with a v.ow to determine the innueuco of those various substituting 
groups on the general stability of the molecule. The problem was 
attacked m two ways ; first, the action of bromine dissolved in an 
oigamc solvent was tried, and secondly, tlio effect of treating each 
separato compound with an acid under definite conditions of 
temperature and concentration, that is, under known conditions was 
lietermmed, ^ ' 

Th^ Action oj BroniioAt in C/doroforni Solution. 

Thednilial erperiinents on the action of bromine in chloroform 

sol.itioii oil these substance., seemed, at tlm outsel. to lead to the 

gcuci-al conclusion that the method would form an excellent means of 

obtamiug a qualitative idea of the subilily of the variou.s compounds 

1 which it was tried, and hence information as to the etfect produced 

bj he various substituting grou],., on the .stability of the molecule 

wataiimig them. A closer c.xamination. however, of the reaction 

leteiiled the iaet tliat, not only di,l bromino act •» ■ -i in 

i-ent di 1 - L'l'ommc act a:> a decomposinrr 

„ at towmds the compound in question, hut that it also acted as a 
ahth place at one 

whilst in thJ f' “inpouiids concerned, 

St he case ot others, the one or the other took place as tb^ 

liaidlT? ■ T ''' tl'i'-. the action of bromine could 

% he oonsidered as one throwing any great light on the ob eett 

ingcn rVthZ ZZr by this means, and that 

huote this wotk'i T™"' 'lelermiimd 

'OL xcv. ^ 



1116 


' GEBHARD AND THOMPSON : 


THq Action of Hydrochloric Acid on the Diazohydroxylamino- ^ 
compounds. 

As was previously shown {loc, cU.'), all diazohydroxylamino-com- 
pounds are affected by hydrochloric acid, which apparently 
more powerful when acting in solution in an organic solvent. Xljg 
decomposing action of this acid is a "very simple one, as may readily 
be proved by qualitative means : a diazonium compound and a 
hydroxylamine (or a product of its rearrangement) results thus : 


R-N<' 


R*N — -n:n-u. 
\ . 
OH 


/ 


X 

-OR 


Ri’NiN 

■H 


! 

Cl 

(winch necessarily 

A diazoniuiji salt. 


suffers suhse'iuoiit leHrraugement 
under the ififlucucc of the acid). 


This decomposing action was now made use of as a means of 
ascertaining quantitatively how much of each separate diazohydroxyl- 
amino-compound was decomposed when treated with the acid under as 
comparable conditions as possible. The method used consisted in 
allowing the acid, in definite quantity at a suitable concentration and 
at a definite temperature, to act on the variously substituted diazo- 
hydroxylamino-compounds for definite lengths of time, in order tc 
determine exactly in each case what effect ortho-substitution has ovor 
and Tabove para- and mota-substitution, and, furthermore, to derive, 
where possible, any information re.specting the relative effects of each 
specific substituting group on tiie stability of the molecule. Dealiag, 
a.s is obvious, with a whole series ot compounds all possessing different 
solubilities in various solvents, it was hardly possible to lay down any 
definite conditions to he observed throughout. The factor, tempera- 
ture, at which the decompositions wore carried out was, however, 
fixed at and owing to the different solubilities shown by the 
various substances, all experiments could not be carried out in the 
same solvent. A fux*ther difference in the examination of the variou.. 
substances which it was necessary to observe was occasioned by the 
wide differences existing between the ease with which some were 
decomposed and others not, necessitating the use of varying amoan s 
of hydrochloric acid compatible with experimental exactness. 

A known amount of the substance to be examined, name), ^ 

gram, was dissolved in a definite quantity in. the organic so ^ 
(either chloroform or glacial acetic acid), and to it ^ 
definite volume of the same solvent saturated with diy c 
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chloride at 13°. The mixture was kept at 15" for a definite time 
when it was treated m such a manner as to isolate in aqueous solu’ 
tion the diazonlum compound formed, the actual amount of the same 
being estimated by treatment at the boiling point with 2j\^-sulphuric 
acid, the nitrogen evolved being collected. Prom the volume, tempera 
ture, and pressure of the gas obtained, it was an easy matter to 
determine the actual amount of the diazohydroxylamino-compound 
decomposed under the conditions employed. 

A series of experiments was carried out on the variously substi- 
tuted diazohydroxylammo-compounds on the above lines, the results 
of which are tabulated below. ’ 


SiiLstancc. 

Diiiixcneiliraicohydroxyl- 

uiuiiio-;;-toluoue. 

&-l!roinobenzonfiliiuo* 

liydroxyLuniuo-]!- 

toluciic. 

/'•I’romobenzcBcdiuzo* 

liy'.h'yxyIainiuo-;i. 

tului'iiB. 

pfRrniriobenzeiiodiazo- 

liyilroxylaniiiio-;)- 

toliK'ne. 

c'-Tolylflia/.ohyih'axyl. 

y-Tolyldmohytiroxyl- 

;uniuo-;j-toliu‘iiL'. 

"'•Tolyliliiizoliydi-oxyl* 

:i!uiiiy-;i-tolucri<;. 


ilecoHipositig 
Solution. soluiioti. 

ClfCl;. 15 c.c. CUCL 
15c.c. OHCl., 
(saturated with liCl) 

CHClj ir>c.c. CHCL 
loc.c. CHCl. 
(saturated with jici) 
CHCI3 loc.i:. OllClj 
15 c.c. CHCl, 
(saturated wiiJi HCl) 
CHCla 15 c.c. CHCl. 

15 c.c. CilUl” 
(saturated with ilfl) 

30 c.c. ColljO., 

10 c.c. 

(saturated wi'tli JK'|> 
C.H.Oo SOc.c. CJI/y. 

10 c.c. 

(saturated with JlCl) 
(.UI4O.. 30 c.c. ColJ/y. 

10 c.c. 


experiment 

in hours. 


at N.T.P. 
oldtaiiiod 
ill c.c. 
17-0 


0*4$ 




ii-jr* 


ceuta^'e 

dccoiii. 

position. 

72'6 


02-8 


89*1 


32*4 


iU'S 


20*0 


(saturated with ll'cl) 




'AitmlMmmiiaza. tUljO, 20 c.c. C.,H 0,. 

(saturated tnilufci) 

12 

3 '55 

16-3 

'-h'itrobcatMiadiazo- ChH.O. 20 c.e. L-.,1I,0., 

(aaturatedwitli'llCi) 

12 

13 --ll 

61-92 

■ ■Xu,obeiizcm.diazo- CdlaO., 20 e C.,II 0 

■ isaturatoiwrSl, 

12 

lO-t'3 

50-6 

■&.i''Mlio.cjbti,zs,icdi. O.H.O.. 20 I- C II 0 
JHahnne,/'*™"""' (saturated witli'llVl) 

12 

2 'i >4 

13-5 

A 

Wolucoe.' “ (saturated with IlL'I) 

12 

tiro 

36 ’3 

20C.C. CJ1.0, 

‘ ' \Hatur;itcd witli 

12 

9-07 

48'4 


' gram nus used in cadi case. Tem|.cralurc 13“, 

4 D 2 
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Diacussion of Results. 


The main fact to be deduced from the foregoing series of experi 
ments is that when a diazohydroxylamioo-compound is substituted by 
some group or other in. the ortho-position relative to the one occupied 
by the azo-group, then the general stability of the molecule is 
sensibly increased. In other words, the effect of an ortho-substituent 
on the action of decomposing agencies is a protective one ; it may in 
fact, be compared with that similar phenomenon shown by the esters 
of differently substituted aromatic acids towards hydrolysis, when 
is well known, the presence of a substituent grouping in the ortho- 
position with rospcct to tlie carboxyl group greatly retards the same 
(compare V. Meyer and A. M. Kellas, Zeitsch. physikal. Chem., 1891, 
24 , 24 : 3 ; Ber.y 1895 , 28 , 1258 ). Similar phenomena are filso 
observed in the behaviour of aromatic amines when similarly substi- 
tuted relative to the amino-group (compare A. Werner, Lehrhuchdtr 
Bte)-eoche7me). The protective influence, as it has been termed, which 
substituents in. tho ortho-position relative to the azo-group exert ou 
the stability of the molecules of these diazohydroxylamioo-compouLds 
towards decomposing influences, from analogy may therefore be stiid 
to be further examples of the well-known phenomenon of steric 
hindrance. 

A much better idea of the differences existing in tho dccoinposability 
of isomeric compounds containing their substituting group io tli6 
ortho-, par^-, and meta-po.sitions respectively can be gained by a 
glance at the foregoing table. With tho exception of the metbyl 
substituted derivatives, it will readily be observed that tb© ortho- 
compounds all show the least amount of decomposition compared with 
that of their para- and meta-isoineridos respectively, the decomposiDg 
influences, it will be noted, being identical in the case of each set of 
isomerides. 


The hindering influence against decomposition exerted by groups 
situated in the ortho-position with respect to the azo-group in these 
compounds is therefore amply demonstrated, and is quite comparable 
with other well-known cases of steric hindrance. A cou»pan!>oEi of 


the influence of the various substituting groups themselves ou the 
stability of the substances regarding the question as to which 
exercises the greatest hindering effect cannot be entered into by 
reason of the fact that although the, decomposing influences made usu 
of are comparable for any three isomeric substances, yet these 
influeiices, naturally changcil for reasons before .stated, are iu no ^'ey 
comparable where substances containing different substitutiug groups 


are concerned. 
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The results obtained from the of bromine on these diazo- 

hyclroxylamino-eompounds, which are of interest as throwing a light on 
the problems, will be found detailed with each specific reactaon noted. ’ 

Experimental. 

Action of Bromim in Chloroform Solut.wn on Bmseneiiaxohydroxyl- 
amino-^-tolue^ie. 

A solution of 0'45 gram of lienzenediazohydroxylamino-p-toliiene in 

15 c,c. of chloroform was mixed with (J-he.c. of a 10 per cent, solution 
of bromine, also in chloroform at 10“ After rapidly rcdneing the 
slight rise in temperature produced, the mixture was kept for ten 
minutes, and the crystals which separated were collected ; these were 
pruveil qualitatively to consist of a hromo-substitution product of the 
ji’igimil sulistance. The chloroform mother liquor was extracted 
llioroughly witli water, and the aqueous extract on testing with an 
illinline solution of /3-naplithol was found to contain the merest trace 
5t a fliimnium compound. On evaporation of the chloroform solution, 

1 few pale brown crystals separated, and a very faint odour of a nitroso- 
rompound was noticeable. Under the above conditions the action of 
bromine appears to be almost entirely one of substitution, practically 
no IbsioL of tlie molecule taking place. 


Aiiion of Bromine in Chloroform Solntion on the Methyl 

Berivatires of BencceneJiazohydroxylnmino-p-foluene. 

(«) o-ToiyUiazohyclroxylammo-x,-tolue.,)e.^ -X chloroform solution of 
be above compound was treated with two molecular proportions of 
iromine; a considerable rise in tempenitnro took place, .and, after 
iceping for ten minutes at 18“, the .solution was extracted with 
vater and the chloroform evaporateii in a vacuum. A .semi crystal- 
ine residue was left, which, after drying on a porous plate, was 
■eriystallised : 




gave 14-7 c.c. nt 2P and 75S mm. 
„ O'OrOG AgBr. Br=24 05. 


N- 13-09. 


‘^iJr^ONgBr requires N- 13-13; Br-2rj 0fl per cent. 

The reactions of this substance are almost iilentieal with tliose of 
‘^^'f^hydroxydammo compound from whicli it is derived, and it is 
a ^'^^'‘<ihrohio-o-tohf!dii(zokijdrox^jhtmino~^ toluene. 
f a f n 1 11 ^^ ( a-nd crystalliso.s in bro.ad, flat needles 

t colour, which turn brown on exposure to light and air. 

lorcsl-^^- soluble in benzene, chloroform, and acetone, hut 

Troin ^ ‘iloohol, ether, or light pptroloum.' 

poiou.'- plafe on whicii the orudo bromination product 
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was dried, a quantity ^of a bright green oil, sho-vring 

the properties of, and being identical with, p>nitrosotoIuene, vas 
isolated 

On adding the aqueous extract of the chloroform solution to an 
alkaline solution of /2-iiaphthol, a considerable quantity of a (j^ep 
scarlet dye {hromo-o-iolylazo-^-^phthol) was precipitated, which, on 
crystallisation from glacial acetic acid, melted at 171° : 

0*1563 gave 0-0850 AgBr. Br = 23*14. 

C^-Hj^ON^Br requires Br = 23*46 per cent. 

Bromine thus apparently fexercises primarily a substituting in- 
(liience, the substituted product subsequently suffering decomposition. 

(i) m-Tolyldiazohy(h'Oxylamino-\)-toluene . — By a similar action of 
bromine in chloroform solution this compound yielded monohromo- 
m-tolyldiazohydroxyJamino-p'toluene^ melts at 155° and crystal- 

lises in bright yellow, long, slender, hair-like needles ; these are 
very sparingly soluble in light petroleum or alcohol, more readily so 
in benzene, ether, or acetone, and very readily so in chloroform : 

0*1125 gave 12-7 c.c. Ng at 20-5° and 762 imn. N = 12'93. 

0*1341 „ 0*0794 AgBr. Br = 25*ll). 

requires N = 13'3 ; Br — 25*00 per cent, 

Tlie substance is very much more stable than the diazoliydroxyl- 
amino-compound from which it is derived, otherwise the reactions of 
the two substances are almost identical. 

A bright scarlet dye {hromo-m-tolylazo-p-naphthol) was obtained 
from the aqueous extract of the chloroform solution, and, when pure, 
melted at 145° : 

0*1271 gave 0*0696 AgBr. Br- 23*30. 

CijH^gON.-vBr requires Br = 23*46 per cent. 

Hence the action of bromine in this case is practically identio:\l 
with that obtained from the ortho-isomeride. 

(c) p-Tohjldiazohydro:i'yl(imino-\>-tQlne')ie . — In this case also tlic 
action of bromine gave rise to a }?io?io6rorrto-siibstitution product, 
which crystallises in long, slender, bright yellow needles melting at 
102°. With the exception, of alcohol and light petroleum, the 
substance is very’ readily soluble in the common organic solvents. 

0-1131 gave 0*0670 AgBr. Br-25-20. 

C, 4 HijON 3 Br requires Br — 25*00 per cent. 

Its reactions are practically identical with those of the compound 
from which it is derived. 

A considerable quantity of ^;-nitrosotoluene was also isolated as ■ 
result Ilf the reaction, and the bright red dyestuff obtaine 
coupling the diazonium salt obtained from the aqueous cxtiact o ^ 
original reaction mixture with ^-naphthol was found to be i 
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with j]-tolylazo-/3 naphthol, and thus iaj contain no bromine, differing 
in this respect from the dyes obtained in the case of the ortho- and 
raeta-isomerides. Bromine thus has not only a substituting action, but 
also a decomposing one, both apparently taking place simultaneously. 

Aelion of Bromine in Chloroform Solution on the Carhetlwxy- 
henzenediazohydroxylamino-^-toluenes. 

(a) 0 - Carhethorybenzemdiazokydroxylamino - p - toluene. — A mono- 
broaio-substitution product of this was obtained in almost theoretical 

yield ; the hromo-o-caThethoxybenzenediazohydroxylamino--^-toluene ob- 
tained is of a pale yellow colour, melts at 148°, and crystallises in 
stollale aggregates of thin, sharply-pointed needles. It is very 
sp.aringly soluble in light petroleum, alcohol, or glacial acetic acid, 
but very readily so in benzene or chloroform, and its roactions are 
similar to tho.se of the p,arent substance : 

01 199 gave 0-2780 CO^ and 0-0C42 C- 50-56 ; H = 4-76. 

()-12S5 „ 12-8 e.c. Nj at 20° and 76.8 mm. N = 1 1 •,53. 

O-UOl „ 0-0699 Agflr. .Br = 21-18. 

C,,,lI„; 05 N,nr requires 0 = 50-80; 1[ = 4-21 ; N = ll-ll ; Br = 21-16 
per cent. 

The aqueous extract of the reaction mi.xtiiro was found to contain the 
merest trace of a diazonium compound. 

Some expcriinonts were also carried out on the .action of bromine 
on the .'ame compound in glacial acetic acid solution, when it 
was found that its behaviour was absolutely identical to that in 
ohloroform. 

Bromine therefore acts on this compound solely as a substituting 
agent, tlie pre.senee of a carbetlmxy-group in the ortho-position with 
respect to the diazobydroxylamino-grouping apparently serving as a 
protection against the decomposing action of the halogen. 

(5) 'o\-Carlethoxyhe7izeiiediazohydroxylaniino-]>-toluene. — In this case 
no trace whatever of a bromine substituted compound could be isolated. 
The chloroform solution, after e.xtraction with water, left a large 
quantity of a dark-coloured oil, almost entirely volatile and consisting 
of impure ywiitrosotoluene. 



™ obtained: r- , „ „ 

0'1-152 gave ll'OO c.c. at 19° and 745 mm. N = 8-56. 

requires X-— 8*75 per cent, 
bromino in glacial acetic acid was identical with 
©iven above, so that in both solvents its action was solely one of 
('composition. 
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(c) ^‘Garheilioxyhentenediazohydroxylamino-'^-ioluenfl.. — The ehloro 
form solution on evaporation yielded an oily, semi-liquid residue 
which consisted chiefly of jo-nitrosotoluonc. On extraction witli licftt 
petroleum, however, an insoluble residue was obtained, too 
amount to be submitted to analysis, but which was proved to contain 
bromine. The aqueous extract of the chloroform, on coupling with 
y3-naphthol, yielded a dye, which was free from bromine. Hence 
bromine seems to exert almost solely a decomposing influence 
substitution taking place only to a very slight extent. ’ 

Action of Bromine in Chloroform Solution on the Three Mono- 
nitrohenzenediazohydroonjJamhio-'^-toluenes. 

In the case of the ortho-isomcride at the ordinary temperature no 
action whatever took place, whilst at higher temperatures both 
decomposition and substitution were effected. 

The meta-isomeride suffered only decomposition, little, if any, .sub. 
stitution taking place, wliilst identical behaviour was ol)?erved in the 
case of tho para-isomeride. 

At low temperatures, namely, at 10 — 15'’, the ortho-isninpride 
remains absolutely unattackod after keeping for weeks, whilst ths 
other two are only very slowly decomposed, tlms demonstratiiii: the 
protective action of the nitro-group in general and its greater 
protective action when in the ortho-position. 

Action of Bromine in Chloroform. Solution on the Three Monohom- 
henzeneiliaxohydroxyla'uiino-'g-toluenes. 

In the case of the ortho-isomeride, the action was both of a dpcom- 
posing and of a substituting nature. Tlie chief action in the ca>e of. 
the meta-isomcridc was one of decomposition, and in the c.ase of the* 
para-compound almost exclusively one of substitution, the reiu'iion 
therefore in general furnishing little or no criterion of the effect of 
the bromine atom in its three possible positions. 

In conclusion, tho authors desire to express their indebtedness to 
the Research Fund Committee of tho Chemical Society for a grant 
which has partly defrayed the expenses of tlu'.s investigation. 

Cm K\firAi, L.\ r.or.ATDiiY, 

Tk<‘ii mi a I. Coia.KCE, 



RARGEE' : iJ-IIY droxyphenvlethylamine. 


1123 


( XX\II- — Isoln/ion and Synlhesix of ]i~Ilydroxypliemjl- 
elhfiimme, an Active Principle of Ergot sohdjlc 
id Water. 

By Geoege Bargee. 


Ix ,1 paper on the alkaloids of ergot, F. H. Carr and the author 
(Trans., 1907, 91 , 337) described the amorphous alkaloid ergotoxine, 
to which many of the characteristic pliysiological effects of ergot are 
due. This alkaloid is, however, only present in small quantities in 
most specimens of the pharniacopceial preparations of ergot, and, in 
discussing the latter( 11. IT. Dale and the author {Knchem. J. 1907 
2, 386) postulated the presence of a second active principle soluble 
in ivatcr. Attempts to isolate this hypothetical principle were for 
a long time unsuccessful. Vahlen rrh. e.rprr. Path. Pharm. 
1906 , 55, 131) seems .also to have heen aware of the existence of 
such a principle, but bis so-called " clavin ” lias been shown to 
be an inert mixture of amino-acids, in which leucine predominates 
(Barger and Dale, liiorhem. 1907, 2 , 2S8). 

The physiological properties of p-hyrlroxvphenvletliylamine, 
rerenUy isolated from putrid meat by Barger' and ' Walpole (J. 
nijml, 1903, 38 , 313), suggested that thi.s base might be the 
abovc-mcntioneci active principle of arpicous cryol-cxtracts It has 
indeed been possible (o prove that p-bydroxvphcnyletbylamine 
occurs in such extracts, and that the presence of this base accounts 
in a satisfactory manner for such of the activity as is not due to 
small quantUjes of ergotoxine (sec Barger and Dale, Proc. jjhysiol. 
•Vic,, Hay loth, 1903; the physiological experiments have been 
perfonued by Dr. H, H. Dale). The method of isolation, described 
lelow ivas based on the process employed in the case of putrid 
meat, but required further clahoration on account of the lar^e 
Mioniil of resinous constituents of ergot which are soluble in 


P ) loxj-phenylctbylanune lias figured several times in chemical 
Ti’ Piep-T'erl in small quauUtics by Schmitt and 

iTro-ln "’ho obtained it by beating 

hnnui il- Yeas i.sol.ated by Mmerson {Bdtr. chem. 

bano ; ■ h ^"‘ol-V^ed pancreas, and by 

(""■album- prolonged peptic digestion of 

i^tld th:-, 190(1, [iii], 35, 1195) 

I'om the motW r a lower and a Iiijjher honiologue, 

He sutiuestn 1 f obtained in the putrefaction of cod-livers. 

Lliey I f " name tyrosaiuiue,” since 

} considered as being derived from tyrosine and its 
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liomologiies by loss of carbon dioxide. Tbafc p-bydroxyphenyletijji 
amine is indeed one of the products of the action of bacteria on 
tyrosine was shown by Barger and Walpole {loc. cit.), and their 
recognition of its physiological action enabled Rosenheim [J 
Physiol., 1909, 38, 337) to trace the substance in placental extracts 
the action of which on blood pressure and uterus was first obserrcd 
by Dixon and Taylor (RWri Med. Journ., 1907, ii, IIDO). Kosen- 
heim also showed that such extracts are only active if the placenta 
has undergone a certain amount of putrefaction. Similarly, Van 
Slyke and Hart {Amer. Ghem. J., 1903, 30, 8) found p-hydroxy- 
phenylethylamine in Cheddar cheese, but not in cheese prepared 
under sterile conditions. Quite recently the base was also isolated 
from Emmenthaler cheese by Winterstein and Riinz (ZtiUA- 
'physiol. Chem., 1909, 59, 138). 

In all the above investigations, p-hydroxyphenylethylamine vas 
only obtained in small quantities (generally as the dibenzoyl 
derivative). Even the method of preparation by the destructive 
distillation of tyrosine yields only small quantities. After the 
powerful and interesting physiological action of the substance 
became known, and after the substance had been recognised as the 
chief active principle of aqueous extracts of ergot, it became 
desirable to have a more convenient method of prop.iTation, and 
this was found in the reduction of p-hydroxyphenylacetonitrile. 
The latter substarrcc had already been prepared by Pschorr, Wolfes, 
and Buckow {Btr.. 1900, 33, 171), and readily .yielded the desired 
amine on reduction with sodium and alcohol. It thus became 
possible to study the properties of the substance a little more 
closely, and particularly to investigate its behaviour towards 
methylating agents. Since the alkaloid hordenine, obtained by 
Dbger {(Jompt. re/id., 1906, 142, 108) from malt germs, is reg.vrdcl 
as having the structure 

Hq/ ^CIVCH/NtCH,).., 

its synthesis, by mclhylation of p-liydroxyphenylcthylaminc, was 
attempted. By the action of methyl iodide on this base, a 
quaternary iodide is readily obtainable, which proved to be identica 
with hordeniue methiodide. It is hoped that an account of these 
experiments, which are as yet incomplete, may he given later. 

Attention may also be drawn to the somewhat close 'chemical an 
physiological relationship between the active principle of ergot un 
discussion and the active principle of the adrenal gland, 

IK). 

no/ \cn(OTT)-cH2-im-cH3. 
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Experimental. 

Isolation of '^-UydrosryphenyUlhylamine from Ergot. 

Frolimirary experiments had shown that the active principle in 
question could not be removed to any appreciable extent from 
aqueous extracts by extraction with ether, chloroform, or ethyl 
acetate. Nor could the substance be obtained by precipitation; 
it ff.as, indeed, carried down to a largo extent whenever a bulky 
precipitate was formed, as, for instance, by basic lead acetate 
hut it could not be recovered from these precipitates. In amyl 
.alcohol, a solvent was, however, found which extracted the active 
principle from an aqueous e.xtract, rendered alkaline by sodium 
carbonate, but not from one containing a sufficient quantity of 
sodium hydroxide or hydrochloric acid. The active substance 
therefore behaved like a phenolic amine. In the case of putrid 
meat, the purification, suggested by 'these properties, was sufficient 
to allow of the crystalline dibenzoyl derivative being obtained at 
once, but in the case of ergot this was not so by any means. A 
certain portion of the large quantit.y of inert matter, which still 
accompanied the active principle after the use of amyl alcohol, 
was removed by precipitation in alcoholic solution by mercuric 
chloride. Its final isol.ition, however, only became po.ssible by 
utilising tlio (very slight) .solnliility of the substance in ether, 
which soluhilily had originally been overlooked. Eventually the 
following pr-occss was employed : 

TJie aqueous e.xtract from 1'5 kilos, of ergot was concentrated 
to .liS c.c. in a vacuum on the water-bath ; it was then rendered 
aisalmo with sodium carbonate- and extracted ten times with 
loO c.c. of amyl alcohol (a very tedious process on account of the 
iormahon of emulsions). The amyl alcohol extract was evaporated 
0 -00 C.C., and extr.acted ten times with .30 c.c. of 1 per cent, 
sodium hydroxide. The sodium hvdro.xide was neutralised with 
Unoolilorie acid and ev-aporated to dryness, and the residue was 
»>jtracted with .absolute alcohol, which left sodium chloride behind 

Suratc r 1 ™“^’ c.c., was precipitated with a 

iirm, V I solution of mercuric chloride until no further 

filtra'tinn occurred (about 10 c.c. were required). After 

the roTu.' u P"™P’ filtrate was concentrated; 

cmrent of" T --ilcofiol was removed by distillation in a 

drvno-s ® ^ *''^1 tfic solution was never evaporated to 
collected ■ "as formed, and was 

^"'pliidc removed by hydrogen 

Till' s 1 {■ ' solution was concentrated to 30 c.c. 

0 u lull, winch was still strongly pigmented, was very active 
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physiologically, O’S c.c. producing a large rise ot hlood-pressare. 
At each step in the purification, it was shown by physiological 
experiment that the loss of activity was only of such an order as 
the manipulations necessarily entailed. In the same way it was 
shown that the active substance could be removed from solution 
as an insoluble benzoyl derivative, and recovered by hydrolysis, 
but it was impossible to crystallise the benzoyl derivative, or to 
separate it from the complex mixture of other benzoyl derivatives. 
The final purification was made possible by the observation that 
the active principle is very slightly soluble in ether. 

To the above-mentioned concentrated solution sufiicient sodium 
hydroxide was added to make it semi-normal ; the solution was 
then extracted ten times with half its volume of ether. This 
ethereal extract possessed no physiological ^ activity. After 
neutralising the acjueous solution and rendering it slightly alkaline 
with sodium carbonate, it was. again extracted ten times with hall 
its volume of ether. On evaporation the ether left hcliind 0 1 
gram of a dark brown, syrupy residue, which gave an intense 
Millon reaction, and was very active physiologically. The aqueous 
solution was again extracted ten times with ether, and the ethereal 
extract was found to possess about one-quarter of the activity of 
the first extract, showing that presumably nearly all, but not all, 
the active substance had been removed ; in accordance with this 
the aqueous solution was now found to possess a very slight 
activity, much less than that ot the second extract. The con-, 
elusion therefore seems justified that the whole of the aotivd 


substance is (very slightly) soluble in ether. 

The first ethereal extract containing the bulk of the active 
substance was dissolved in 3 c.c. of 10 per cent, sodium 
and benzoylatcd by the Scholten-Baumanu method. The dark 
brown benzoyl derivative was boiled in alcoholic solution with 
animal charcoal, and separated as an amorphous, pigmented solid. 
This was redissolved in hot alcohol, and then separated oveniig 
in large, almost white, spliaero-crystals, which were collected an 
washed with alcohol. These- crystals molted at 167°. On mixing 
with an equal weight ot synthetic dihenzoyl-p-hydroxyphcnyle ) ■ 
amine (m. p. 170°), the melting point was 168-5°. 

The amount of the crystalline benzoyl derivative thus o 
was too small to admit of analysis. 4-5 Milligrams weru hydro j 
by boiling with 20 per cent, hydrochloric acid 
after removal of t-be hydrochloric and benzoic aads^ ^ 
gave an intense coloration with Millon’s reagent, an v- 
to have a powerful physiological elfcet, almost as arge 

pure synthetic p-hydroxyphenylctliylamine. 
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The slight difference in effect was doubtless due to a small portion 
of the benzoyl derivative’not having been fully hydrolysed, or to 
decomposition during the prolonged boiling with acid. 

After the active principle had thus been identified, 0-12 gram of 
synthetic p-liydroxyphenylcthylamine was added to the inactive 
ergot solution, and the extraction with ether was repeated exactly 
as before. In the first ten extractions, 0*08 gram was now 
removed, and in the second ten extractions 0-02 gram, thus showing 
a dose agreement in the partition between ether and water to 
that observed before by physiological means. 

It is, indeed, possible, by using a sufficient quantity of ether, to 
show that a crude aqueous ergot extract contains a phenolic base 
giving the Millon reaction, but as the amount present is wholly 
jLsignificant compared with that of the inert substances accom- 
panying it, this method would scarcely be suitable for tbe identifica- 
tion of the substance. It will be clear from tbe above that it is 
very difficult to form an estimate of tbe amount of p-hydroxy- 
phenyletbylamino iu ergot by chemical means, but on physiological 

grounds this amount would appear to be of the order of O’l O'Ol 

per cent. 


S;/hIJh-s!s of p-i/i/rhori/phe>ii)lcthylamine from 
'f-llydioxtjphcnijlacclonilriU. 

Tlie preparation of p-hydroxyphenylacetonitrilo from phenyl- 
acetonitrile proceeded in close agreement with tbo description given 
by Psrhorr, Wolfes, and Buekow (for. riV.), except that the yield 
on diazotisatioii fell somewhat short of that given by these authors, 
and amounted at most to 60 per ceut. The intermediate products 
were used iu their crude condition. 

For the reduction, 5 grams of /ehydroxyplienylacetonitrile arc 
dissolved in a small quantity of absolute ethyl alcohol, and 7—10 
grams of sodium (2 — 3 times the theoretical quantity) arc added 
m small pieces. The solution is kept boiling and as concentrated 
aspos,siblc; when sodium ethoxidc separates out, more alcohol is 
rfdcd to dissolve it. AVhen all the sodium has dissolved, the 
solution 13 neutralised with hydrochloric acid aud evaporated to 
0 1 VII ess. The residue, consisting mostly of sodium chloride, is 
o-v i acted with absolute alcohol, and from this alcoholic solution 
hydrochloride can be precipitated with 
' or. It i.s, however, preferable to purify the free base. For this 
carbonate is added to the alcoholic solution of the 
solution is evaporated to dryness on the 
diie [ l diminished pressure; the residue may be further 

y evaporation with absolute alcohol, aud is then extracted 



1128 PATTERSON AND MONTGOMERIE: INFLUENCE OF SOLVEXts; 

with boiling xylene until no more of the base crystallises from the 
filtered extracts on cooling. It is not e^y to obtain the base per- 
fectly white by recrystallisation, but this may be readily doue 
by distillation, the boiling point being 161 — 163°/ 2 niin. and 
175— 181°/8 mm. For this a suitably shaped receiver is necessary 
on account of the high melting point of the substance. 

When crystallised from alcohol, p-hydroxyphenylethylamine 

forms hexagonal leaflets, m. p. 161°. It is soluble in about 10 
parts of boiling ethyl alcohol, somewhat less in boiling water, very 
much less in boiling xylene, and hardly soluble in cold xylene 
Xylene is a convenient solvent for recrystallisation, as it does not 
dissolve the resinous impurities. According to Gautier, the base 
is soluble in 95 parts of water at 15°. According to Schmitt and 
Nasse, p-hydroxyphenylcthylamine is easily decomposed, but this 
the author is unable to confirm. The base gives Millon’s and 
Morner's reactions for tyrosine. When benzoylated in 10 per 
cent, sodium hydroxide with excess of benzoyl chloride, the dibenzovl 
derivative, m. p. 170^, previously prepared by Emerson, is obtained, 
With one molecular et^uivalcnt of benzoyl chloride a certain amount 
• of the' 'i^-monohenzoyl derivative, 

is formed, which crystallises from alcohol in hexagonal plates, 
melting at 162°, and is somewhat more soluble than the dibcnzoyl 
derivative : 

O'lSOO gave 6'5 e.c. Xo (moist) at 15° and 750 min. X-o'8. 

requires N— 58 per cent. 

W'heu picric acid is added to a hot aqueous solution of /;-hydroxy- 
phcnylcthylaminc, a piende molting at 200° slowly crystallises in 
short pristns. 

Tuii WiiLLCOME rnY:<IOL'.*GlCAr. ItKSKAUCtt b.VBOUATORlES, 

JlEiiNE iliiL, Loxno.N, S.E. 


CXXVIIL— hiflwnre of SoIccnU on the llAalionof 
OpticaUij Aelive Conipoands. Part XV. Jlued 
Sol vents. 

By Thomas Stewakt Patterson and IFarvey Hugh Moxxcomeme. 

The variation of tho rotation of an active substance under the 
simultaneous action of two indifferent solvents has already been the 
subject of several investigations by Oudemans {^Avrtmlnn, 1873, 1 , 

71 ; 1H76, 182, 47), Hesse {A,Mahn, 1S75. 176, 219), and Kimbach 
{Zeitsch. jihyAUl. Chum., 1802. 9, 608). The results of these 
researches are summaiised in Laiidolt’s Uas Dre things 
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amSi/en" 2'" Auflage, p. 211; therefore we need only say here, 
regarding the esperimenta of Ondemans and Hesse, that cases were 
observed in which certain alkaloids showed a higher rotation in a 
mixture of two solvents at a given concentration than in either 
solvent separately, a phenomenon which seems to deserve some further 

investigation. 

Kimbach's accurate and very complete research dealt with the 
rotation of camphor in benzene, in ethyl acetate, and in mixtures of 
tliese solvents; of turpentine in acetic acid and alcohol, and of 
dextrose in aqueous solutions of magnesium chloride and in aqueous 
solutions of calcium chloride. For camphor in ethyl acetate and 
benzene, and for turpentine in alcohol and acetic acid, ho shows that 
the rotation of the active substance in the mixed solvent mav be 
calculated approximately by a simple mixture-formula : 


[u] = [alP, + 

where J\ and Pj are the quantities of the components contained in 
unit weight of the mixed solvent, [a] is the specific rotation of the 
mixture, [ci]i and [a]^ the specihe rotations of the active substances 
in the respective .solvents separately. There was, however, a slight but 
distinct difference in each case, which could not be accounted for by 
making allowance, in calculating the specific rotation of tlje solution 
for the slight change of density on mi.xing, Eimbach found, further’ 
that magnesium chloride exerted, practically speaking, no effect on 
the rotation of dextrose, whereas calcium chloride had a very powerful 
influence. 

In undertaking some further work on this subject, we were actuated 
by the desire to throw some light on the cause of rotation-change due 
to .solution in a single solvent, especially perhaps in regard to the 
iiossibi ity of the occurrence of chemical cmnhination between solute 
and solvent, and we also thought that, in at least two respects, an 
improvement could be effected on Rimbaeh’s choice of material. It is 
clearly desirable that the solvents used should have effects on the 
10 a ion 0 tho active substance as divergent as pxissible, and also that 

h t !ir‘rr ^^^iJ^-Sbiyapart; in short, 

Finm R- 1 should be empkasised to the maximum extent. 

f‘r Ato <= = 20 solution of camphor in benzene has 

[«1= A 'll no ’ Au concentration it has in ethyl acetate 

"hilst of 8-00 in the rotations, 

loss thaA it POSi'ible to consider is one 

close towu , "" r “P™'***^ gravities of the solvents lie very 
"Ulva.kr Acetic acid and in alcohol there is 

difference ^ ™‘'Ation, hut a somewhat greater 

solvents former case, in regard to the density of the 
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We chose as active substance ethyl tartrate, and as solvents, nitio 
benzene anti ethylene Womide. In nitrobenzene at infinite dilution 
ethyl tartrate has [a]u +41° (Trans-, 1908, 93, 1837), and in ethylenQ 
bromide, [a]u -19‘^, so that the effect of these two solvents is very 
different indeed. We were then enabled to work with fairly concen- 
trated solutions (about c = 24), which, of course, renders the lotaticn 
data the more accurate. At c = 23'938 in nitrobenzene, ethyl 
tartrate has [a]‘D+25'9° and at c = 23'832 in ethylene bromide, 
Wd -~10'72° a difference of 36‘62°, or about four times as great 
as in Rimbach’s experiments. The density also of ethylene bromide 
(fif = 2-18141) is nearly twice as great as that of nitrobenzene 
(df = 1-20346), so that solutions of equal concentration (o) are very 
different in woight. 

It is somewhat easier, experimentally, to make up solutions with a 
mixed solvent to a certain definite concentration ((? = grams per 
100 c.c.) than to a definite percentage composition (;) = gi'ams 
per 100 grams solution), so in our first series of experiments we 
used always the same quantity (10 c,c.) of ethyl tartrate in i)0 c,c, 
of solution, varying the relative proportions of nitrobeiueno and 
ethylene bromide. 

In preparing all the solutions care was taken to mix the liquids 
thoroughly before making up to the mark, to ensure that any change 
of volume due to mixing should be practically complete before the 
final adjustment w.os made. The concentrations quoted, liowever, do 
not depend on the graduation of the fiask, but are calculated from the 
weight of the solution and its density. The results of our first series 
of experiments are given in tabic 1. 


Table I. 

Etht/l Tartrate in yUrohen:^ne, m Eihylme Brouiuh, and in }luiv.w 
of Uiese EolvenU. 

(Kthyl tartrate, aj)' (100 mm.) + 9-372', df =i-2053D; niU'O- 
benzene, df =1-20346; ethylene bromide, d'i =2-18141.) 


Number 

of 

solutiou. 

(.'oinjH)hilion of 
solvent. 
Grama of 
uitrobcnzi'ue 
in 100 grams «)f 
mixtd solvent. 

c. 

r- 

al 

(■JOO mm.). [«];'■ 

1 

100-000 * 

23-038 

10-925 

1-20144 

+ 13'40' 

9 

61-oir, 

-23-88 

17-105 

1 -.39011 

7'0'2 b' 

3 

35 627 

23-33 

15-022 

153042 - 

4 

3.5-034 

2375 

14-028 

1 -59090 



1.5-517 

■23-84 

13 *391 

1 -780-28 

-0-Sl , 

-5'11 -U-'- 

6 

0-000 

23-83-2 

12-081 

1-97599 
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When fi'om the two extreme values the rotations are calculated for 
the iiiterniediate solutions on the assumption that the effect of the 
nitrobenzene or of the ethylene bromide should be proportional to 
its volume in the mixed solvent, the following data are obtained. 


Taf^k II. 


XliniljiT 

Coii)pi>shion of 
solvent. 

I’arts by volume 
of nitrobenzene 
}>er 100 parts 
by volume of 


wi^'. 


Expansion 
- pci* 
lOo c.c. 





.voluiiou. 

mixed solvent. 

Oliserved. 

Calculated. 

A, 

c.c. 

1 

100-00 

-! 25*9 “ 

— 



0-200 


74'*)o 

15-95 

10*01’ 

-0-60' 

0-438 

.> 

49-98 

7-01 

7-58 

- 0*5“ 

0’572 

4 

49-42 

6-SO 

7*08 

-0-58 

0-564 


25-01 

-1-70 

— 1 '50 

-0-14 

0-5SS 

(j 

0-00 

-10-72 

— 

— 

0-570 


The agreement between the calculated and observed values is thus 
ah', but differences, which cannot be neglected, certainly occur — 
liffeiGiices of just the same order of magnitude as those observed by 
[limbach. The calculated is always higher than the actual value, 
lud iu the first three cases certainly, but probably in all, the difference 
is much above the e.-^peiiinental error. That the experimental error 
is not great may be judged by comparison of the data for solutions 
0 and 4, which were made up puri-osely of an almost identical coiicen- 
IniUoii, It will be seen that the differcuce.s between the calculated 
and observed values iu those two cases arc, as they should be, 
practically identical. 

As in the case of the differonces observed by Kimbacb, these 
deviations from the calculated values cannot be explained by the 
density change on mixing. Iu the tirst place this change 
is in the wrong direction. The observed rotation is less than the 
calculated value, and to bring about this result, the density of 
the mixed liquid would require to be greater than that calculated 
hoiii the separate values; the actual behaviour is just the opposite of 
thi>, 3ecoudly, the change in density, even if it were iu the proper 
ii'-iise, would require to bo ten limes greater than it is to annul 
Fiumericaily the departure of the rotation fi L-om the calculated value. 

fhi^ departure from the citleulated rotation values may perhaps be 
aucfluuted for as follows. Each pair of tlio three liquids used mix 
wuh expansion. For etliyl tai'trate in nitrobenzene, and ethyl 
'Utiate iu ethylene bromide, tljis can be sliowu by means of the 
alieady given, whilst for mixturej of ethylene bromide and 
eiizene we obtained the following numbers ; 

VOL, XCV. , , 
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Coiiipositiou of mixture iu grams. 

Ethylene 


d-f 

(caknlatctl). 

l^xpansioii 

\H'l- 

100 c.c. 

Nitrobenzene. 

In'oiiiidc. 

(exjxirimcutal). 

e.c. 

23-9307 

28-7086 

1 -58799 

1 -uO-iO 

0-312 

31-5120 

19-3252 

1--1-1710 

1 -4505 

0-228 


The calculated dentsity is in both cases greater than that founl. 
In the last column is shown the expansion on mixture of sucli 
quantities, taken in the proportions quoted, as, separately, occupy 


100 c.o. 

Now it has been shown by one of us that, at least tor ethyl tartrate 
in a variety of solvents, there appears to be a relationship between 
the volumes of the dissolved ester and its rotation in a given solvent, 
Roughly speaking, it is to be expected that if ethyl tartrate be 
dissolved separately in two liquids, the rotation will be greater in the 
solution having the smaller volume. For instance, as is shown in 
table II, the expansion (0-3 c.c.) on mixing 19'86 c.c, of ethyl 
tartrate with 79-94 c.c. of nitrobenzene is only about one-thircl of the 
expansion (0.-57 c.c.) which occurs on mixing 19-77 -c.c. of ethyl 
tartrate with 79-66 c.c. of ethylene bromide. In harmony with this, 
the rotation in the nitrobenzene solution is much higher than in the 
ethylene bromide solution.* Now since the exp.ansion is greater for 
the three component than for the two component mixtures (see the- 
last column of table II), the internal forces in the former may be less 
than a simple mixture law would lead us to expect, for which reason 
the rotation has a lower than the calculated value. 

As an alternative explanation it might be supposed that the ethylene 


bromide has a slightly superior “attraction” for the ethyl tartrate, so 
that its influence preponderates in the mixture. By “attraction" we 
mean that property of a liquid, or a property similar to that in 
consequence of which it is cap.ablo of holding another substance in 
solution, a mutual affinity which it does not seem necessary to regai'j 
as identical with chemical combination. This attraction would pre- 
sumably be composed of two tactor.s, oue duo to the solvent and one 
to the solute, and a relative measurement of it is probably obtame 
by distributing a given solute between two immiscible solvents. 

The idea that the influence of a solvent on the rotation of “ “ ™ 
compound may be a measure of this affimty^ is of interes , “ 
only very little experimental work exists by -which it can e e- 
Winther {Zdtsch. physikal. CUn.., 1907, 60, 586) ^as exammad ta 
distribution of ethyl tartrate between ethylene bromide an 

* It is true, however, that this assumptiou of a '^“l^tionship betiveen 
lotalioTi in the above instances is very distinctly open to elltiei-'ni, ^ 

being teat, since ethyl lai trate and nitrobenzene mix willi ii.ta 

rotation of the solution ought to bo les.s than that ol the homogent 


of being, ns is actually the case, much greater. 
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cd finds it to be, in dilute solution, about 1 : 6. The attraction 
of water for ethyl tartrate is thus much greater than that of ethylene 
bromide, and the rotation in the former is, of course, much greater than 
in the latter solvent. Winther’s experiments also show that the 
attraction of formamide for ethyl tartrate is very much greater than 
that of ethylene bromide — but this case seems to be peculiar* — whilst 
the distribution ratio of ethyl tartrate in benzene : water is about 1 : 5, 
^hich is again in qualitative agreement with the rotation data. 
From these facts, however, it would hardly seem probable that ethylene 
bi'omide should have a stronger attraction for ethyl tartrate than 
has nitrobenzene, but the matter is worth some further iuvestigation. 

It appears then from our experiments that if two solutions of ethyl 
tai'trate of equal volume-concentration (c),^ one in jiitrobonzene and 
one in ethylene bromide, be filled respectively into two tubes of equal 
lensth (Oj rotation, taken through these two tubes placed one 
'lehinti the other, will be almost the same as the rotation observed in a 
ubeof length 2,1, after mixing the two solutions. 

As already mentioned, the two solvents we used were very different 
n density, and therefore in discussing the rotations of solutions in 
liti'obenzene and ethylene bromide it may make a great deal of 
li&rence whether comparison be instituted between solutions of 
ic^ual percentage composition or of equal volume-concentration. Wo 
bought therefore that it would be of interest also to carry out 
i series of experiments in which the percentage composition of the 
solution, with reference to ethyl tartrate, was kept constant and 
Lhe proportion of the two solvents varied. Ouv re.sults are shown iu 
liible III. Solutions Nos. 7, 8, and 9 wero made up specially for this 
purpose solution No. 1 is the same as appears iu tables I and II. 

Taule 111. 


p. c. 

19-025 23-93S 

10-922 29‘OS 

19-926 31-31 

19-942 37-19 

Tablu IV. 

.^'1 Ob- Calculated. (’.ihiil.-ited. Calculated. 

III. A. 

+ 11-30' +0-1V 

.V07 +0-09 


Solutious presumably of equal osuioiic pi-cj>surc. 

4 E 2 


5cluuon. served. I, a . II. A. 

1-. +-i5-gu= — _ _ _ 

ll-iSO -i-9-r +2-40’' -1-12-3’ - O'S' 

S-03 3-0 +2-16 617 -0-1 

"••• -/-50 -- 


1-20111 •M2-r +25-90“ 

l--i5y06 6-60 il-50 

I-r>7-2u7 3'3 6-06 

156496 -5-77 - 7‘56 


Fropoi-tion of uitro- 
Nuiuber benzene iu solvent. 

sohtioQ, Weight. Volume. 
1..., 100-00 100-00 

49-95 63-17 

S.... 33-35 17-55 

iC.. 0-00 0-00 
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In table IV are shown the observed rotations along with value- 
calculated on different assiimptions. The first assumption one wouij 
naturally make is that the rotation should vary directly witlj 
weight proportion of the constituents of the mixed solvent. This j 
the same thing as supposing solution No. 7, for instance, to be split 
up into two solutions, one of 9'951 grams of ethyl tartrate in 
grams of nitrobenzene, and the other of 9 '971 grams of ethyl tartrate 
in 40’078 grams of ethylene bromide. These two solutions are of the 
same percentage composition as the original solution, but whilst the 
volume of the former would be 41‘58 c.c,, that of the latter would only 
be 26‘84. These two solutions may be supposed to be placed in a tube 
of 1 sq. cm. cross section and divided by a partition into two com- 
partments just Iqng enough to contain the two solutions, and it can 
easily be calculated from the data for solutions Nos. 1 and 9 tluit the 
superimposed observed rotations in the divided tube would iinioiiutto 
4- 1S‘04°, whence taking into account the density of solution Ko. 7 the 
theoretical rotation for the piixcd solution, if no cliange occurred on 
mixing, would be +9'1® 

It is clear, however, from our data that if the partition in the tube 
were removed and the solutions allowed to mix, the observed lutation 
would alter from -h 18*04^ to +22‘88^, an increase* of about 27 per 
cent, of the original value. 

This is a result we had not foreseen, but it is probably to be 
explained as follows, and this constitutes our second method of calcu- 
lation in table IV, The osmotic pressure of the two solutions just 
discussed would, of course, have very different values, and if we 
imagine the partition in the tube to be a semipormoablo mcmbiaDe, 
allowing ethyl tartmte to pass freely, but conbuing the solvents to 
their respective divisions of the lube, then the active ester would 
diffuse out of the ethylene bromide into the nitrobenzene uulil the 
concentrations in the two solvents were equalised.* At the same 
time the volume of tlie nitrobenzene solution would increase, whiht 
that of the ethylene bromide diminished, to allow for which w« may 
suppose the partition to change its position in the tube. Neglectmg 
small volume changes due to the fact that the volume of the mixtures 
is not strictly additiv^e, the tube will now contain 43 88 c.c. of a 
;j = 24‘29 (c = 29’23) solution of ethyl tartrate in nitrobenzene, ajid 
24’2G c.c. of a ^7=15*04 (c — 29*23)t solution of ethyl tartrate in 

* This Ihe I'Obsihility of a diiirreiit degree of as-soeiatiou of the ctli}- 

taitiate in iho two Hjheiilri. The degree of a^^oeiatiou in fact, ho'vevL'i, anu 
the bcuiie iu 

1 Tlit.se couetiilralioiis a!e gieatei' lhaii that nf ipo original .volution 1^"' 
bt-i;aui5f tlie iuijj of tlie >ep.uiite volumes (OST 1 c.e.) is less tliaii that ot thi; mixc 
bolutiou (i3i)’5X c.t.). 
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ethylcDC bromide. The observed rotation of the former, from data 
given hy one of iia (Trans., 1908, 98, 1856), would bo +3I'28“, and 
of the latter, from data by Winther {^ZeitscJi, jjhysikal. Chem., 1907, 
60, 5TS) and some of our own observations, it would be - 6'84=, the 
sum being therefore +24'44° instead of the 22-88° actually deter- 
mined. The specific rotation calculated in this manner would thu.s 
have the value 4-12 3° which is in excess of the observed value, 
+ 11-5’, by a quantity of the same order as tho differences iii 
table IT. 


The series of ob.servations for constant concentration and the series 
for con.stant percentage composition are thus brought into harmony, 
.wd it seems fairly clear that the influence of either of these two 
.solvents on the rotation of ethyl tartrate may .be taken as almost 
directly proportional to its volume, hut not to its weight. 

We noticed, however, by chance, that the rotation values for this 
scries can be calculated very closely when (.ho specific rotation of a 
mixture i.s as.sumed to be proportion.al to the moan of . tho percentage 
composition of the solvent by weight and by volume. Thus for solu- 
tion No. 7 in table III, the rotation is proportional to 56-56, the mean 
of 49-95 and 63-17. This gives the value 11-36° in.stead of the 
experimental 11-5°, the difference being thus very .sliglit, whilst tho 
agreement is even better for solution Xo. 8. Tlie specific rotation 
[o], of the mixed solution is thus given by the expres.sion : 


-.1 


[a], - + (4, 

Mil + W, -'-TOj + WJ 


'vtere [a]i and [a]j are the specific rotations of solution.s of a oiven 
percentage compo.sition in the two solvents, «>, and w., the percentage 
'raght of each solvent in the mi.xed solvent, d, .and ^ the den.sities of 
e .solvents. The numbers in the seventh column of table IV were 
ca cu ated in this way, but tho physical moaning of this method of 
c^^iculatiou IS not quite clear. 

It seemed also worth while to determine whether the calculated 
oe tor rotation agrees move closely wiUi that found experimentally, 


Tabi.e V. 




ol 


r 

a 


211 

Lv 02 

12-95 


. , Comjio.sitiou 

tompoKition of 100 grams of of solvont. 
solution in gram-inols. PLTf'mtago 

^ miinbor of r i-"' 

.Kthyi Kitro- Ktliyloni’ inoloculos of 
hrtratc. ticiizciie. liroiiii,!,. i'.itrol«iizi'iie. OKs. l air! 
0-0728 O-.iiSn 0-0000 100-00 — 

00729 0-2401 0-2810 4.n-.s-.' 70t O')' 

0 0729 0-0000 0-5'i;l 0 00 -lO'O — 


a. 


+ 081“ 
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when tiie influence of a solvent is regarded as proportional to the 
number of its molecules present in the solution. This method ha? 
recently been warmly advocated by Armstrong. Tablp V shows the 
kind of agreement that is obtained. 

The rotation of solution V is derived from experiments by Patterso 
(Trans., 1908, 93, 1856), and that of solution TP from data rocovded 
by Winther {Zeitsch. physikah Cliem., 1907, 60, 578). It 
observed that the calculated value is in this case less than that 
observed. The deviation is thus in the opposite sense from, and is 
also somewhat greater than, that found in table II, where the 
composition of the solvent is taken by volume. 

Heat of Mixture of Various Liquids. 

It seems strange that tho heat and volume changes accompanying 
the mixture of indifferent liquids should have attracted comparatively 
little attention. Work has been done on the subject by Bussy and 
Buignot (duji. XJhim. Phys.y 1865, (iv), 4, 5), by Dupre (/Voc. 

Soe.i 1873, 20, 336), by Guthrie {Ddl. Mag.^ 1884, (v), 18, 495), by 
Clarke {Physikal. Zeitsch. ^ 1905,6, 154), and particularly by Timofdef! 
whose paper, however, is only accessible to us in abstract (Chth, 
Zentr., 1905, ii, 429 ; Abstr., 1905, 66, ii, 678). Since no generalisa- 
tion has been aiTived at which we could consider with reference to 
rotation in solution, we measured some temperature changes which 
occur on mixing ethyl tartrate and a number of the solvents that 
have been used at various times in thi.s investigation. Ethyl tartrate 
(10 C.C.), contained in a test-tube provided with a stirrer, was placed 
in a thermostat at or near 20°. An equal quantity of solvent was 
placed ill another test-tube in the same thermostat. The liquids, 

Taiile VI. 

Vohc7}ie Change and Temperature Change Attending Mixture, of 
Certain Liquids. 

Volume Volume 
of first of second 


Mixture of 

At.* 

Av * 
ill e.c. 

liquid 
ill c.c. 

liquid 
in C.C. 

P- 

Ethyl tartrate : water 

-1-0 -5" 

-203 

54'47 

45-53 

soils 

,, ,, : vthyK-ue bromide 

-2*75 

.+ 0*57 

19-8S 

80-12 

12-061 

,, ,, ; nitrobenzone 

1-2 

+ 0-20 

10-9 

80-10 

19-025 

,) •, : nn.-thvl alcohol. .. 

-fO-05 

-1-52 

39-63 

60-37 

50-00 

,, .. : lunizaldcbyde ... 

-1-0 -35 

-0-24 

32-'ll 

67-59 

35-5 i! 

,, ,, : quinoline 

-h9-5 

-0-70 

19-75 

80 -25 

21 '34 

Ethylene bromide : quinoline ... 

-0-5 

+ 003 

34’4G 

65-54 


,j ,, : nitrobenzene . 

-2*2 

+ 0*32 

39-82 

60'1S 

54'54 


* It Is }>ailif-ularly to Lc observed that whereas the temperature cha-Uges ue W 
equal volumes of the luptids, the volume changes are those which irsult oii mixtun. 
of the quaiititifs quolr-d in columns -1 and 5 of the table. 

i 1801, 85, 1151. J Ti-ins., 1901, 79, 201. II Trans., 1909, 95. 92* 
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^hori tliey had attained to the same temperature, were mixed, and the 
change of temperature noted. The results, which of course do not 
indicate the quantity of heat evolved, are given in table VI, a rise 
denoted by the + sign and a fall by the - sign. In the table 
arc also given some data for the volume changes on mixing these 
diiferent liquids. 

Thus, 54’47 c.c. of ethyl tartrate and 45*53 c.c. of ^ater give 97*97 
c.c. of the mixture. The resulting contraction of 2*03 c.c. is entered 
in column 3, and the percentage composition of the solution, in terms 
of the first of the two liquids under consideration, is shown in the 
last column. 

Although Bussy and Bnignet, and also Timofeeff, have noticed in 
certain instances a diliereut behaviour,* the volume and temperature 
changes recorded above are entirely in (qualitative) harmony, and 
the same was found by Guthrie and by Clarke for the mixtures 
which they examined. In each case a rise of temperature is 
accompanied by contraction, and a fall of temperature by 
expansion. 

Tlie temperature or volume changes are, however, not apparently 
connected with rotation in solution. Tims, wal^r and nitrobenzene 
both cause a considerable rise in the rotation of etliyl tartrate, but 
they produce opposite temperature ofFcets, and, on the other Land, 
whilst nitrobenzene causes a great increase of rotation and ethylene 
bromide a great doprcs.sion, the temperature change is, in both cases, 
in the same sense. Further, whilst benzaldebyde and quinoline at 
about p*50 produce, in ethyl tartrate, nearly the same specific 
rotation, the temperature effeets differ greatly. 

Very various opinions seem to be held as to the reason for tempera- 
ture and volume changes on mixture of .such liquids. The phenomenon 
is probably complex ; true solution, wbatever that may turn out to 
bo, has perhaps always one definite effect, or it may have none, as 
some appear to hold, and association, dissociation, chemical combina- 
tion may produce other effects, superposition of which makes in- 
vestigation of the question difficult. But siuce one of the most 
important accompaniments of a spontaneous chemical combination is 
development of heat, it seems justifiable, whore a heat development 
seems exceptionally great, to adopt, as a preliminary working 
hypothesis, the idea of combination. 

Of the substances in the above table, that wliich mixe.s with ethyl 
tartrate with the greate.st elevation of toinperature is quinoline, and 
quinoline had already attracted our attention as a solvent for ethyl 

The behaviour of twenty-four paiis of liquids is shown in a tabic on p. 2.17 of 
Sydney oung’s Sloidiiimidnj. In six cases, the heat ami volume changes arc not 
in liannony. 
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tarfcrato, it having shown itself to bo peculiar in regard to its 
gn the rotation of the ester (Trans., 1909, 95, 323), and this mic-hf 
possibly be due to combination of solvent with solute. ' 


Cryoscopic Expei'iments with Two Solutes Present Together 

Thinking that cryoseopic molecular- weight determinations might be 
of interest in this connexion, we cai-iaed out the following expevi 
ments. Nitrobenzene in regard to its influence on the rotation of 
ethyl tartrate may be said to be normal,^ whence we should be 
inclined to postulate the absence of chemical combination between th(> 
two substancesj more especially since the heat of mixture is negative 
The same remarks apply to a solution of ethyl tartrate in eth3'leDf» 
bromide. We therefore determined, firstly, the depression of the 
freezing point of ethylene bromide produced by addition of ethyl 
tartrate ; secondly, the depression of tlio freezing point of ethylene 
bromide produced by addition of nitrobenzene, and, thirdly the- 
depression duo to an oquiniolcenlar mixture of ethyl tartrate and 
nitrobenzene. If in the last case no combination occurs between tho 
two solutes, the depression of freezing point might be expected to be 
practically the sum of tho sep.arate depressions. Tlie results were as 
follows : 


Tai’.le VII. 


Ethyl Tartrate (M.W. = 206) in PAhyUne. Bromide (/i = il8). 


Weight of 
solute. 

Weight of 
sidvent. 

Oranis solute, 
per 100 

gr-ainss.ilveiit. 

Cciitigraui- 
luoU'Culos 
solute per 100 
grams .solveut. 




•1 

0-791 

0-38 

O'-ir 

-22j! 


4.'. 

1 -lOSO 

0 0.8 

0-09 

240 

1 -2059 

41 -i-j; 

2 -9:12 

1-1-2 

1 -828 

201 

2--1018 

4M27 


*2 '83 

2-252 

30-3 

3'S51S 

41-127 


4 

3-125 

sr-i 



uViirohenzene 

(M.W. = 123) 

in Ethylene Bromide. 


1-0137 

» 39-6705 

2-5.55 

2-08 

2-297" 

131 

1-7040 

39 0705 

4-417 

3-61 

3-702 

ISf 

2'2441 

35*-O70.' 

5-057 

4-00 

4-007 

IJ^ 

1-2443 

34-4451 

.3-614 

2-93 

3-190 

131 

1 6139 

31--1151 

A -0.80 

.3-80 

4-025 

137 

141 

2-0291 

34-1451 

5 -.891 

1-79 

4-942 


■* Thesr- resTilt^j ngro<; clos'-ly with data given by Winthcr [ZiAm-h. 

Chem., lt^07, 60, r.Sl). 


* Since the rot.atinn of ll;** ilissolvc'l e.stor appears to vary, on change of 
ture, aci-OMling to tJje suite law as hol'b for lunnv other solvt-nts (rrans,. 1309, 

32:p. 
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\liHur6 of Kthjl Tartrate (1 mol) and Nilrohenzene (I mol.) in 
Ethylene Eromide. 


Centigram- 

molecules of each A. 


waiglit of 

■\Vt iglit of 

constituent per 


— " 


solvent. 

lOO grams solw-nt. 

01j.«ervc(l. 

Calculiitetl. 

Difference. 

O-a'iO.S 

S5‘786:j 

0*4678 

1*083' 

1 -02* 

-f-0-06" 

35786r> 

0-03U 

2 020 

1-97 

+ 0-05 


35786r. 

1 *4982 

2*948 

3*1 r. 

-0'20 

35 /860 

1 -9492 

3 *665 

3*8.5 

-0*19 


35786r> 

2 *5706 

4*563 

4*89 

-0*33 


“■ 

3*12* 5-22* 

* By oxlvapolation. 

5-67 

-0-15 


It will be observed from these results that the .apparent a.ssoci.atioii 
of etliyl t.artrate in ethylene bromide i.s eonsiderahle. The molecular 
weivlit of the ester at the highest concentration (p = 8'56) is almost 
twice the theoretical. On the other hand, uitrobensene shows but 
little .association in ethylene bromide. 

When the two substances are dis.solved together iu ethylene 
bromide, they seem to interfere with one another only to a slight 
extent, since the observed deprp.ssion is nearly that which wa.s to bo 
expeeteil from tire separate depressions. 

Wo next carried out sirail.ar experiments, first with quinoline and 
then with a mixture of quinoline and ethyl tartrate in etlrylene 
bromide, .and obtained the results shown in table VIII, 

Table VIII. 


Quinoline (M.W. = 129)'in Ethylene Bromide. 


Voiglit of 

•■•'thitt.’. 

■Wfiglit of 
solvent. 

Grams solute 
per 100 
grams solvent. 

(■entigram- 
niolci.-ules 
soluti' pirl- 100 
grams solvnit. 

A. 

M.AV. 

0'7'4<! 

'35-79 

1-692 

1*3116 

1*490' 

134 

l-42,sS 

4.5-79 

3*120 

2*418.5 

2-697 

136 

1'S.'77 

4579 

4*1*22 

3-195 

3*587 

13G 

2-;li43 

45*79 

.5 0.54 

3*918 

4 327 

138 

2'SfJ57 

40 79 

,5*690 

4-411 

4 *80 

140 


Mixture of Ethyl Tartrate (1 nwl.) and Quinoline (I mol.) in Ethylene 
■ Bromide 


Centigram- 




molecules of each 


A. 


IVeiglit of 

Weight of 

constituent per 

- ■■■ 

A. 


folnte. 

solvent. 

100 grams .solvent. 

Oh-serveil. 

Calcnlateil. 

Differeii 

0-.'i274 

39 081 

0*10 

0-8.53^ 

0-S95 

0-04 

1 -2220 

39 081 

o-e.-i 

17S0 

1*97 

019 

1 -9(107 

39-081 

1 *50 

2-615 

3*03 

0-42 

2'fiSl2 

39-O.Sl 

2-0.5 

3 330 ■ 

4 01 

0-6S 


39-081 

3-12 

4*o63 

5-81 

1-25 
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Quinoline and nitrobenzene thus behave very similarly in ethylene 
bromide solution, quinoline showing, however, slightly less apparent 
association than nitrobenzene, 

From the second set of figures it uppers that ethyl tartrate and 
quinoline interfere much more with each other in ethylene bromide 
solution than do ethyl tartrate and nitrobenzene, since the observed 
depression is very^ distinctly less than the sum of the separate 
depressions. For the latter pair at a concentration of 3*12 cgiri.-molR 
per 100 grams of solvent, the sum of the separate depressions should 
be 5‘67°, whilst the experiments give (on extrapolation) 5*23^ ^ 
difference of only 0*45"^, whilst in the case of ethyl tartrate and 
quinoline the corresponding difference is 

Although we are not prepared to admit that numbers obtained 
even in only moderately concentrated solution by the cryoscopic 
method really represent average molecular weights,* we think the 
above facts may be regarded at least as presumptive evidence in fiivoiir 
of combination between ethyl tartrate and quinoline, and we may also 
point out that if, in the last solution in the tables, the quinoline were 
to be replaced by othyl tartrate molecules, mailing the concentra- 
tion of the tartrate 6*24 cgm.-mols. per 100 grams of ethyloue 
bromide, the observed depression would then be 3 65^ instead 
of 2x2‘38 = 4-76^ (that is, twice the depression observed in 
a solution of 3'12 cgm.-mols. per 100 grams of ethylene 
bromide t), The difference, 1*11°, is thus less than that found for the 
quinoline-ethyl tartrate solution, so that the apparent tendency of the 
quinoline molecules to combine with ethyl tartrate molecules is 
greater than the tendency of ethyl tartrate molecules to combiue 
amongst themselves. 


The Rotation of Ethyl TartraU in Mixti&es of Quinoline and Eihyknt 
Bromide. 

Since the solvent influence on rotation, the temperature change od 
mixing, and these cryoscopic experiments all seemed to indicate a 
difference either of degree or kind in the behaviour of quinoline as com- 
pared with a number of other solvents, wo thought it would also be of 
interest to examine the solvent effoct of mixtures of quinoline and 
ethylene bromide on the rotation of ethyl tartrate in the same 
manner as already described for mixtures of nitrobenzene and ethylene 
bromide. The concentration of the ethyl tartrate was kept constant 

* The forniiila heini; valid only for infinitely dilute solution. 
theoretic.ally sound way of modifying the forimilu. to suit oonceutralcd solutions. 

t By iiitorpoIaVioii lioiu data given in the lirst ]'art of table VII. 
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ami at. the same value as before. The quinoline had rff 1 -09392, and 
the ethylene bromide (a fresh s.amplo), df 3-18157. 



Table 

IX. 



Co!Uj'K)siHeii of b'ol-vent. 
QiiiBOlinu. 

TerlW Pei'li-iO 
>*n. sramis e..c. 

tifsoln- i)iixc‘4 fiiixeU 
tion. solvent', solvent. c. 


^•j(r 


Ex- 

pansion 

per 

i2'i 

(20f) njiii.). Ol)S. 

(laic. 

s. in C.C. 


1(1 IIHIO lae-a 2a-tMV>4 21-3349 112!(9'1 4-1-2-92 -i aii'Se'- — — -0-70 

1, 4.-S 23-9904 10 177 — -[-7-02 -l-n-i->-7 -Oll-r -[-3-9.7- — 

V) -V'-'Vj l-.'.O'Hi.S + 5-2-'* -rlO'i.'-S -j- "•O +3-0S -0’2G 

y 'g-0 yO 23-S32 12-Obl lUT'iyU - 'rll -10*73 — — -[-O'jT 

It will be seen from these data that the value of the rotation in the 
raised solvent ( + H'65^) is much higher than that calculated 
( + 11-1°) on the assumption that the effect of the solvent is pro- 
portional to its volume. There is thus a distinct contrast between the 
quinoline-ethylene bromide and the nitrobenzene-ethylene bromide 
mixtures. The numerical difference between the calculated and 
observed values is about live times us great in the former case as in 
the latter, and it is in the oppo.site sense. The fact that the observed 
value is greater than the calculated would seem to indicate that tliQ 
quinoline in the mi.vture has the preponderating influence, which is 
wiiat might be expected from the cryoscopic and other experiments 
referred to above. It may also be remarked that the volume change 
(-0'26 c.c.) in the three component system (solution 12) is a greater 
contraction than would be expected ( - 0'050 c.c.) from the volume 
changes in solutions 10 and C. This is also in agreement with the 
high rotation and in harmony with the relationship between volume 
change and rotation change wbicli was referred to in connexion with 
the nitrobenzene-ethylene bromide mixtures. 

Starting from the assumption that the rotation ought to be 
calculated as proportional to the molecular percentages of the solvents 
present, we find for the quiDoline-ethylene bromide solutions the 
figures of table X, in which the data for solutions X and T are 


Table X. 


-^uuiLor 

of 

-solution. 

A' 

12 .. 
i' ... 


P- 

18-15 

IH 


Coinpo-sitiun 

('onipositi<iii of of solvent. 
100 gnuns of soluti>ni I'urcentiigc 
in grawi-mokculcs. nuinhi v 
of mole- 
cules of 
ijuiiioliue. 
100*00 
41 Tt 
0-00 


Ktlfyl 
tartrate. 
0*07 130 
0 07 130 
0*07130 


Quin- Klliylono 
oliiic. br--iiii'lo. 
0*.51S2 0-0000 
0*2102 0*3020 
0*0000 OolS;! 


01 *s. Calu. A. 

i-20*00" -- — 

10*08 +r.*os’ 

__ _ 
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calculated from results recorded in Trans., 1909, 95, 326, and 
physikal. CJhem., 1907, 60, 578, respectively. By this methoil the 
difference between the calculated and observed rotations is thus muph 
greater than'when the influence of each solvent is taken as pro. 
poi'tional to its volume, but that of course does not decide which 
process, if either, is correct. 

In conclusion we may summarise our results as follows : 

1. The influence of mix.tures of nitrobenzene and ethylene bromide 
on the rotation of ethyl tartrate is approximately proportional to the 
volume composition, but not to the weight composition of the mixed 
solvent. From a consideration of Rimbach’s data and our own we 
are inclined to think that this will prove to be the normal behaviour, 

2. The influence of mixtures of quinoline and ethylene bromide on 
the rotation of ethyl tartrate is neither proportional to the volume nor 
to the weight composition of the mixed solvent. 

3. The depression of the freezing point of ethylene bromide 
produced by a mixture of ethyl tartrate and nitrobenzene is only 
slightly less than the sum of the depressions that would bo procUiocd 
by the two solutes separately. A mixture of ethyl tartrate and 
quinoline, on the other hand, gives a depression considerably less than 
that which might be expected. It woiild thus appear that ethyl 
tartrate and quinoline have at least a greater tendency to combine 
with each other tlian have ethyl tartrato and nitrobenzene. 

4. Ethyl tartrate and nitrobenzene mix with absorption of 
heat ; quinoline and ethyl tartrate mix with a very decided rise of 
temperature. This behaviour is also suggestive of compound forma- 
tion in the latter case. 

5. The peculiar influence of quinoline as a solvent on the rotation 
of ethyl tartrate, in regard particularly to change of rotation 
on heating, may perhaps also be a manifestation of compound 
formation. 

The polarimetric measurements here recorded were carried 
out by means of a large Schmidt and Haensch polarimeter 
kindly placed at our disposal by the Carnegio Trustees for the 
Universities of Scotland, to whom, therefore, we beg to offer our hearty 
thanks. 

The Uxiversitt, 

Glascow'. 

bro. 

’ The form... 
tbeorelic.illy sound 

t By iuurjrolalion . 
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CXXIX. — The Action oj Phosphorus Pentachloride on 
Bcnzamide. 

By Akthuji Walsh Titherley and Elizabeth Worrall, 

DcHiNf"* an investigation, which is still in progress, of the behaviour of 
secondary amides with phosphorus pentachloride, the action of the 
latter on simple primary amides came incidentally under considera- 
tion. Practically the whole of our available knowledge of the 
behaviour of primary amides with phosphorus pentachloride arise.? 
from Wallach’s extensive investigation {Ammlen, 1877, 184, 1), which 
apparently left littlo further to be done in this direction. The net 
result of his work, based chieBy on the case of ethyl oxamate (oxa- 
methane) led him to the conclusion (i) that the carbonylic oxygen in 
the amido-group was first replaced by two chlorine atoms ; (ii) that 
the resulting dichloramide ” (I) which was very unstable, readily 
lost hydrogen chloride (1 molecule), yielding the unstable “imide 
chloride ” (TI), and (iii) that the latter finally lost another molecule of 
hydrogen chloride, yielding the nitrile, thus : — 

•CO'NH^ ^ -CeVNH., -CCBNH -CN. 

il.) (II.) 

In the case of oxamethane, unstable derivatives of typos (I) and 
(11) were isolated in an impure condition, but apparently, in the case 
of all the other amides investigated, phosphorus derivatives containing 
oxygen and chlorine were produced. A derivative containing phos- 
phorus was also obtained by Wallach in tho case of oxamethane, 
having the formula In the case of benzamide, with 

phosphorus pentachloride in the cold, Wallach obtained a liquid which 
he considered to be a mixture of beozonitrile and phosphoryl chloride, 
but by gentle warming he obtained a liquid which, on cooling strongly, 
set to a crj.staUine mass containing phosphorus. This solid compound 
decomposed at once in air, and was not further investigated. 

A critical survey of Wallach’s results would suggest that the 
general action of phosphorus pentachloride on simple primary amides 
leads to the production of phosphorus compounds and not the simple 
derivatives of types I and II, and that such phosphorus compounds 
leadily decompose on heating yielding phasphoryl chloride and the 
coiiesponding nitrile. The inconclusiveness of Wallach’s results with 
leqject to benzamide led the authors to examine its behaviour with 
p Oiphorus pentachloride more clo&eiy. The conclusions which have 
een arrived at are mentioned below, but after these had been reached 
in the work had been nearly completed, a recent paper by Steinkopf 



1141 


TITHERLEY ASD WORRALL ; THE ACTION OF 


{Ber., 1908, 41 , 3571) came under the authors’ notice, in which tho 
action of phosphorus pentacliloride on halogenated acetamides is 
described, and, to a large extent, similar conclusions have been drawn, 
Originally it was intended by the authors to describe their work on 
benzamide and dibenziimide in one paper, but as the portion referrinr' 
to the latter is incomplete, it was considored advisable, since Steinkopf 
is at w’ork in a similar field, to publish at once the results so far as 
they relate to benzamide. 

When benzamide and phosphorus pcntachloride react at 15°, .slightly 
more than one molecular eipiivalent of hydrogen chloride is evolved, 
and since in no circumstances docs interaction occur without 
formation of hydrogen chloride it is clear that the ‘ dichloride,’ 
CgHj-CCl.i-NHj (aa-dichlorobenzylamine), cannot be formed except 'as 
an intermediate stage. The production of this derivative, however, 
as a first stage in the reaction can hardly be doubted in view of the 
general facts established by Wallach. In tha sub.sequent change in- 
volving elimination of one molecule of hydrogeu chloride, two things 
may be expected, namely, (i) the aa-dichlorobenzylamine may lose 
hydrogeu chloride, yielding a-chlorobenzimide, or (ii) it may react with 
the phosphoryi chloride present, yielding a phosphorus derivative ; 

I. C^jlVCCVNHo C,,1I5-CC'I:NII + 11C1. 

(a*(.'lil'>robei)zimiile.) 

II, C^iHj-CCh-NH. + POCl, — > CclIj-CCl/NH-POCL + HCl, 

(aa-lJii.-liloi'obcn>:ylphtis}_)hiutui; ihloiidf.] 

lu any case the liqiiul obtained in the action between ben/.amidc 
and phosphorus pontachloridc at cannot he a mixture of benzo- 
nitrile and phosphoryi chloride as Wallach supposed, since auch a 
mixture would require the loss of two molecular equivalents oi 
hydrogen chloride. This liquid, on treatment with water, yields 
benzonitrile, whilst on keeping in tho cold for several hours iu 
absence of moisture it slowly loses a molecule of hydrogen chloride, 
leaving a mixture whicli consists essentially of benzonitrile and 
phosphoryi chloride, and the same result is attained very rapidly by 
heating the liquid produced at 15^ to 50'^ A totally different result, 
however, is obtained if the action between benzamide and phosphorus 
pentachloride is carried out at 50^, or even at 15^, when such solvents 
as benzene or chloroform are present. Tha resulting liquid obtuine 
under these conditions on careful treatment with water yields a mass 
of colourless crystals containing chlorino and phosphorus, which on 
investigation proved to be a benzoyl derivative of phospmmic 
chloride, namely, Cj-H^'CO'Nil’TOUl^. ^ 

This remarkable difference in results, produced by sue i s 
difference iu conditions, led the authors to examine closely t e p 
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ducts obtained under a large variety of conditions, and the conclusions 
arrived at may be stated tkus : 

I In the cold without solvent the ‘ dichloramide/ first formed, 
immediately loses hydrogen chloride, yielding chiefly a mixture of 
anjlilorobenzimide, CgHg’CCl.NH, and phosphoryl chloride, together 
with other products in small quantities (see p. 114S). The former is 
very unstable, and decomposes slowly at 15°, and immediately at 50°, 
or on treatment with water, into benzonitrile and hydrogen chloride. 
On account of its instability it is impossible to isolate this a-chloro- 
benzimide, which, moreover, could not be separated by strong cooling 
or treatment with light petroleum. 

II. In the cold, in presence • of benzene or chloroform, the ‘ di- 
chloramide’ first formed immediately reacts with the phosphoryl 
chloride simultaneously produced, yielding aa-dichlorobenzylphos- 
phamic chloride, CgH^’OClj’NH'POClg, which, on heating to 50°, loses 
hydrogen chloride, yielding a-chlorobenzylidencphosphamic chloride : 

C^H5'CCl2‘NH-POCI^ — > C^lIj'CCKX-POCls + HCl. 

This product, moreover, results directly when benzamide and phos- 
phorus pentachloride, without a solvent, are heated to 50°, two 
molecules of hydrogen chloride being evolved, but a considerable 
amount of benzonitrile and phosphoryl chloride is also formed. The 
influence of a solvent in inducing the formation of phosphorus deriv- 
atives is very striking, and by adding benzene at different stage.? of 
the action and examining the resulting product, after exposure to 
moist air, for benzoylphosphamic chloride, it was possible to show that 
the influence of the solvent in the reaction between benzamide and 
phosphorus pentachloride is not operative after the first molecule of 
hydrogen chloride has been evolved, but exerts, itself in the reaction' 
involving elimination of hydrogen chloride. The effect of a solvent, 
which is similar to that of heat, must be to induce the hypothetical 
aa-dichlorobenzylamiiie to react with the phosphoryl chloride with 
liberation of hydrogen chloride, whilst in absence of solvent at lower 
temperatures' the aa-dichlorobenzylamine spontaneously decomposes 
Without acting on the phosphoryl chloride, yielding a-chlorobenzimide, 
CgH-'CCKNH. There is, however, no direct proof available of the 
actual production of the latter compound j treatment of the supposed 
JButure of this substance and phosphoryl chloride with a benzene 
solution of aniline at low temperatures failed to yield phenylbenz- 
amidine, but having regard to the great instability which might be 
ezpccled to characterise a-chlorobenzimide, it’ is likely that the aniline 
simply effected removal * of hydrogen chloride yielding benzonitrile 

A .'similar rcmcrval of liydrogeu chloride by aniline has been shown to take 
V ice nith certain phosphorus derivatives (sec p. ll-lti). 
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which was found. Moreover, attempts to prepare a-chlorobenzimide 
by the action of hydrogen chloride on benzonitrilc at low temperatures 
were unsuccessful. 

In regard to the two possible reactions, 

I. C^H^-CClg-NHa CylI.-CCi:NH + HCl. 

II. CJI^'CCVNH2 + POCl3 — > C,.H,-CCl2-NR-POCl, + Hci, 
it would appear that whilst the velocity of (I) is not influenced by 
benzene and chloroform the velocity of (H) is greatly accelerated by 
these solvents and by rise of temperature. As already noted, Wallacli 
(Joe. cit.) isolated a compound similar to that formed in (IT), by the 
action of phosphorus pentachloride on oxamethane. The product of 
the action in the cold was a clear liquid, evidently consisting of a 
mixture of phosphoryi chloride and tlie unstable compound, 
CO.^Et*CCio*Nll.„ 

which was precipitated iu needles by light petroleum. The- mother 
liquor, however, on keeping, deposited crystals tlie composition of 
which corresponded with the formula 00 .>Kt*CCl 2 *NH'P 0 Cl 2 . The most 
interesting feature, however, in couiiexioii with this substance is the 
fact that it was only formed under the catalytic influence of a trace 
of moisture. Asia the authors’ expeiimeuts moisture was carefully 
excluded by means of phosphoric oxide, it is probable that benzene and 
chloroform behaved catalytically in a similar manner, that is, accelera- 
ting reaction (II) above, and indeed it was shown in one experiment 
that a relatively small quantity of chloroform gave a nearly quanti- 
tative yield of the phosphorus derivative. 

The behaviour of a-chlorobeiizyUdenepliosphamic chloride with 
moisture is very remarkable, seeing that the two chlorine atoms 
attached to phosphorus escape action, \vhiUt that attached to carbon is 
replaced by hydroxyl, yielding the benzoylphosphamic chloride, 
C,jH 3*C(OH):NPOC1, C^TIs-CO-NR-POCh, 
already referred to, from which bonzoylphosphamic acid, 

tyi^-co-xii'PO(OR)2. 

may be readily obtained. This curious action is probably attributable 
to the steric hindrance of the phenyl group, and suggests that the 

. CgHj-CCl 

trichloro-derivative has an anii-contiguration, pQ^I 

Both chloiobenzylidenepliosphamic chloride and bcnzoylpho^pham 
chloride readily react with aniline. In circh case one of the 
atoms attached to phosphbrus is [immediately replaced by the ain 
group, whilst the other tends to be eliminated more slowly ash) in 
chlonde under the influence of the aiiilme, instead of being lep ac ^ 
The final product of the action of aniline on a-chlorobeuzy i 
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pho?plif^wiic chloride after several days is phenyliminophosphoryl- 
plierylbenzamidine, C5H5-C(NHPh):N-PO;NI>h, and not the expected 
trianilino dei-ivative. The changes which have been observed are 
sliown in the following scheme : 

CCIPl.:X'POCI, OH-CPh:N-POCl, ^ COPh-Xippoci, 

I 

IPhN-rr.^ 

COPh-Xli'POCl'XHPh 
liKnzoylamiijoaoilinojihosphoryl 
'' chloride, m. p. 176 *. 

CCIPlnN’TOCl'XHPh _:f§. CCIPli:STO;XPh | 

I OH-CPh:N-PO:XPIi COPh-NH-PO:XPh 

r’l'enylimiiiopluispliovylbcnzamido, m. p, 220 °. 

XHPli'CPhlXTOINPh 
Pherylimiuophosphoryl. 
pliciiylbL'iizamidine, m. p. 227 ^ 

Steinkopf, to whose work reference has been made (loc. cit.), 
obtained, by the action of phosphorus pentachloride on halogen- 
substituted acetamides, phosphorus derivatives containing the 
grouping •CCliN-POCl^, but tacitly assumes that the production of 
such derivatives * is due to the induence of the halogen atoms in the 
substituted amides, and incidentally notes that benzamide and 
phosphorus pentachloride yield benzonitrilc, apparently on Wallach’s 
authority, which, however, is not justified. Having regard to the 
observations of Wallacli, Steinkopf, and the author's, it would appear 
that the production of pho.sphorus derivatives may be expected with 
all primary amides; the simple derivatives containing the group,s, 
•CCl/XHj and •CCIINH may only be expected when catalytic 
influences arc excluded, but the separation of such unstable derivatives 
from the accompanying phosphoryl cliloride is usimlly impossible. 


Expeuimental. 

Action of Phosphorus Penlachlm-ide on Benzamide, without Solvent. 

I At 8“.~-An intimate mixture of very finely powdered benzamide 
( '3 gram) and phosphorus pentachloride (2'« grams) contained in a 
-nia tube, provided with a phosphoric oxide trap and delivery tube, 

ii'UnmrlahT* .is |.Iio,slihoniii.s (b-rivilivi'.s. his system of 

'*.'1“'"’ ‘'‘'hro'it from that I'lopfed by the author.-, Imvim; 
'Inivatir,. "f rush com^yiimls from true plmsplioric 

‘ ''irMoncetia h"'i? r" ■0-l’0<. Tims, he calls (:VI,-Ct'l:.\TO( 

‘‘Iii'hhirar,.ta,„n diohlorhi,- amt CCl,,-CO-X]fl’001,.. 

'lose of , r '■""•"•'■r. -til these e, .me, mud's 

a.iJ tl, , ™ hydro!v.-is. vie!,! nh, 

;^“‘l'»f'M'roler to regard the,, ' 

lOL. xcy. 

4 F 


I I.ho-i.lu.rie .avid ami u,,t plio-j.l 
a- plue'-plmmie derivatlYe.s. 
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was kept at 8" and the hydrogen chloride evolved was collected 
in water. In three hoars action had ceased and a pale vellosv 
liquid resulted. The hydrogen chloride absorbed by the water 
was titrated with alkali, and, after correcting for the volume of the 
apparatus, was found to be 0*38 gram (1 mol. =0'45 gram HOl) 
The pale yellow liquid was apparently stable at 0°, and did not 
solidify at —22'^. On exposure to atmospheric moisture it yielded a 
syrup consisting chiefly of benzonitrile and phosphoric acid, Mhich 
were also formed on treatment with water ; henzoylphosphamic 
chloride was not produced in appreciable quantity. Above 15^ the 
liquid obtained at 8° steadily decomposed, evolving hydrogen chloride 
and at 50“ the decomposition was complete in five minutes. The 
hydrogen chloride evolved weighed 0-4125 gram (1 mol. =0 45 gram 
HCl). The liquid remaining after heating at 50° was found to con- 
sist essentially of benzonitrile and p>hosphoryl chloride. In anotheres- 
periment, using larger quantities, the liquid obtained at 8° was cooled 
to 0° and treated with light petroleum, which i)recipitated an almost 
colourless oil ; this oil was washed at 0° by shaking repeatcdlv with 
small quantities of light petroleum in which, however, it was 
appreciably soluble. The washings contained phosphoryl chloride in 
quantity, which was shown by analysis after decomposition by water, 
The oil precipitated by the petroleum was not a pure substance and 
contained phosphorus, although in relatively small quantity, and the 
yield of the oil was small. A portion, after being kept in a vacuum 
for a short time, was aualyNod volumotrically by decomposing with 
water and titrating with so<lium carbonate (using methyl-orange) and 
silver nitrate. 

r813 requiied 19*5 c.c. A-Xa^COg and 168*5 c.c, AyiO AgXOg. 
P = 4-6; Cl = 32*9. 

Assuming the pliosphorus derivative (pliospbopyl chloride, which is 
miscible with light petroleum, being excluded) to be {a) 
C^IT.-COig-Xll-POCI., 

or (6) Cj.lT-/CClIX*POCI.>, from the above values it is possible to 
calculate the net amount of clilorine in the remaining substance. 
This gives («) 01 = 21*02 or {b) (Jl = 27'2 per cent. 

OgH-'CCKXH requires Cl = 25 '44 per cent. 

Owing to the extremely easy deconiposability of the substance, and 
the readiness witli which benzonitrile is produced, on attempted 
purification lio more satisfactory data than the above could bs 
obtained. Jlo.'idcs benzonitrile and benzoylphosphamic acid, the od 
gave on treatment with water a small quantity of a phosphorous 
acid derivative yielding dibenzamide on hydrolysis, which separated m 
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needles (m. p. 148°) on heating the aqueous solution at 100° for 
about two hours. 

3. At 15°.-The action between benzamide and phosphorus penta- 
chloride was found to be very much more rapid at 15° than 8° and 
only required from thirty to forty minutes for completion. 

1-5 benzamide gave 0-510 HCl (I mol. =0-45 HCl). 

The resulting pale yellow liquid neither solidified on cooling nor 
yielded crystals of benzoylpho.sphamic chloride on expo.sure to 
atmospheric moisture, even after previous admixture with benzene, or 
hcsiting to 50°. In all its properties it was similar to the liquid 
obtained at 8°, although it probably contained relatively less a-cbloro- 
benzimide, since at 15° hydrogen chloride w.as slowly but continuously 
disengaged. 

3. At 50°.-In tho action between bcnz.amkle and phosphorus 
pontachloride at 50° which was very vigorou.s, the hydrogen chloride 
amounted to 2 mols. and the action wa.s complete in twelve minutes 
The resulting pale yellow liquid was found to vary in composition and 
OD cooling to - 20° sometimes set to an almost solid crystalline mass • 
in most cases it became viscous without solidifying. In .all cases obi 
.served there appeared to be a considerable quantity of benionitrile 
and phoaphoryl chloride formed, but the main product was a-chloro- 
benzylidenephosphamic chloride. Attempts were made to isolate the 
latter in a pure condition by treatment with light petroleum at a low 
temperature but it was found impossible to remove the accompanying 
substances in this way. On e.xposure to air it rapidly ab.sorb.s moisture 
forming benzoylphosphainic chloride (m. p. 110° see p. 1151) whilst on 
treatment with water it is instantly decomposed, yielding this compound 
as an insoluble white crystalline solid and benzoylphosphamic acid 
which i.s found in tho aqueous solution. The variation in the com- 
position of the liquid obtained in the reaction 50° was readily 
followed by noting the relative amounts of benzoylphosphamic 
chloride and benzonitrile obtained after exposure to air, the yield 
of phosphamic chloride being .smaller the greater the lapse of time 
between mixing the benzamide and phosphorus pentaehloride, and 
raismg the temperature to 50°. In no case was the quantitative 
yield ot the pho.sphamic chloride obtained. 

Achm of Phosphorus PmtaMwUU on Ben^rnme in Presence of a 
Solvent. 

'^-Chlorohenzylithmphosphamic Chloride, CjHj-CClIN-POCl,,. 

with A vigorous action took place in the cold 

hydrogen chloride, and the resulting chloroform 

ion on exposure deposited a large amount of benzoylpho.sphamic 

4 F 2 
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cl.Iorido iu eoloiiiless plates, together with a relatively sraall quautity 
of a syrup eoiisisting of benzonitrile and phosphoric acid. Xhe 
hydrogen chloride evolved in the action in the cold was not measured, 
owing to its moderate solnbility in chloroform. At 60“ it amounted 
to 7 5° per cent, of the theoretical quantity for two molecules, and 2-7 
grams of benzoyl pbospbamic chloride were obtained from 3 grams of 
benzamide. Several attempts were made to obtain pure a-chloro- 
benzylideuephoaphamic chloride, using the chloroform method by 
modifying the conditions, but in all cases some benzonitrile and 
phosphoryl chloride were formed. 

By using a small quantity of chloroform in the reaction at 50“, 
and subsequently heating in a vacuum at 60°, an oil was obtained 
consisting chiefly of u~chlorobenzylidenephosphamic chloride, but 
containing some benzonitrile : 

2-382 required 29 '59 c.c. A’-Na.,C 03 and 225-5 c.c, iV/lO-AgNOs. 

Batio, P; Cl = l :3-2 ; P = 9-l ; Cl = 34-6. 

These figures correspond with a mixture of 84 per cent, of 
a-ohloroberizylidenepho.sphamic chloride and 16 per cent, of benzo- 
nitrile. 

Id another experiment a purer product was obtained by using only 
a trace of chloroform at 50°, and proceeding as before. The benzonitrile 
it contained was determined and corrected for : 

2-3538 gave 0-159 C,,ll 5 -ON and 0-8830 

2- 3538 required 235-0 c.c. A'/ 10 AgNOj. 

P = ll-24; 01 = 38-01. (After correcting for CjIIj-CN.) 

C-HjOXCIjP requires P = 12-09 ; Cl = 41-53 per cent. 

The low chlorine value is attributed to the loss of hydrogen 
chloride, due to moistore, which it is almost impossible to exclude 
during the treatment iu a vacuum. 

2. Using Aencene.— The same results were obtained as with chloro- 
form, and the method employed was similar : 

3- 0 benzamide gave (1) 1-02-3 HCI at 15°, and (2) PGO HCl at 50°. 

(1) 1 mol. HCl = 0-9-3, and (3) 2 inols. HCl=l-84. 

By carrying out the reaction at 50° in pretienue of a small quantity 
of benzene, an oil was obtained after heating at 60° in a vacuum, 
which on analysis was found to contain 90 per cent, of a-chloro- 
benzylidenephosphatnic chloride. In the reaction at lo Bom 
grams of benzamide, 4 grams of benzoylphospliamic chloride weie 
obtained by exposure to moi.st air immediately the reaction was ovei , 
by previously keeping for twenty-four hour.s at 15°, however, the yie 
of beuzoylphosphamic chloride was very much diminished, an 
coM-c.spondingly large amount of benzonitrile was obtained. 

Eeem, therefore, that the first product of the reaction, aa- a 
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benaylp^osphamic chloride, slowly decomposes in benzene solution 
at the ordinary temperature into benzonitrilo and phosphoryl chloride. 


Bmzoylpho&phamic Chloride^ Cj.Hj^*CO*NH*POCl 2 . 

An intimate mixture of 24*2 grams of linely-powdered benzamide 
and 41'8 grams of phosphorus pentacblorido was rapidly treated with 
100 grams of pure benzene, and the mixture immediately heated in a 
biith at 50°. After twenty minutes the action, which was very 
vigorous, was complete, and the liquid was exposed to air in a shallow 
dish for twelve hours. Masses of large, coloiu-less crystals continually 
separated as moisture was absorbed, and dually a practically dry solid 
jvas left. The crystals were quickly washed with cold water and dried 
at room-temperaturo on porous porcelain. They melted at 110°, and 
weighed 43-0 grams (theory requires 47-6 grams). The substance was 
quite pure. Prepared by a similar method to the above, using chloro- 
form instead of benzene, a smaller yield was obtained : 

0'3138 required 38 '2 c.c. JV/lO-Na^COg and 26'0 c.c. AyiO-AgNOg. 

Ratio, P:CU1 ; 2-1; 01 = 20*42, 

0*4654 required 58*0 c.c. A/lO-Na.iOOj and 38*5 c.c. A/TO-AgNOg. 

Ratio, P ; Cl = 1 : l' 97 ; Cl = 29*36. 

0*6324 gave 0*2894 MggP^Oj ; P= 12*77. 

1'1098, by Kjeldahl’s method, required47*6 c.c. A/lO.HClj N = 6'00. 

C7Hjj02NCl2p requires P = 13*02 ; 01 = 29*8 ; N = 5*88 per cent. 


htnzaylflmpha'niic cJdoride crystallises in colourle.^s plates melting 
at 115° when pure and rapidly heated, but usually at 1 10° owing to 
decomposiLiou, which begins even below 100° When heated at 120° 
hydrogen chloride is rapidly evolved, tho dccompo.^ition is complete in 
tifteen minutes, and the liquid separates into two layers, the upper 


consisting of beozonitrile and phosphoryl chloride, the lower of phos- 
phoric acid. Owing to its easy decomposition, benzoyl phosphamic 
rhloride could not be satisfactorily recrystallised from hot solvents. 
It is practically in.soluble in cold benzene or light petroleum, sparingly 
soluble in hot benzene, cold alcohol, ether, or chloroform, and mode- 
rately so in acetone ; the solutions readily decompose in presence of 
moisture with formation of benzoylphosphamic acid. A similar 
decomposition occurs slowly with the pure dry substance, which on 
this account cannot be kept long in ordinary moist air. On the other 
hand, treatment with cold water has no appreciable action on the 
f^ubstance, which is insoluble, but wheu boiled in water it is rapidly 
i*-nd completely decomposed into hydrochloric and phosphoric acids 
‘i'ld benzainide, which crystallises out on cooling. 

Benzoylphosphamic chloride is immediately decomposed in the cold 
alkalis', aveu by aqueous sodium hydrogen carbonate (with efforvos- 
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cence) and sodium acGtate, yielding a salt of benzoylphosphamic acid ■ 
when treated with sodium hydroxide, three molecular equivalents q[ 
the latter are required for neutralisation, using methyl'Orange, and 
four using phenolphthalein as indicators. 

By treatment with aniline it yields different derivatives, i 
to conditions. 


rhenyliininopho3ph.orylbeni:amidey CyHg‘CO’NH*POi5JPh rt 
Cg'H^*c(OK):N-ro;NPh. 

Five grams of benzoylphosphamic chloride, suspended in 30 c.c of 
water, were treated with 8 grams of aniline, and the mixture was well 
triturated. The thin, oily emulsion first formed rapidly hardened' 
and in a few minutes voluminous white masses of a granular solid 
separated. After thirty minutes the whole was stirred with dilute 
hydrochloric acid, and the insoluble portion was collected and 
crystallised from alcohol. The pure substance separated in 
coloiirle.ss, silky needles, melting at 226'^, and weighed 5 4 grams 
(yield theoretical) : 

0'4944, by KjeldaUra method, required 37*1 c.c. A710-HC1. N^IO’55. 
0-4368 „ „ „ 33-7 c.c. A/lO-lJCl. N-10'B2, 

0 3458 gave 0 1580 Mg^PA* P=l‘3 o5. 

Ci 3 HjA^ 2 p ^ = 10*85 ; P = 12'01 percent. 

Phcnyliviinophosphori/lbenzamide is sparingly soluble in alcohol, 
ether, benzene or carbon tetrachloride and moderately so in acetone, 
chloroform or methyl alcohol. It is insoluble in aqueous sodium 
carbonate, but completely soluble in dilute sodium hydroxide and is 
reprecipitated by acids from the alkaline solution, in a gelatinous 
form melting at about 226^. This behaviour with alkali is similar to 
that of dibenzamide and indicates a siuhlarity between the groups 
•CO’NHFO* and ‘CD'KIl-CO. Like dibenzamide also, the compound 
is soluble in an excess of concentrated ammonia, although it is not 
changed on heating with this solvent. The tautomeric form, 
corresponding with the salts to wliich the compound gives rise must be 
regarded as Cj.H-*C(OH)!N'F01NFh and nob 'the alternative form 
which should represent an acid soluble in 

sodium carbonate. 


Baizoylaminoaniliiiophosphoryl CA/orit/e, CgHj'CO'NH’POCMl^HPb. 

4*8 Grams of benzoylphosphamic chloride suspended in 50 c.c. of 
absolute ether were treated with 7 grams of pure aniline aud the 
mixture was shaken and kept for twelve hours. A large quantity o 
white solid matter was deposited j this was washed with ether, an 
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treated as described below. The ethereal filtrate on evaporation left 
a white solid consisting of a mixture of phenyliminophosphoryl- 
benzamide and an unstable substance, which were separated by 
dicrestion with 1 per cent, sodium hydroxide, in which the former is 
immediately, and the latter only slowly, soluble. By quickly washing 
and drying on porous porcelain it was obtained in an approximately 
pure state, but by crystallisation from alcohol or other solvents it was 
converted into phenyliminophosphorylbenzainide (m. p. 226®^. As an 
analysis of the impurified substance gave N = 12*27 it probably con- 
sisted of the dianilinO'derivative, C(^H 5 *CO*Nir-PO(NHPh) 2 (N = 11'96 
per cent.), but this could not be verified. 

The insoluble solid obtained above in the action of aniline on 
benzoylphosphauiic chloride was washed with water to remove 
aniline hydrochloride, and the residue, weighing 4’1 grams, consisting 
of nearly pure benzoylaminoanilinophosphoryl chloride was crystal- 
lised from alcohol, from which it separated in fine, silky needles 
melting at 176°. 

U’1298 gavo 11'4 c.c. K., (moist) at 24° and 747 ram. ; N = 9'66. 
02682 „ 0-1282 AgCl; 01 = 11*83. 

CigH^20^N.2ClP requires N = 9-51 ; 01 = 1205 percent. 

The chloio-derivative is modoratcly soluble in methyl or ethyl 
alcohol or acetone, and sparingly so in ether, benzene or chloroform. 
^yith aniline it reacts at once giving phonyliminophosphorylbenzamide, 
and it dissolves readily and decompo.ses in sodium hydroxide. The 
alkaline solution on acidifying deposits, after a few minutes, fine, 
colourless needles, appreciably soluble in cold water. The substance, 
which melts at 162°, does not contain chlorine, atidas it is soluble with 
effervescence in sodium hydrogen carbonate it probably consists of the 
add, CjH^'C0*XH*B0(NIIPh)01T, but it was not obtained in 
sufficient quantity for analysis. 

Uenzoylphosphamie At-ul, Cgir^‘CO*NfT*PO{OH),. 

This acid was prepared by dissolving benzoylpho'sphamic chlorido in 
pure acetone, adding the calculated amount of water and allowing the 
solution to evaporate. Transparent crusts of crystals slowly 
s=eparated consisting of the nearly pure acid, the yield being almost 
theoretical. After cry’stallisatioQ from methyl alcohol containing 
benzene it melted at 157—158°. 

0-d572 gave 0 2582 Mg^P.O. ; P= 15-69. 

0-3933 by Kjelduhl’s jiietbod required 20-3 e.c. ; .V/IO HCl ; N=7-23. 

require.^ 15--13 ; X--G'9G cent. 

^^'^n'-pilphosphamic acid is readily soluble in water, methyl or ethyl 
alcohol, sparingly so in acetone, and insoluble iii benzene, ether, 
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chloroform, or ethyl acetate. On boiling with water for a 
minutes it is completely decomposed into beczamide and phosphoric 
acid, A neutral solution of the ammonium salt gives a nearly white 
precipitate with ferric chloride and voluminous, white precipitates 
with silver nitrate, barium chloride and calcium chloride but no 
precipitate with magnesia mixture. The free acid, like phosphoric 
acid, requires one molecular equivalent of sodium hydroxide for 
neutralisation, using methyl-orange as indicator, and two using phenol- 
phthalein. 

Phenylimi'iiophosphori/Iphenylbenzamidinef CoH 5 'C(N HPh)!K*POiNPh, 

When aniline was allowed to act on a-ehlorohenzylideuephosphamic 
chloride in benzene solution for twenty-four hours and the clear 
tiltrate from the aniline hydrochloride wa.s left exposed to air a 
mixture was gradually deposited consisting of phenyliminophoi,. 
phorylbenzamide (m. p. 226^) and phenyl iminophosphorylphcnyh 
benzamidine (m. p. 227°) which were readily separated by treatment 
with dilute sodium hyilroxide, the compound melting at 227^ beiny 
insoluble. A better yield of tho latter was obtained by allowing the 
aniline to act for a longer time. 

A mixture of 0 grams of benzamide, 15‘5 grams of phosphorus 
pentacblorido, and 20 grams of pure benzene was rapidly placed in a 
bath at 50°, and kept at this tcmperaUire for forty minutes until 
action bad ce.i«ed. Tho resulting solution of a-chlorobenzjlidene- 
phosphamic chloride was cooled to 0° and treated gradually with 50 
grams of pure aniline and kept for forty-eight hours. The insoluble 
aniline hydrochloride was collected and the filtrate left in an open 
dish for twelve hours. A white solid (30 grams) was deposited which 
was collected and washed with benzene. Tliis solid was a mixture 
and contained chlorine ; on keeping its alcoholic solution ^yhen^lwuno- 
phosphort/lpheni/lbenzamiduie (13 grams) was deposited as a white, 
microcrystalline powder. On recrystallisation from boiling alcohol, in 
which it is not very soluble, it was obtained in fine needles melting at 
227—228° : 

0-2531 gave 0 0872 Mg.PjO-. and required 22-4 c.c. xY/lO-HCl; 

P = 9-62; K=12-3yt 

CigHi^ONsP requires P = 9-31 ; N = 12-61 per cent. 

The compound is sparingly soluble ia methyl or ethyl alcohol or 
chloroform and practically insoluble in ether, benzene, oi cai 
tetrachloride. It is moderately soluble in acetone, and sepaiate^; ^ 
a mealy powder on adding a small (ju mtity of water to the hot so u i 

Organic LARcriAnuiv, 

U.MVKi:-jriY OF fuvKRrooL, 



SALWAY : THE ACTION OF NITRIC ACID, ETC. 


1155 


CXXX. — The. Action of Nitric Acid on the Eihers of 
Aromatic Hydroxyaldehydcs. 

By Arthuu Heniiy Salway. 


the course of some experiments on the synthesis of substances 
allied to cotarnine, the author had occasion to prepare a compound of 
the formula (I), and an attempt was made to achieve this object by 




OMe 


(I-) 


(II.) 


the action of nitric acid on myristicinaldehyde (II). The yield of the 
desired nitroaldehyde was comparatively small, the principal product 
of the reaction being a neutral nitro-compound, which did not contain an 


aldehyde group, and was found to consist of a nitroiuethoxymotliylene- 
dioxybeuzeno. The formation of the latter compound from inyristicin- 
aldehyde is evidently due to the elimination of the aldehyde group and 
the introduction of a nitro-group into the nucleus. 


It will he seen that the orientation of the nitro-group in this nitro- 
methosymethylenedioxybenzene is essential for the correct interpreta- 
tion of the manner in which the aldehyde group is eliminated. Thus 
it might be supposed, on the one hand, that the aldehyde group under- 
goes direct substitution by a nitro-group, in which ease the constitu- 
tion of the resulting nitro-compound would bo represented by formula 
(111); on the other hand, it is conceivable that tlie myristicinaldehyde 
primarily undergoes nitration with the formation of nitromyristicin- 
aldebyde, which, by oxidation to the coriesponding nitrocaiboxylic 
acid and subsequent liberation of carbon dioxide, becomes converted 
into a nitromethoxymetbylenedioxybenzene. In this case the con- 
stitution of the latter would be represented by (IV) or (V). 

Ibe formation of nitromyristieinaldeliyde as one of the products of 
the nitration of myristicinaldehyde lends some degree of probability 
to the latter view. However, on further oxidising nitromyristiciij- 
aldehyde, the only product was the stable nitromyristicinic acid, and 
there was no evidence of the formation of nitroracthoxymethylene- 
ioxybenzene. It appeared, therefore, improbable that this compound 
owes its formation to the intermediate production of nitromyristicin- 
ehyde according to (IV) or (V), and it was subsequently proved 
^eyond question by the following series of re.octions that nitromethoxy' 
et y enedioxybenzene is proiluced by the direct substitution of the 
aldehyde group according to (lU). 
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Myristicinaldehyde was converted, on the one hand, by means of nitric 
acid into nitromethoxymethylenedioxybenzene — the constitution of 
which was to be determined — and the latter reduced to the corr espond, 
in^ amino-derivative ; ou the other hand, myristicinaldehyde was 
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oxidised to myristioinie acid, which, after successive transformation 
into the chloride and amide, was finally converted into 5-amiiio-l- 
methoxy-2 : S-niethylenedioxybenzene, the constitution of which follows 
from that of myristic.iiialdehyde. The amines obtained m these 
two series of reactions were identical and gave identical derivatives ; 
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It next seemed of interest to ascertain whether the displacement « 
the aldehyde group by a nitro-group is a reaction common to t e 
ctliers of aromatic hy.lroxyal ehydes. Piperonal (hittig a'"* ""™’ j 
AanaUn, 1871, 159, 31), vanillin methyl ether 

Sumulaanu, 1899, 32, 3405), uT.d anisalde i} e ( 
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Grabfield, Annalen, 1888, 243, 370) have already been subjected by 
the above-mentioned investigators to the action of concentrated nitric 
acid ; in each case the corresponding nitroaldehydes were obtained, 
but the formation of nitroalkyloxybenzenea was not observed. On 
repeating these experiments it was found, however, that both piperonal 
and vanillin methyl ether exhibit the same hehaviour towards nitric 
acid a,? myristicinaldehyde, that i.s to say, part of the aldehyde is 
directly nitrated, whilst the remainder undergoe.s nitration with 
elimination of the aldehydic group. Thus piperonal is converted by 
nitric acid at 0“ into a mixture of nitropiperoual and 4-nitro-l : 2- 
niethylenedioxybenzene : 


ciir,< 


2^0 


;CHO 

-NO., 


and 




tto separation of which was easily effected by means of sodium 
hydrogen sulphite. Vanillin methyl ether, under similar conditions 
yielded a mixture of nitrovanillin methyl ether and 4-nitroveratrole : 


MeO 

IlfeO 


,CHO 


and 


MeO/^-NO., 


MeO' 


,1 r 


AmsalMyde, on the other hand, was converted into uitroani.saldehyde, 

JleO/ ^CHO, without the formation of any p-nitvoanisole. 

The results of the above experiments on the nitration of the alkyl 
ethers of aromatic hydroxy.aldehydes also serve to elucidate the 
hitherto unexplained observations of Ginsberg 1888, 21, 108) 

respecting the action of nitric acid on apiolaldehyde. ’ In this case a 
rntro-compound melting at 116° was obtained, to which no formula 
could be assigned. With consideration of the analytical data 
recorded by Ginsberg in connexion with this nitro-oompound and it.s 
derivatives, it is now evident that the substance melting at 116° is 
imtroapione, and that it was formed from apiolaldehyde by removal 
01 the aldehyde group with simultaneous nitration-: 




OMo 
CHO 

I 


CH,< 


OMe 

•0/^X0., 


■O' :N0.,- 




OMc 


1 It IS worthy of note th.at with the accumulation of alkj’^Ioxy-gronps 
e e iuiination of the aldeliyde group on nitration takes place witli 
greater readiness, and that the formation of the nitroalkyloxy- 
foru^t'^ inhibited in a corresponding decree. Thus the 

ion of J-iutro-l-metlioxy-2 : 3-methylenedio,\ybenzene from 
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myristicinaldehyde takes place to the extent of 60*6 per cent 
Piperonal, on the other hand, yields only 30 per cent, of 4.Dit,ro-l -n 
niethylenedioxybenzene, whilst with anisaldehyde substitution of tte 
aldehydic group does not occur. 

Although the direct displacement of tho aldehydic group of the 
ethers of aromatic hydroxyaldehydes by the nitro-group has not 
hitherto been observed, an analogous transformation, in which the 
carboxyl group of the correst>onding ethers of aromatic hydroxy-acids 
is eliminated with simultaneous nitration, has long been on record 
Thus Jobst and Hesse (Annahuy 1871), 199, 70) have shown that 
when piperonylic acid is acted on by concentrated nitric acid, it h 
converted into a mixture of 4-nitro-l : 2-niethyIenedioxybonzene and 
liitropiperonylic acid : 




0\^ 


Of^C0.,H 
'0l ^Ko; 


A similar i-eaction has been observed by Tiemann [Ber., 1B7C, 9, 
936) in the case of veratric acid, which yields on nitration 4’ijiU'u- 
veratrole and nitroveratric acid: 


MeO,/ \CO„H MeOf^NO, , Me()/^C0.H 

JleOl^iNO; ' 

Furthermore, Weselsky and Benedikt 1802, 25, 722) have 

shown that the triethyl ether of gallic acid is almost quantitatively 
converted by nitric acid into 5-nitropyrogallol triethyl etlfer : 


Kto/NcO.,lI 


EtO. 


Eto/\NO, 


\/ 

OKt 


ElO! 


,1 , 
\/ 
OEt 


Tn addition to these observations, the present author has investigated 
the action of nitric acid on myu*isticiuic acid, and has found that a 
similar reaction ensues with the formation of a mixture of 5-nitro-l- 
methoxy-2 : 3-metbylenedioxybenzene and nitromyristicinic acid :* 


CH,< 


CO,H 


NO. 


01\re 


I 

\/ 

OMe 


, „„ ^o/Nco.h 

- and 

UMp 


* Of the two possible formulre for nitromyristicinic acid, namely : 

NO3 


).NO, 


and 


CH3< 




OMe O’-ie 

the former has been a«lopteil throughout this coiniiuiuicaU’'*i> the sauiv ajpli ^ 
in the case of uitroniyristieinaldehyde. 
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Tn consideration of the fact that the ethers of aromatic hydroxy- 
aKtehydes, under t»e influence of nitric acid, shovr the same transforma- 
tion as the corresponding carboxylic acids, it might at first be 
supposed that the reaction in the case of the former depended 
primarily on their oxidation to the latter. That this view, however, 
is untenable is evident from the following considerations based on 
experiments with myrist.icinaldehyde and myristicinic acid, When 
inyristicinio acid is acted on by nitric acid in the cold, the chief 
product is 5-nitro-l-methoxy-2 : 3-methylenedioxybenzene, hut some 
uitromyriaticinic acid is always formed. If, therefore, myristicinic 
acid i.s an intermediate product in the action of nitric acid on 
rayristicinaldehyde, nitromyristicinic acid would be formed in this 
reaction. As a matter of fact, however, no acid whatsoever is 
produced, /or this reason it would seem that the carbonyl group, 
wbich is common to both series of compounds, is alone responsible for 
tie reaction, and that any explanation of the mechanism of the 
transformation must be sought for in the action of niti-ic acid on this 
group. AHiiough tliere is at present no direct evidence on which the 
mechanism of the reaction may be based, the following explanation 
may be suggested. In the first place it is conceivable that the 
carbonyl of the aldehyde group forms witlr nitr ic acid an additive 
product (I), which subsequently undergoes a change .analogous to the 
Beckmann transformation. The resulting substance (II) is, however, 
unstable, and decomposes, as indi.cated by the dotted line below, with 
the formation of a substituted nitrobcozene and formic acid, the latter 
in the presence of nitric acid being oxidised to carbon dioxide. 


H 

H 

H 


— > R-C'O 

— HO-C'O 


1 1 

IIO-N-O 

R-N-6 


1 



0 

u 


(1.) 

(11.) 

oh: 

oil 

OH 

R-c;o 

— ^ ll-C-0 

1 1 

> TIO-G-0 


1 1 

UO'N'O 

ii-n-6 


6 

6 


Experimental. 

Mion of Conemtraiod Xitric Acll o,i if/rUlkina’dohyde. 

nryristicinaldehydc was .arlded in sm.all 
a time to 7 parts of nitric acid (spr. gr. M3) .at 0“ The 
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myristicinaldehyde gradually passed into solution, and after a short 
time carbon dioxide was slowly evolved. The mixture was kept at 0 " 
for an hour, then poured into ice-water, and the yellow precipitate 
collected and washed free from nitric acid. It was then shaken with 
an excess of aqueous sodium hydrogen sulphite, by means of which a 
separ.ation into a soluble and an insoluble portion was effected. The 
soluble portion was reprecipitated by adding dilute aqueous sodimii 
hydroxide, collected, and washed. The yield of this substance amounted 
to 39--1 per cent, of the myristicinaldehyde employed. It was 
crystallised from alcohol, and was obtained in well-formed, prismatic 
needles, melting at 131 — 132” : 

01134 gave 0-2000 CO^ and 0-0360 H.^. 0 = 481 ; H = 3-5. 

CgHjO,,!! requires 0 = 48-0; 11 = 3-1 per cent. 


The analysis and chevuical behaviour of this compound Show that it 
is a mononitro-dorivative of myristicinaldehyde. 


XitromyrkticinMehyiU, 


is easily .soluble in the 


OMe 

usual organic solvents with the exception of light petroleum. It is 
readily soluble in aqueous sodium hydrogen sulphite, giving n deep 
yellow .solution. When freshly crystallised from alcohol it is prac- 
tically colourless, but on exposure to light quickly becomes deep 
yellow. When oxidised with alkaline permanganate it is converted 
into nitromyristicinic acid, w-hich melts and decomposes at '215 , 
and is identical with the acid obtained by the nitration of myristicinic 


acid (p. 1165). 

The portion of the product of the action of nitric acid on myristicin- 
aldehyde which was insoluble in sodium hydrogen sulphite amounted 
to 60-6 per cent, of the aldehyde empdoyed. It was purified by 
crystallisation from alcohol, from which it separated in long, almost 
colourless needles, melting at 143— 144” : 

0-1386 gave 0-2481 CO, and 0 0481 H.p. C = 48-8 ; H = 3-9. 

0-2928 „ 17-5 c.c. N„ at 20” and 766 mm.. N = G-9. 

CjHjOsN requires C = 48 7 ; H = 3 6 ; N = 7-1 per cent. 

It is evident that the formation of a compound, CjlIjOjN, frtnn 
myristicinaklehydo could only be brought about by the elimination o 
the aldehydic group and simultaneous introduction of a nitro-gro P 
into the molecule. Tho substance molting at 143 144 

therefore, a nitromethoxymethylenedioxybenzone. As exp 
the introduction, of the three possible mtro-l-methoxy-2 . 3-nie 
dioxybenzenes, the present one must contain the nitro-gi'oup 
5-p)Osition. 
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r^.Xtifo-\-meihoocy-2 \ ^methyhnedioxybenzene, 



is 


OMe 


readily soluble in alcohol, ethyl acetate, or benzene, from each of 
wliicii it crystallises in long, almost colourless needles. It may 
readily be sublimed when heated above its melting point. When 
warmed with alcoholic potash it is hydrolysed to the corresponding 
nitropheuol, b-nitro-X-hydroxy'^ '-'^-methyle^^^dioxyhemene, which crys- 
tallises from water in yellow, silky needles melting at 94^, and is 
soluble in alkalis with a deep red colour. In detennining tho con- 
stitution of 5-nitro-l-m6thoxy-2 : S-methyieneJioxyheazene it was 
necessary, as already explained, to prepare successively myristicinoyl 
chloride, myristicinamide, and 5-amino-l-niethoxy-3 : 3-methyIene- 
dioxybenzone. Since these substances have not hitherto been 
described, the method of preparation, together with their characteristic 
properties, may brietly be indicated. 

< (-s/^\(jOCl 

iJ I . — A mixture of myristi* 

U\^ 

UMe 

cinio acid (1 mol.) and phosphorus pentachloride (1 mol.) was heated 
for a short time at 100^ After removal of the phosphoryl chloride, 
the product was purided by distillation under diminished pressure. 
Myristicinoyl chloride distils at 189 — 190'^/*20 mm. as a colourless oil 
which rapidly .solidifies, and crystallises from a mixtme of benzeno and 
petroleum in long, thin, colourlcs.s needles melting at 105^ : 

0 3236 gave 0-2200 AgCl. 01 = 16-8. 

C 9 H 70 ,(CI requires Cl= 16'6 per cent. 


Myristicinamide, ^ solution of myristi- 

\/ 

OMc 

cinoyl chloride in benzene an excess of concentrated ammonia was 
iidded, and the mixture vigorously shaken. The p>recipitated amide 
as collected, and recrystallised from hot water, in which it is only 
moderately soluble. It separated iu long, thin noodles, which con- 
taiu oue molecule of water of crystalli.sation, and melts at 184'-'. It 
readily soluble in hot alcohol, from which it is deposited in clusters 
C'f feathery needles : 

0 T164 lost, at 105^, 0-0631 n.,0. ll.,0 = 8-3. 

0 HS5 gave 0-302S CO, and 0-0660 fr,0. 0 = 55-6; 11=1-9, 

requires H^O = S'5 per cent, 
requires 0 = 55-4 ; H = 4-6 per cent. 
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6-Amino-\-imiltox7/-2 ‘.^-methylenedwxybensene, CHg^CQl 

UMe 


(rt) Prepa/ration from Mi/i'isticinamide. — Finely powdered myristi- 
cinamide was shaken continuously for several hours with the 
theoretical quantity of a freshly-prepared solution of sodium hypo- 
chlorite (compare Graebe, Ber.y 1902, 35, 2753), and the mixture 
finally heated at 100° for a short time. Tiie product was then cooled 
and extracted with ether, when the ethereal solution, after evaporation 
yielded an oily residue, which soon solidified. It was purified by 
crystallisation from water, from which it separated in colourless 
leaflets, melting at 85 — 86° : 

0-1076 gave 0-2263 CO^ and 0-0553 H^O. C = 57-4; H=5-7. 
C,Hy 03 N requires C = 57 5 ; H = 5-4. 

(6) Preparation from ^•yilrO‘\-'metliA>xy-2 :Z-methyUnedioxyhenzen^.. 
— To 1 part of the finely divided nitro*compound 5 parts of stannous 
chloride in 15 parts of concentrated hydrochloric acid were added, 
and the mixture was gently warmed for one hour. A crystalline tin 
double salt oE the amino-compound was formed, from which the tin 
was removed by means of hydrogen sulphide. The aqueous solution 
was then concentrated to a small bulk, rendered alkaline with sodium 
carbonate, and extracted with ethor ; the ethereal solution, after 
evaporation, left a residue which rapidly solidified and was crystal- 
lised from hot water, when it was deposited in colourless leaflets 
melting at 85 — 86°. When this substance was mixed with the 5-amino- 
l-methoxy-2 : S-methylenedioxybcnzeno, prepared from myristiciu- 
amide as above described, the melting point remained unchanged, 
Further confirmation of the identity of the two products was obtained 
by the preparation from each of the same benzoyl derivative, meltiug 
at 128—129°. 

^-Amino-\-niethoxy-2 : Z'lnetJiylemdioxyhenzene is readily soluble in 
benzene, ether, chloroform, ethyl acetate, or alcohol, but only 
sparingly soluble in light polroleum. It is best crystallised from hot 
water, but can also be crystallised from a mixture of benzene or 
alcohol and petroleum. Its hydrocfdw'ide crystallises from dilute 
alcohol in well-formed, colourless needles, which decompose at about 
245°. It yields a benzoyl derivative, which crystallises from alcoliol m 
colourless rosettes of feathery needles melting at 128—129°: 

01136 gave 0 2770 CO, and 0 0506 11^. 0=66 5 ; 11 = 4 9. 

Oi-HjgO^N requires 0 = 66*4; 41=4-8 per cent. 
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Formation of i-Mitro-l : 2-methylenedioxybenzene hy the Action of 
Niti-ie Acid on Piperonal. 

The action of nitric acid on piperonal was first investigated by 
Fittig and Kemsen {Anmdm, 1871, 159, 134), who isolated only 
nitropiperonal from the product of the reaction. This experiment has 
been repeated in order to ascertain whether, in addition to the 
formation of nitropiperonal, any portion of the piperonal is con- 
verted into 4-nitro-l ; 2-methylenedioxybenzene by elimination of the 
ildehydic group : 

\/ 

For this purpose 5 grams of finely divided piperonal were added in 
small quantities at a time to 50 c.c. of nitric acid (sp. gr. 1-41) at 
0“. Each addition of piperon.al immediately conglomerated to a solid 
cate, which was broken up by means of a glass rod. After all the 
piperonal had been added, the mixture was well shaken from time to 
time until complete solution was effected, for which about an hour 
was D«ces.sary. The mixture was then poured into ice-water, the 
yellow precipitate collected, washed free from nitric acid, and then 
shaken with a solution of sodium hydrogen sulphite. In this manner 
the product was separated into a soluble aldehydie por tion and an 
insoluble neutral portion. The soluble portion was reprecipitated by 
adding alkali hydroxide, when it amounted to 3'6 grams, corre- 
sponding with a yield of 70 per cent. AVhen crystallised ’from a> 
mixture of alcohol and ethyl acetate, it was obtained in stout yellow 
needles melting at 98“ This was i.lentical with the nitropiperonal 
(m. p. 95'5“) described by Fittig and Remsen (loo. cit.). The portion in- 
soluble m sodium hydrogen sulphite amounted to 1 o grams, representing 
ayield of 30 per cent. When crystalli.scd from hot alcohol it separated 
m long, yellow needles melting at 145“, and this melting point was 
not changed ou recrystailisatiou : 

02211 gave 16'1 c.c. at 16-5“and 767 mm.. ]Sr = 8'5. 

C.HjOjN requires N = 8-4 per cent. 

This substance is therefore identical with the 4-nitro-l : 2-methylene- 
'im ^ 99 ^ 70 )”' •resci-ibed by Jobst and Hesse {Annaltn, 

Uion of Nitroveratrole hy the Action of Nitric Acid on 
Vanillin ilethyl Klhtr. 

of Yanillin methyl ether were gradu.ally .added to 50 c.c. 

Vnt 8*'. T41)at 0“ After one hour the mixture was 

'OL, XCV. 
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poured into cold water, the voluminous, yellow precipitate collected, 
Lshed with water, and shaken with a solution of sodium hydrogen 
sulphite The soluble substance amounted to 94 per cent, of the 
aldehyde employed. When crystallised from alcohol it separated in 
yellow needles melting at 134“, and was identical with the nitro- 
vanillin methyl ether of Pschorr and Sumuleanu (Ber., 1899, 32, 
3405) The portion insoluble in sodium hydrogen sulphite amounted 
to 6 per cent, of the weight of the aldehyde employed. It crystallised 
from alcohol in stout, deep yellow needles, melting at 96“ : 

0-2548 gave 16-7 c.c. N, at 17“ and 759 mm. N = 7-6. 

CgH|, 04 N requires N = 7'7 per cent. 

This substance is evidently 4-nitroveratrnle (Tiemann, Ber., 1876, 
9 939- 1S78, 11 , 131), and its formation is due to the direct 
displacement of the .aldehydic group of vanillin methyl ether by a 
nitro-group : 

MeO/^NcHO , MeO/NNOj_ 

MeOv ! ~ 


Actiou of Nitric Acid on Anisalthhydc, 

When ani.saldehyde is treated with nitric acid at 0“ under the same 
conditions as those described in connexion with the nitration ot 
myristicinaldehyde, pipcronal, etc., it first dissolves, and then imme- 
diately crystallises unchanged in long, colourless needles, which are 
only slowly attacked by the nitric acid. At the ordinary tempeia^ 
tore, however, nitration takes place with greater 
reaction was therefore conducted as follows : 5 grams of anisaldel.j dc 
were added, drop by drop, to 50 c.e. of concentrated nitno acid s ■ gr, 
1-41) at the ordinary temperature ; after about four liouis w, 
added%nd the precipitated oil extracted with ether. The etlie* 
solution was first shaken with aqueous sodium hydrogen .su p 
free from aldehyde, then with dilute sodium 

a small quantity ot anisic acid, and finally washed 'vith a ^ 

After drying and removing the ether, no trace o pm 
obtained. The aldehydic group ' The porto ol 

eliminated by the action ot nitric acid !" sulphite 

the product which had been extracted with sodium hydj ^ 
was precipitated as a yellow solid by the addition . ^ 

This was collected, washed, and erystallised from a as 

colourless needles melting at 84“ were obtained. It was 

NO-i 

by conversion into i = 


raononitroanisaldebyde, 

hydrazoiie melting at 132“ : 


MeO/ ^CUO, 
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0 0513 gave 0-1170 00^ and 0-0210 H^O. C = 62-3; 11 = 5-2, 
^i4®is^s^s 0 = 62-0 ; H = 4*8 per cent, 

Binhorn and Grabfield (dnn«7«», 1888, 243, 370), who first pre- 
pared mononitroanisaldehyde, assign to it a melting point of 83'6°, 
whilst, according to Worner (Ber., 1896, 29, 157), it melts at 72“ and 
dioitroanisaldehyde at 86“ The above results confirm Einhorn’ and 
Grabfield’s observation, and indicate that the correct melting point of 
nitroanisaldehyde is 84“ ° 


The Action of Mlrie Acid on Myristicinic Acid. 


Twenty grams of myristieinic acid were gradnaily stirred into 
300 O.C. of nitric acid (sp. gr. 1 -41) at 0“ After a short time there 
was a vigorous evolution of carbon dioxide. The mixture was kept 
cold for an hour, then poured into ice-water, and the resulting pre- 
cipitate collected and washed. By shaking with an aqueous solution 
of sodium carbonate, the product of the reaction was separated into a 
teutrsl and an acidic portion. The neutral portion amounted to ITS 
grams, corresponding to a yield of 57 5 per cent. It was crystal- 
lised from alcohol, when it was obtained in long needles melting at 
143—144“ The substaiioo was identical with the 5-nitro-l-mcthoxy- 
2;3-methylenedioxybenzene previously obtained by the nitration of 
myristicinaldehyde. The portion soluble in sodium carfeonate wa.s 
reprecipitated by the addition of dilute sulphuric acid, collected, and 
washed, when it amounted to 6-5 grams, representing a yield of 33 o 
per cent. On recrystallisation from glacial .acetic acid, it was 
deposited in radiating clusters of light yellow needles, which melted 
and decomposed at about 245“ ; 


0-1667 gave 0'2746 COj aud 0-0450 H.O. 0 = 44-9 ; H = 3 0. 

0-2780 required 11-65 N/iO-KOH for neutralisation.' M.W. = 240-7 
CaH,0,N requires 0 = 44-8; U = 2-9 per cent. M.W. = 241. 

This substance is evidently a mononitromyristicinic .acid. 


Silnmyristicinic acid, 


-qI 'Nty • readily soluble 


OJle 

liol, ethyl acetate, or glacial acetic acid, but only sparingly so in 

crystallises 

to iieedles, which slowly become yellow on exposure 


Vellcome Chemical Reseakch IvAbohatokie-Sj 

hoNDON, E.C. 


4 G 2 



1166 PERKIN AKD SIMONSEN ; CYCLOBUTANE-1 : 3-DICAEBOXYUc 


CXXXI.— cyeloi?Miane-l; 3-cZicar6oa;i/Ztc Acid and Some 
of its Derivatives. 

By William Henry Perkin, jun., and John Lionel Simonsen. 

It has long been known that substances containing the cyciopropaiie 
ring exhibit very remarkable differences in stability, especially 
towards hydrobroinie acid. In some cases, for example in the case ot 
cyriopropnne-1 : 1-dicarhoxylic acid, the ring suffers disruption in 
contact with hydrobromic acid in the cold : 

OH 

Cn2Br-aiIyCH(CO,H),,, 

CH2-C(C02H)2 

whereas cycfopropane-I i 2-dicarhoxylic acid, 

CH-C0,,H 

OHj^CH-COjH 

is not affected even when boiled with concentrated aqueous hydro- 
bromic acid. Those important differences in stability in the cijdo- 
propane series have already been discussed in some detail in previous 
papers (corapaie especially Trans., 1804, 65, 951 ; 1907, 91,816), and 
fresh examples of the instability of the eyefopropane ring, especially 
in such bridged-ring compounds belonging to the terpene serie.s as 
carone and sabinene, .are constantly being observed. 

It is also well known that the eyefobutane ring, when it forms 
part of a bridged-ring complex, not infrequently exhibits murked 
instability. Thus, in the conversion of pinene into 
chloride by the action of hydrogen chloride at 0“, it is assume 
the dimethylcyriobutane bridged-ring suffers disruption, an re- 
arrangement subsequently takes place according to the scheme: 

.-NTT .n'M".,—- f 


CH-CMelCH 
'^CMe^ 
CH„-CH-CH 




CH,-CHMe-CHCl 
CMe,,Cl 




CH,-CMe-- CHCl 


CMcj 

CHo'CH— 


rill -PH CH UJdj'tJIi CHj 

If this representation of the process should 
disruption of the dimetbylcycfobutane ring w ic i 
together with the subsequent rearrangement, must cons 
the most remarkable changes in organic cheinistry. in 

That the dimethylcycfobutanc ring readily isu 
bridged-ring compounds receives further confirma ion 
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work of Wallach {AnnaUnf 1907, 356, 241), who has shown that 
metbylaopinol is canv^||t>ed into terpene hydrate by shaking with 5 per 


Me-C*OH 

/\ 
CH„ / CH 

I I 

Cfl., CMe„ CH, 

\ I / 

\ I / 

CH 


— > 


Me-C-OH 

r r- 

CH, CH, 

\ / 

CH-C(OH)Me, 


cent, sulphuric acid, or even with dilute ox.alic acid, at the ordinary 
temperature, and further that, when treated with hydrochloric acid, it 
yields dipentene dihydrochloride. 

In view of these facte, it is remarkable that nopinol itself is not 


H-C-OH 


/ 

CH, 

I /' 


CH 


\l/ 

OH 


affected by contact with dilute sulphuric acid for ‘four weeks 
(foe. cit., p. 237). It is very difficult to understand why the substitu- 
tion of hydrogen for methyl in nopinol should bring about such a 
marked change in the condition of stability. ' 

If we turn from the consideration of bridged-rings to the study of 
the stability of the cyc7obutane ring by itself, such evidence as there 
is seems to point to that ring being distinctly more stable than* the 
eyefopropane ring. Thus cyclobutanecarboxylic acid (I) and cydo- 
bulane-l ; 2.dicarboxylic acid (II) may be brominated at the tempera- 
ture of the water-bath under the usual conditions, with formation of 
bromocjcfobutanecarbo.xylic acid (HI) and dibromocwfobutane-I : 2- 
oicarboxylic acid (IV) ; 

ch,-cii-co,h 
GHj-CII-CO^H ■ CIIrCH-GO,H 

(I-) - (,I.) 


CH.yCH, 


CHyCBr-COjlI 


CHj-CBr-COjH 

CH,-Crir-CO.“H 


(HI.) - - 

the b evidence that the hydrogen bromide produced durin 

romination caused appreciable fission of tlie ring in either ca.»e. 
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cycioBatane-1 : 3 i-dicarboxylic acid, 

CO„H-CH<^pS>CH-cdjH, 

has been synthesised in several ways (compare Haworth and Perkin, 
Trans., 1898, 73, 330), but the Jields obtained have always been bo 
small that a complete investigation of its properties has, so far, not 
been attempted. Recently, however, Simonsen (Trans., 1908, 93, 
1778) has worked out a process by which the cis-modification may 
be prepared in quantity, and since it is clear that this acid ig 
more closely allied to the bridged-ring compounds, pinene, nopinol, 
and methylnopinol, than either of the cyclobutanecarboxylic acids 
just mentioned, we determined to investigate its behaviour with 
sulphuric acid, bydrobromic acid, and also with bromine. 

We found, in the first place, that this acid is not affected by boiling 
with 10 per cent, sulphuric acid, and, oven if heated with concentrated 
sulphuric acid for three hours on the water-bath, very little change 
takes place, and almost the whole of the acid may be recovered. 
When, however, the acid is heated in a sealed tube at 100^ with 
fuming hydrobromic acid, the ring suffers disruption, and an almost 
quantitative yield of a monobromo-acid is obtained, which, sines 
it yields a-methylglutaric acid on reduction, is probably o-bromo- 
butane-^S-dicarhoxylie acid : 

C 03 H-CH<^.^^>CH-C 0 ,U COJ1-CH<^^j|®I/CH3'CO,H 

^ CO^H-CHMe-CHs’CHj-COjH, 

but it is, of course, also possible that the bromo-acid has the constitu- 
tion COjH-CHMe-CHj-CHBr-COjH. The readiness with which this 
disruption of the cycfobiitane ring takes place led us to investigate 
the behaviour of cfs-cycfobutane-l ; 2-dicarboxylio acid with hydrogen 
bromide under the same conditions, but, even after heating at 100“ for 
three hour.s, no appreciable change could be observed, and almost the 
whole of the acid was recovered unchanged. Obviously we have ere 
again a case of the remarkable effect on the stability of a closed rmg 
exercised by mere change in position of the substituting groups. « 
next investigated the action of bromine (2 mols.) on the acid c ori e 
ofcycfobutane-l:3^3icarboxjlicacid (1 mol.) at the temperature o 
the water-bath, and found that the product of the action, 
decomposing with water, is a.lribraoto-acid, CjHjOjBrj. 
therefore been produced by the substitution of two atoms o J 
by bromioe in the usual positions, and at the same time t e cy 
ring has ^suffered disruption owing to the addition ol J = 
bromitie producd'J-4^*’i>^g the reactioa ; 
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CO,H-OH<™;>CH-CO,H 

C02H-CBr<™^®l/CHBr-C0jlI. 

jhe tribromo-acid is therefore a.^Z4ribrOTnohutan6-li^-dicarhox]jlio 
acd The most striking property of this acid is the fact that its 
methyl ester is quantitatively converted into cyc^obutane-I : 3- 
(iicarboxylic acid when it is treated with zinc and acetic acid and 
fubseqiieotly hydrolysed, redaction and closing of the ring taking 
plice simultaneously. 

It is well known that some a/9-dibromo-acids are readily con- 
verted into the corresponding unsaturated acids by the action of zinc ; 
thus, for example, a/3-dibromobutyric ester yields crotonic ester when 
its ethereal solution is treated with zinc filings (Michael and 
Schulthess, /; Chem.f 1891, [ii], 43, 590). Assuming Baeyer’s 
“Spannungs Theorie*' to be correct, a change of this kind should take 
place with greater ease in the case of the formation of a cyc^obutane 
ring from an aS-dibromide, 

CBr C 


/ 

C 


CBr 



C 


C 


than ill the formation of the etlienoid linking, because the “ Spannung ” 
in the closed four-carbon ring is mu(di less than that in the ethenoid 
linkiog. And the samo appears to be true in tlie cyc/ojiropaiie series, 
since Gustavson 1899, 128, 437; J. pr, Ckem.^ 1891, 

[ii], 59, 302) has shown that cyc/opropane is almost quantitatively 
produced when an alcoholic solution of triraethylene bromide is 
digested with zinc : 


CH2< 


CH.jBr 


CII,< 


err, 
ctr, ■ 


It is tlierofore to l>e expected tliat ring forruation ^vill often be 
foued to result from the action of zinc and other metals on ay-, 08 -, 
at-, and possible other more extended dibromo-coinpouads. 

One other point in connexion with the formation of eyefobutane- 
1 : o-dicarboxylic acid by the elimination of bromine from a/3S-tribromo- 
butane.| 8 S-tricarboxylic acid is of interest. This elimination might 
result in the formation of a methylcyefopropanedicarboxylie acid : 


.CH,Br .CHj 

C0,,H-CBr( ■ .CHBvCO.ll --> CO„ri-C( - - CH-CO^II, 

■ " \CH./ 

especially as the two a-hromo-atoms are probably the most reactive, 
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•and the fact that the reaction actually proceeds quantitatively 
formation of the cycZobutane ring is additional evidence that this ring 
is more readSy formed than the cyc/opropane ring. 

During the course of this investigation we have prepared large 
quantities of pinonic acid, and have made several new observations in 
connexion with this acid and its derivatives. The results of these 
experiments are described on p. 1174, and it will be only necessary, in 
this introduction, to discuss the experiments which illustrate the 
extraordinary stability of norpinic acid. 

Norpinic acid, 

C02H-CH<^“®!>CH-C0,H, 

is the 3 <!ni-dimethyl derivative of ci/c/obutane-l : S-dicarboxylic arid, 
and, like this acid, it exists in cis- and irans-modificalions. 

Its investigation was thought to be interesting because this acid is 
a simple derivative of that dimethylej/ciobutane ring which, as has 
already been pointed out (p. 1166), so readily undergoes disraptioa 
when it is a constituent of the bridged-ring cbaracteristic of pinene, 
nopinone, etc. Our experiments have, however, shown that this ring, 
in norpinic acid, exhibits quite unusual stability, and it is quite cleat, 
therefore, that the closiug of the bridged-riug in compounds such as 
pinene entirely alters the character of the dimethylet/ciobutane ring, 
possibly by producing a “ strain ” which is not present in the ring 
itself. Although cis-cyc/obutane-l ; 3-dioarboxylio acid readily 
undergoes fission when it is treated with hydrohromio acid at 100”, 
this reagent has no action on cis norpinic acid at 120”. Again, it is 
pointed out on p. 1168 that cis-cjtciobutane-1 : S-dicarboxylic acid is 
readily attacked by bromine at lOO” with disruption of the ring and 
formation of a/3S-tribromobutane-/?S-dicarboxylic acid, Baeyer {Ber, 
1896, 29, 1911) states that the cis-norpinic acid yields a bromo-acid 
when it is treated with bromine by the Volhard method, and we can 
confirm this, but our experiments show _that the acid chloride is 
attacked only with great difficulty by bromine at 100“, and that at 
120” a bromo-acid is produced which, although not obtained pure, is 
doubtless 1 ; Z-dibromo ci^norpinic acid, 

CO,H-CBr<^g®i>CBr-C02H. 

In this case, also, there is no evidence of any 2®“““ ^ 
closed ring. It has already been pointed out (p. 116<) ^ 

dimethyloj/efobutane ring in certain derivatives of pinene lea 
suffers disruption under the influence of weak acids, bu ““P 
acid, on the other hand, may be boiled with 10 per cent, su p 
acid or heated on the water-batli with concentrated sulp ui 
without change. 
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Re.sults such as the above clearly show (a) that comparatively 
slight changes, such as the introduction of methyl groups or the 
learrangement of carboxyl groups, exercise a great influence on the 
stability of the cycfohutane ring, and (6) that this ring undergoes a 
remarkable reduction in stability when it becomes part of a bridged- 
ring system. 

Experimental. 

cis-cyclo£utane-l : Z-dicarboxylic Acid, 

C02H-CH<^]^a>ClI-C02H. 

We have succeeded in devising two new methods for the preparation 
of thia acid. 

I. By ConcUnsation of Monochloroimtkyl EtUr with the Sodium 
Derivative of Elhjl MethylemdinuUonMe. 

Ethyl methylenedimalonate (35 grams) was added to finely divided 
sodium (2'5 grama) suspended in dry ether, when a vigorous reaction 
ensued, and, after remaining overnight, the sodium had completely 
dissolved and a yellow sodium derivative separated. Monoehloro- 
methyl ether (10 grams), dissolved in an equal volume of dry ether, 
was then added all at once, and in two hours the reaction, which pro- 
ceeds without the evolution of much heat, was complete and much 
sodium chloride had separated. The product was mixed with water, 
tie ethereal solution separated, dried, and evaporated, when a colour- 
less oil remained which, after several fractionations, distilled fairly 
constantly at 215 — 220°/24 mm. ; ^ 

0-1226 gave 0-2413 COj and 0-08 H^O. 0 = 53-7 ; H = 7-2. 

requires C = 54-2” ; H = 7-4 per’ cent. 

This oil undoubtedly con.sists of ethyl 8-methoxybutane-aoyy-tetra- 
cavboxylate, a substance which had already been obtained by a quite 
different process (Trans., 1908, 93, 1784), This ester (3 grams! 
MS mixed with 00 per cent, hydrochloric .acid (25 c.c.) and 
lasted on the sand-bath in a reflux apparatus for twelve hours, when 
complete. On removing the excess of hydrochloric 
arts . f 0*1 "*“5 obtained which rapidly solidified, and 

and' from *lry ether, the .acid melted at 129° 

0 wa.s found on examination to consist of cis-cycfobutane-l ; 3-dicarb- 


U- Sy th Condensation of Ethyl Melh,jhimlimalo,iate with Methylal. 

‘“‘-cce.sting condens.ation, the following method 
r several comparative experiments, found to give the best 
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results. Ethyl methylenedimalonate (20 grams) was mixed with 
methylal (30 grams) and zinc chloride (0'5 gram) and heated in ^ 
sealed tube for two hours at 150 — 160® and then for one hour at 17o^ 
and during the operation the tube was occasionally agitated in order 
to keep the contents well mixed. After cooling, the pale brown 
solution was poured into water, the oil which separated dissolved in 
ether, the ether was then evaporated, and the residual oil fractionated 
under diminished pressure, when a considerable quantity (‘J gi-acisj 
distilled at 200 — 220°/20 mm., a small, high boiling residue remaining 
in the flask. This crude oil, without further purification, w&g 
hydrolysed by boiling with 50 per cent, hydrochloric acid, when 
after removing the hydrochloric acid by evaporation, a brown oil was 
obtained which soon almost completely solidified. After draining 
on porous porcelain, the acid was crystallised from ether, and found 
to melt at 128 — 130® and consist of pure ciS'Ct/c^ohutane-l : S-dicarb* 
oxylic acid : 

0-1346 gave 0*2456 COg and 0*0642 H^O. ,C = 49-S; H = 5'3. 

CjjHfjOj require.^ C = 50*0 ; 11 = 5 6 per cent. 

The anhydride of cis-cycIo5itia>ie-l '.Z-dicarhoxylxc acid . — Aa we 
were desirous, in onr further experiments, to employ tho pure cis- 
acid quite free from even traces of the iirtus-isomeride, we decided to 
purify it by conversion into the anhydride. The anhydride was 
obtained by digesting the acid with acetyl chloride in the manner 
previously described (Trans., 1898, 73, H38), but, on the present 
occasion, it was purified by distillation under diminished pressure, 
when it was found to boil at 175 — 177'720 mm. as a colourless oil 
which fioou soli<lified, and, after remaining in contact with poicus 
porcelain, the crystalline mass melted at 50 — 51®. The pure clS' 
acid, obtained from the anhydride by hydrolysis, melted sharply at 
135—136®. 

Bi'omination cis-cyclo7?i/irt>ie-l :Z-<Ucarboxylic Acid. Fonnf’liono! 
a /33 • Tribro mobutane-fi^-dicarhox yl ic Acid, 
CH.Br'CBr(C02H)*CTf2-CIlBr-002tI. 

The pure acid (2 grams) was digested with phosphorus pentachloride 
(5*8 grams) until decomposition was complete, and then heated with 
bromine {4*6 grams) in a sealed tube in a boiling-water bath for fifteen 
hour.s. The bromo-acid chloride was left in contact with powdered ice 
for two days, the heavy, viscid syrup extracted with ether, the ethereal 
solution well washed, dried, and evaporated, when an almost colourless 
syrup remained which rapidly crystallised. After remaining in contact 
with porous porcelain until quite dry, the solid residue was several times 

reciystallirsed fi-om ether : 
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O'lISl gave 0-1726 AgBr. Br = 62-0. 

CgH^O^Brg requires Br = 62*7 per cent. 

fj^l-frihromobutane-^h-dicarhoxylic acid separates from ether in crusts 
of small plates, and melts with decomposition at 172®. 

It is readily soluble in ether, formic acid, or hot water, but only 
sparingly so in benzene, chloroform, or light petroleum. 

Mclhyl a/3S- Trihromobutam-^Z-dicarboxylate. — This substance was 
obtained by pouring the bromo-acid chloride, prepared as described 
above into well cooled methyl alcohol. After remaining overnight, 
the methyl ester was precipitated by water, the heavy oil extracted 
with ether, the ethereal solution washed well with water and sodium 
carbonate, dried, evaporated, and the pale yellow oil left for some days 
in a vacuum desiccator over sulphuric acid. Two different preparations 
gave the following results on analysis : 

0'U53 gave 0-1939 AgBr, Br = 56'8. 

0'1681 „ 0‘226l AgBr. Br = 57-3. 

CgHiiO^Br^ requires Br«58'4 per cent. 

As it seemed possible that the remarkable course of the bromination 
of ci 5 -fly<^^obutaiie-l : 3-dicarboxylic acid was due to the pressure of tbe 
hydrogen bromide in tbe scaled tube, an experiment was made with 
the same quantities as before, but in an open flask fitted with a ground- 
in tube. The bromination proceeded on the water-bath very slowly, 
and, as soon as it was complete, the product \va.s poured into methyl 
alcohol as described above. On analysis, tlie methyl ester was found 
to have practically the same composition as before : 

0-2089 gave 0-2720 AgBr. Br-5A')-4. 

requires Br~5S’4 per cent. 

Reduction of MetJiyl afd^-Tribromobulane-^h-tricarhoxylate to cis 
cyclo5wtanc-l : ^-dicarhoxylic acid. — The bromo-methyl ester (4 grams), 
dissolved in acetic acid and a little water, was treated with zinc dust 
(20 grams), at first in the cold and afterwards on the water-bath. 
After filtering from undissolved zinc, water was added, the oil 
extracted with ether, and the ethereal solution well washed and 
evaporated. 

The residual oil, which was quite free from bromine, was then 
hydrolysed with alcoholic potash, the solution mixed with water, 
evaporated until free from alcohol, acidified, and extracted several 
times with ether. After removing the ether by evaporation, a solid 
was obtained which separated from water in prisms melting at 
131—133®, and consisted of ci«-<?yc^obutane-l : 3-dicarboxyUc acid, the 
yield being nearly quantitative : 

0T682 gave 0-3081 COg and 0-0831 H^O. 0 = 49*9; H = 5‘5 
requires C = 50‘0 ; 11 = 5*6 per cent 
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Action of Hydrogen Bromide on cis-cyclo^wianc-l : Z-diearhoxylic 
Formation of a.-Broniohutame-^^-dicarhoxylic Acid. 

In order to determine whether hssion of the ring took place Tphec 
cis-C 2 /c^ohutane-l : 3-dicarboxylic acid was heated with hydrobromic 
acid alone, the pure acid (1 gram) was mixed with aqueous hydro- 
bromic acid (saturated at 0°, 10 c.c.) and heated in a sealed tube at 
100° for three hours. The hydrobromic acid was then removed on the 
water-bath, when an oil remained which completely solidified, and 
after crystallisation from benzene, the following results were obtained 
on analysis : 

0*1113 gave 0 0922 AgBr. Br = 35-2. 

C^HgO^Br requires Br= 35*5 per cent. 

a.‘Bromohutane-^h-diearhoxylic cLcidy which does not appear to have 
been previously described, separates from benzene, in which it is fairly 
readily soluble, in hard, nodular clusters of needles and melts at 
106 — 107° It is readily soluble in ether, water, or formic acid, but 
sparingly so in chloroform or light petroleum. 

Reduction to a-MelhylglutaHc Acid. — This reduction, which proves 
the constitution of the bromo-acid, was carried out by treating the 
acid, dissolved in dilute sodium carbonate, with a large excess of 
sodium amalgam in the cold. The solution was acidified, extracted 
several times with pure ether, the ether evaporated, and the solid 
residue left in contact with porous porcelain until quite dry and then 
crystallised from ether : 

01135 gave 0*2015 COg and 0-0731 B.fi. C = 491 ; H = 7-l. 

requires (J==49*3 ; H = 6’9 per cent. 


Piiionic Acui, CH3-C0-CH<_py'’i>CH-CHj-C02H, and Us 
De'i’ivativea. 


The large quantities of pinonic acid which have been prepared for 
the present investigation and during the course of our experiments on 
nopinone (Trans., 1907, 91, 1736) were obtained by the oxidation of 
pinene under the conditions recommended by Baeyer (5er., 1896, 29, 


22). In purifying crude pinonic acid, we have found it advantageous, 
instead of distilling the acid itself as recommended by Baeyer, to 
convert it into its ester by digesting with alcohol and sulphuric acid, 
and then to fractionate this carefully under diminished pressure. 
fraction distilling at 147— 148716 mm. is pure as the 


following analysis shows : 

0-1141 gave 0-285S CO, and 0-0975 IfjO. C = 68-2 ; H = 9 5- 
C^ 2 H-^ot )3 requires C = 08'0 ; II = 9*4 per cent. 
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When this ester is hydrolysed, it yields a syrup which soon becomes 
eemi-solid, and doubtless consists of the eis- and irans-modifications of 
pinonic acid. In contact with porous porcelain, the syrup is absorbed, 
and the crystalline residue separates from water in colourless prisms 
melting at 103 — 105“ 

In preparing cii-pinic acid, 

CO,H-CH<PJ^^£>Cn-CH,-CO,H, 

by the method described by Baeyer (loc. cit., p. 25), we hare also 
[onnd that it is best purified by conrersioa into the ester, which 
distils at 156°/20 mm., and, on hydrolysis, at once yields the pure 
acid. 

m-Bnvmpinic Acid, CO2H:-CH<^^^®£>0H-CHBr-COjH. 

Eieyer [loc. cil., p. 1908) prepared this acid in a crude condition by 
the action of phosphorus tribromide and bromine on cis-pinic acid, but 
did not purify it. We have found that the pure bromo-acid is 
readily obtained by the following modification of Baeyor’s process. 

Pure cis-pinic acid (43 grams) is mixed with phospboru.s penta- 
chloride (100 grams), and, as soon as the vigorous action has subsided, 
the mixture is heated on tlio water-bath for half an hour. Bromine 
(13 grains) is then added to the well-cooled acid chloride, and the 
whole heated on the water-bath for three hour.s, care being taken so 
to regulate the process that there is no lo.ss of bromine. 

The product is poured in a thin stream into excess of anhydrous 
formic acid, and the solution heated on the water-bath until decom- 
fwsition is complete, when, on keeping in the iee-chost, a quantity of 
a crystalline acid separates, which is collected and recrystallised from 
formic acid : 

0’124: gave 0-0900 AgBr, Br = 30-9. 

requires Br = 30-2 per cent. 

d?>-Bromopinic acid melts at about 154°, and separates from formic 
acid, in which it is sparingly soluble in the cold, in nodular masses 
composed of stout plates. 

^^^^-Uydroxypinic acid, CO 2 H-CH<P(.^®£>CH*CH( 0 H)'CO 2 H, is 

following way (compare Baeyer, loc. cit., 
1^*. . bromo-acid chloride, obtained as explained above, is 

with ice until decomposed, and the syrup extracted 
di 4 removing the ether by evaporation, the residue is 

li barium hydroxide for one hour, the alkaline 

traci d tarry matter, concentr.ated, acidified, and ex- 

7e times with ether. Tlio etliere.al .solution yields, on con- 
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cenlration, a crystalline mass of pure cis-hydroxypinic acid, meltiog at 
191—193°. 

Ethyl c\&-hydToxypinate is readily obtained by treating the acid 
with alcoholic sulphuric acid in the usual manner. It distils at 
I797I6 mm. as a colourless oil, which rapidly cryatallises, and 
separates from light petroleum in colourless needles melting at 
68—60°: 

0-1729 gave 0-3821 CO^ and 0 1335 H5O. C = 60-3; H = 8-6. 

requires 0 = 60-5; H = 8-5 per cent. 

cis-Norpinic acid, ^^CH'CO^H, is obtained, as 

Baeyer {loc. eit,, p. 1910) has shown, by the oxidation of hydroxypinic 
acid with chromic acid. We have prepared large quantities of this 
acid, and, during the course of our experiments, have obtained several 
derivatives which do not appear to have been previously described. 

Ethyl ch-norpinate is readily obtained by treating the acid with 
alcohol and sulphuric acid in the usual manner, and is a colourless, 
mobile oil with a pleasant ethereal odour, which distils at 
140720 mm. : 

0-1223 gave 0-2826 CO.^ and 0*0951 B-fi, C=^63-0; H = 8'6. 

^13^20^4 requires C = 63*2 ; H = S-8 per cent. 

ciS‘NoTpviic anhydride was prepared by beating the acid with 
excess of acetic anhydride in a sealed tube at 220°. The excess of 
acetic anhydride was removed under the ordinary pressure, and the 
residue rapidly distilled under 10 mm. pressure, when a syrup was 
obtained which soon crystallised. After remaining in contact with 
porous porcelain until quite dry, the anhydride was recrystallised from 
ether : 

0*1539 gave 0 3474 CO, and 0 0898 II^O. C = 62 2 ; H = 6-5. 

CgHjyOj requires 0 = 62*3 ; H = 6-5 per cent. 

c\s-Korpinic anJiydride separates from ether in slender plates, 
melts at 135°, and, when warmed with water, is slowly converted 
into the crystalline .acid, which melts at 173 — 175°, and is identical 
with the acid which is directly obtained by the oxidation of hydroxy 
pinic acid. 

It is clear, therefore, that norpinic acid and hydroxypinic aci , 
and probably also pinic acid and pinonic acid, belong to the cis 
series. 

tvaji^-Noi’pinic acid, which does not appear to have ee 

previously described, is obtained when the cis-acid is heated eit 
with hydrochloric or with hydrobromic acid. The pure cis aci ^ 
grams) is heated with hydrochloric acid (15 c.c.) and water (5 c.c.) 
sealed tube at 180° for two hours. The product is heated ou 
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iMter-bath until free from hydrochloric acid, and the solid residue, 
ahicli consists of a mixture of the cii- and frans-aeids, is fractionally 
ciystallised from ether until nearly all of the less soluble cis-acid has 
been removed, and then from hydrochloric acid ; from this solvent the 
pure Iraws-acid is ultimately ohtainel in hard nodules, which, under 
the microscope, are seen to be composed of slender prisms : 

01106 gave 0’2265 COj and 00725 H^O. C = 55'8; 11 = 7-3, 

CgHi A requires C = 55 8 ; H = 7 0 per cent. 

trans- yorpfnio acid softens at 137°, molts at 144°, and is more 
soluble in the usual solvents than the cis-modilicatiou. 

Brominalion of ch-Xoi-pinic Acid. 

cis-Norpinie acid is brominated with much greater difficulty than 
cis-ci/elobutane-l : 3-dicarboxylic acid, and evidently with the formation 
of 1 : 3-dibroinonorpmio acid, 

CO,H-CBr<P(“^f>CBr-COA- 

Norpinio acid (2 grams) was mixed with phosphorus pentacblorido 
(5 grams), and, after the reaction had subsided, the mixture was 
heated on the water-bath for half an hour. Bromine (3-7 grams) was 
then added, and the whole heated in a sealed tube for forty-eivht 
hours in a boiling-water bath, but, as the action was then not nearly 
complete, the heating was continued for three hours at 120°, when 
almost the whole of the bromine had disapi')eared. The bromo-aeid 
chloride was decomposed hy ice, the viscid, brown syrup dissolved in 
ether, and the ethereal solution dried and evaporated. The .syrup, 
which showed no tendency to crystallise, wa,s placed in a vacuum’ 
desiccator over sulphuric acid for some days and then an.alysed : 

0-2515 gave 0-2500 AgBr. Br = 42-3. 

requires Bi- = 4S-5 per cent. 

Although thus result, as w.as to be expected, is only approximate, it 
clearly indicated that the product of the action of bromine on norpinic 
acid, under the conditions employed, is 1 : S-dibromonorpinio acid, and 
this receives support from the fact that the bromo-acid yields norpinic 
- 1 when it is reduced by sodium amalgam in sodium carbonate solu- 
™. In confirmation of the above result, a second experiment was 
wh ^ tu **'“’*' '>‘'“™o-acid chloride was poured into methyl alcohol, 

^ Cn he methyl ester, extracted in the usual mauner, was found to be 

effect on “ pungent odour, and having an unpleasant 

0’1659 gave 0-1524 AgBr. Br=39 1. 

^io^i 4 f^ 4 Br 2 requires Bi‘ = 44-7 per cent. 
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This result again eEuphasises the difference in behaviour of cyck, 
butane-1 : S-dicarboxylic acid and norpinic acid on bromioatio 
(p. 1172). 

We wish to thank Messrs. G, S. Naylor and H. D. Gardner for 
assisting us in the preparation of the large quantities of pinonic 
acid required for these experiments, and our thanks are also due to 
the Kesearch Fund Committee of the Chemical Society for a Grant 
which has defrayed much of the expense of this investigation, 

The Schunck Laboratory, 

Tur University, 

Manchester. 


CXXXII . — Sodium Sulphite and its Equilibrium 
with Water. 

By Harold Hartley and William Henry Barrett, 

In the course of an investigation of the products of crystallisation of 
mixed solutions of sodium and potassium sulphites, it was found 
necessary to determine the properties of the end memV^ers of the series 
as little information was available concerning thorn. 

Sodium sulphite has been studied previously by Fourcroy (Comej, 
Dictionary/ of Soluhililies^ 1896, p. 464), Mit.scherlich {Pogg. Annakn, 
1827i 12, 140), Raramelsberg {Fogg. ArtTuchn, 1846, 67, 246 j 1856, 94, 
507), Muspratt {Phil, ^{^tg.^ 1847, [iii], 30, 414), Marignac {Amjki 
Mines, 1857, [v], 12, 32), Kremers {Pogg. Annalen, 1856, 99, 50), Des 
Cloizeaux (^47171. des Alines, 1857, [v], 11, 347 ; 1858, [v], 14, 391), 
Schultz-Sellack (/. jor. 1870, [ii], 2, 459), de Forcrand 

Chim. Phys., 1884, [vi], 3, 243), Rllhrig {J. ftr. Chem., 1888, [ii], 37, 
222), Hartog {Gomj>t. rend,, 1889, 109, 179, 221, 436), Traube 
{Zeitsch.\Kryst. Min., 1894, 22, 143), and Barth {Zeitscli. yhjsxhl 
Chem., 1892, 9, 17G). 

Three forms have been described by one or other of the above 
authors, namely, Na^SOj,7II./), and Na2SO3,10H2O. Of these 

the heptahydrato is stable at low temperatures, and the anhydrous 
salt at high. The decahydrate, first described by Muspratfc, is a labile 
modification'; its exi.stence has been questioned by Schultz-Sellackand 
Kohrig, and we have failed to isolate it in spite of a large number o 
attempts under different conditions ; however, the formation of mix 
crystals of Na^COgJOIIgO and Na 2 SO 3 , 10 H 2 O, observed by Traube 

* This title is substituted for that given in the abstract (Proc., 1909, 25, ISt). 
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{he. Cit.), makes it probable that the decahydrate might crystallise 
under emeptional circumatauoea The present paper deals with the 
preparation of pure sodium sulphite, the properties of the anhydrous 
salt, the solubility of sodium sulphite in water, and the spontLeous 
crystallisation of its supersaturated solutions. 


Preparation of Materials, 

As the hydrated .salt oxidises very readily in air, whilst the 
anhydrous modification is stable so long as it is kept dry, a quantity 
of pure anhydrous salt was prepared for > u y 

use in the determinations, h’or this pur- Fio. 1. 

pose, 40 grams of Merck’s pure sodium ■ - u 

carbonate were dissolved in 120 grams of ' 

air-free water, and a current of sulphur iy ^ 

dio-vide passed into the solution until the i '^j 

gain in weight showed that it was con- 1 j 

verted into sodium hydrogen sulphite; an i \ I 

equal quantity of sodium carbonate .solu- ! I 

lion was then added, ^nd the solution was ' i 

juickly transferred to the vessel, d (h'ig. I), 

:ontaining hydrogen, whence it was filtered H 

trough glass wool into the vessel £, which : ’ 

was surrounded by a bath of brine kept at i-'l / 

a temperature of over 100'= by blowing -vi-''' 

in steam. As the anhydrous salt is le.ss , ;',j: 

soluble than the hydrated form above 22 ’, : \ 

it crystallises when the temperature of the ' ' 

solution is raised, and the yield is increased i/ f< ] 

by evaporating the solution in a .stream of i ' I 

hydrogen. After some hours, the solution I ^ / - 

ms drawn off by the tube /). the ciy.stil., j 
being stopped by a small glass plug. The \ ) 

crystals were first washed with a mixture \ D / 

01 alcohol and water, then with alcohol, 

and tnally dried, all the operations bcin.. . , 

carried on in an atmosphere of hydrogen! ii 

T c yield varied from II to 24 gr.^s, il 

he salt prepared by this method was free 

bromine wate and det ^ ^ weight with 

Wiiiim chloride. THp sulphate by precipitation with 

the followino- results**^””*"* solubility determinations 

gave 1-2,334 R.rSO,. SO,..6;5-34. 

'■ 01 .. xcv, r'”'' ‘■“f- 
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The salt therefore contained 99-87 per cent, of pure sodium sulphite 
The results of two other analyses gave 803 = 63-23 and 63-37 
respectively. For experiments where the hydrated salt was required, 
a specimen recrystallised in hydrogen 
was used, but this never contained less 
than one per cent, of sulphate as an 
imparity. 

Crystalline Form. 

The crystalline form of hydrated 
sodium sulphite has been investigated 
by Rammelsberg {loc. cii\ Marignac 
{loc. cU.), and Des Cloizeaux {loc. cit.\ 
who showed it to belong to the prismatic 
class of the monoclinic system with the 
axial ratios : 

a : & : c = 1 -5728 : 1 : 1 '1 69 4 ; j0 = 9S°36' 
The anhydrous salt had not been 
investigated before. It crystallises in 
short, hexagonal prisms terminated by a basal plane and pyramid 
faces as shown in Fig. 2. The crystals were small, and the faces 
gave poor reflections. 

System ; Hexagonal (probably holohedral). 

Axial ratios: a : c = 1 : 1 '1246. 

Forms observed : €{0001}, mJlOlO}, aJlOTl}, y?{10T2J, fi(1121}. 


Anglft in»’a.8Ure'l. 

Roadiugs. 

Limits. 

!Mean. 

Calcvdated. 

c ;a;=0001 : lOll 

13 

.'’)2-'36' 5*2’ 4' 

52’24' 

— 

c :p = 0O01 : 1012 

0 

32 54 —31 48 

32 16 

32*59' 

c ; 8 = 0001 : 1121 

6 

CO 30 --65 0 

65 40 

06 2 


The crystals possess a perfect cleavage parallel to the basal plane, 
they are strongly birefringent, cleavage fragments showing a uniaxial 
figure of negative character in convergent light. 

■ The densities of both hydrated and anhydrous crystals were 
determined by the method of flotation in a mixture of xylene an 
acetylene tetrabromide with tlie following results : 


Fig. 2. 



Xa280;.,7Il20. 




Tempt-j-aUirtf of 


observation. 


ir»-2“ 

1 

15 ”2 

1*5914 

1 ii -2 

1 -5944 

14-8 

1 •5;)34 

13-8 

1'.51‘15 

Mfciiu.... 

. 1-5939 


Temi)eratiii a of 

oliservatioii. 

lyA" 

15'0 

J5-4 

15-4 

15-4 

Mean.. 


2'6i527 

2-6352 

2-6319 

2-6336 

2-6341 

2*6334 
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Buignefc {J. Pharm., 1861, [iii], 40 , 161, 337) gives a value for the 
specific gravity of the hydrated salt of '1-561. 

SoluhUity Relations. 

Freezing Points.—The freezing points of dilute solutions of sodium 
’ulphite were found by the ordinary Beckmann method, the determina- 
tions being carried out in an atmosphere of hydrogen. The results are 
given in the following table, and are plotted in Big. 3. The salt was 
added in the anhydrous condition, and owing to the sluggish trans- 
formation of the anhydrous salt into the less soluble hydrated 
dodification, it was possible to prolong the freezing-point curve into 
the metastable region. 


Na-iSOa 

Water 

Piii'ts of Na^SOa 

_ 

in grams. 

' in grams. 

per 100 of water. 

Temperature. 

0'6888 

32-3310 

215 

-0-70“ 

1-3623 

32*3310 

4*21 

1*37 

2-0330 

32*3310 

6 -*20 

1-06 

3-0350 

32*3310 

9-44 

2-77 

4 '0355 

32*3310 

12-48 

3*51 

2-2080 

13-3/86 

17*01 

i 50 


NajSOgjTHgO. — The solubility of the hydrated salt was determined 
by the sealed tube method, as described by Hartley and Thomas 
(Trans., 1906, 89, 1016). Weighed amounts of salt and water were 
sealed up in small tubes, and two temperatures were found differing 
by about 0'4° at the higher of which one or two .small crystals were 
seen to dissolve, and at the lower to grow. The mean of these tempera- 
tures was taken as that of equilibrium of a solution of this concentra- 
tion with the solid phase. The metliod gave satisfactory results, 
owing to the steep slope of the solubility curve, and was particularly 
convenient, as it avoided all difhouUies arising from the oxidation of 
tile solution. The results are given in the followiog table, and are 


plotted iu Big. 3. 

Water 

I’arts of N’!«.jSO;j por 


ill grains. 

in gnuiw. 

100 paits of wai«r. 

T(“Uii«u'aliJre. 

O-li'ilfl 

1 -0*252 

44-08 

37-2° 

0--127O 

1-0772 

39 -tU 

33*5 

0 4301 

1 -2557 

34-911 

20-0 

0-2991 

0-99U7 

20 -9-2 

23 5 

0-32r,S 

1 -28/0 

25-31 

18 2 

0-2423 

1*2970 

20*01 

10-6 

0-1300 

0-7370 

17*61 

5-9 

0-2ii2(J 

1 *7723 ' 

14*52 

2-0 

0-1410 

1 *1000 

13*09 

- 1 -y 


It will be seen that the solubility curve cuts the ice curve at - 
thi^ being the cryoliydric temperature. 

■‘^nhydrviis ^a/;.^The tube method could uot be used in this ca.so 
to the small teinpei-ature-coellicient of the Kolubiiiiy ;>iKi the 

T H 2 
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t-lowness with wiuch.equit^rmc^i£ attained. Excess of the auhj'drous 
salt was therefore stiimd with water in a bottle coQtaining hydrogen 
air being excluded as far as possible by mercury traps. Portions of 
the solution were withdrawn and analysed from time to time. In the 
earlier determinations a weighed amount of solution was oxidised by 
means of bromine water, and the sulphite determined as sulphate. By 
this method the true solubility was increased by any sulphate formed 


Flo. 3. 



hy_ leakage of air into the solubility bottle, and the results were found 
to be untrustworthy. 

■ order to obtain a direct estimation of the sulphite, a portion of 
the solution was drawn off through a gla^s wool filter into a weighed 
flask containing a known quantity of iodine solution, the flask 
again weighed, and the excess of iodine determined by means of 
standard .'Jiimsulphate. Giles and Shearer {/. Soc. Chem. Iwl-, 


AND ITS EQUILIBRIUM WITH WATER. 
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3 187) have ehowu thafc under these conditions oxidation takes place' 

according to the equation: ^ 

KagSOg 4- Tg + HjO NaaSO* + 2Hr, 

(compare also Volhard, Annalen, 1887, 242, 94). 

The results of two series of experiments are given in the following 


table : 

Time 

Icdioe 

Na^SOj 

Excess of 
i(nline 

Parts of 


stirred 

solution 

solution 

solution 

Na^SO., per 


iu hours. 

in grams. 

iu grams. 

in grams. 

100 of water. Teniperatui 

U 

99-81 

Series 

5-933 

7. 

28-56 

28-29 

60-4" 

13 

102-64 

6-543 

22-69 

28-89 

59-8 

25 

107-84 

6-349 

30-83 

28-65 

59*8 

27 

104-56 

6*424 

26-37 

2S 75 

59-8 

96 

110-09 

Series II. 

9*479 24*r>3 

28-01 

37-0 

96 

109-48 

10-800 

11-87 

28-07 

87-0 

48 

108-71 

9-993 

17-92 

28-19 

47*0 

100 

108-83 

10-060 

• 9-27 

28-07 

47-0 

19 

110*69 

0-242 

26-82 

28-21 

65-6 

7 

iiroi 

9-934 

20-76 

28 "26 

84*0 


These numbers indicate that the solubility of the anhydrous salt is 
almost independent of the temperatui-o, and that tho transition point 
of the two modifications lies in tho neiglibourliood of 21 •6'^. This 
point was determined independently by means of a dilatometer. The 
volume of one gram-molecule of the hydrated salt is 158 c.c., while the 
volume occupied by the same weight of anhydrous salt and water is 
178 C.C., the decomposition of tho hydrated salt being thus ac- 
companied by an increase of volume. A finely powdered mixture 
oF anhydrous and hydrated salts was placed in the bulb of a dilato- 
meter, which was then sealed off and filled with turpentine. It was 
placed in a thermostat with an electric regulator, and the readings of 
the level of the turpentine in the neighbourhood of the transition 
point were as follows ; 


Bath temp. =21 ■89''. 

Bath temp. 

= 22-09^ 

Ralli temp. 

= 22-69“. 

Honrs Scale 

Honrs 

Scale 

Hours 

Scale 

in bath. reading. 

in bath. 

reading. 

in bath. 

reading. 

0 146-6 

0 

146-1 

0 

145-7 

5 145-4 

1 

146-1 

3 

145-8 

6 145-3 

6 

146-1 

18 

146-5 

8 145-2 

0 

146-1 

20 

146-6 

20 . 144-5 

20 

146-1 

23 

146-9 


These numbers indicate a transition temperature in the neighbourhood 
of 22‘1° The transition is extremely sluggish, less than O'l per cent. 
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of the hydrated salt tr^Dsforaied to the anhydrous Variety 

in twenty hours, when it ib 0‘6^ above the transition temperature. The 
agreetiiont between the transition temperatures determined by these 
two methods (21 '6® and 22*1°) is as close as was expected in view of 
the difficulty of determining the solubility of the anhydrous salt. 


Spontaneous Ctyslallisdiion of Supersaturated Solutions. 

The conditions under which ice and salt separate spontaneously 
from supersaturated solutions of sodium sulphite were investigated in 
exactly the same manner as in the similar ease of sodintn sulphate 
(Hartley, Jones and Hutchinson, Trans., 1907, 93, 825). Sealed 
tubes containing solutions freed from crystalline nuclei were cooled 
down, while they were constantly shaken until crystallisation 
occurred. One set of experiments was made with tubes containing 
solid matter and another without, in every case tubes containing 
solid which produced friction during shaking crystallised at ;v 
slightly higher temperature than those which did not. The occurrence 
of crystallisation was definite in both cases, in spite of the fact that 
sodium sulphite has the largest metastablo region (approximately 3 )°) 
that has yet been recorded for a salt solution. 

The results are given in the following tables, and the super- 
solubility curves in presence of solid matter are plotted with the 
solubility curves in Fig. 3. A comparison of the numbers in the 
two tables will show that the suj>ersolubility curves in the absence of 
solid matter lie just outside those drawn in the figure. 


Tubes Containing onhj Solution. 


K’a.jSOa 

■Water 

Parts of 
XiUjSOj i>er 

Tem])crature at wliicL 
spoil Uiu eons crys- 

in glams. 

in grams. 

100 parts of water. 

tallisation occurred. 

0-4519 

1-0-2.52 

44-08 

10-6 a. 

0-4270 

1-0772 

39-84 

4-3 S. 

0-3977 

1-0790 

30 -80 

-0-1 R. 

0 4394 

1*2557 

34-99 

-3-1 S. 

0-43-25 

1'2215 

34-67 

-3-5 S. 

0-2991 

0*9997 

29 92 

-10-55 S. 

0-3528 

1*2870 

25-32 

-97 I. 

0-2423 

1 -2070 

20-02 

-8-05 I. 

0-2626 

1 -7723 

14-82 

-6-15 I. 

0-2315 

2-3380 

9-92 

-4'5 I. 

0-1025 

2-0325 

504 

-2-8 1. 
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Tubes with Solid Matter. 


Fa,S03 

Water 


Parts of • 
NaSOo per 

Temperature atwhich 
spontaneous crys- 

in grama- 

in grams. 


100 parts of water. 

tallisation occuiTcd. 

0-2393 

0-5870 

Glass 

40-75 

7-9 

S. 

0 2360 

0-6884 

,, 

34-28 

-1'6 

S. ■ 

0T698 

0-5516 


30-80 

-7-3 

s. 

0-8I97 

2-7750 

Garnets 

29-54 

-9-2 

IS. 

0'2187 

0 8407 

Glass 

26-01 

-8-9 

I. 

0'6393 

2-.6.317 

Garnets 

25-25 

-8-7 

I. 

0-4?70 

2-3671 

20-15 

-7-6 

I. 

0-2735 

1-MU 


19-34 

-7-4 

I. 

0-1322 

0-8943 

Glass 

16-13 

-6-4 

I. 

01911 

1-4778 

,, 

12-93 


I. 

0-1664 

1-6623 

,, 

10-00 

-4-3 

i. 

0-1178 

1 -9381 

,, 

6-10 

-3-0 

1 . 

0-0569 

1-4204 

,, 

4-06 

-2-4 

I. 

0-0-126 

2-251$ 

„ 

1-89 

-1-3 

I. 


S indicates that Naj803,7IL0 was iirodueed. 
I ,, ,, ice ' ,, ,, 


Tn one case indicated by IS both phases were observed, this being 
the hypertectic point. 

Water was found to crystallise at -I'O"’ in absence of solid, and at 
. 0'6° when shaken with fragments of glass. 

In no case was there any evidence of the spontaneous cry.stallisation 
of a hydrate other than Na^SO^JlIoO. 

Summary. 

1. Sodium sulphite exists in two stable modifications, Ka2S0g,7H20 
find Na^SOg, with a transition point in the neighbourhood of 22® 

2. The hydrated salt crystallises in the monoclinic system, the 
anhydrous in the liexagoiial system. 

3. Solubility curves have been traced for both modifications, also 
the freezing-p int curve of dilute solutions. 

4. The conditions under which spontaneous crystallisation of 
solutions of this salt takes place havo been investigated, and super- 
solubility curves have been plotted for ice and Na.,S 03 , 7 H 20 ; the 
extent of the metastable region in the latter case corresponds with 
about 30° 

Physical Ciiemlstry Labokatouy, 

Balliol and Trinity Oollegr, 

Oxford. 
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CXXXIII. — The Rate of ' Formation of ■A!0denvatives 

from Benzenoid Diamines, ■ - 

By Victor Herbert Veley. 

The rate of formation of amino- and hydroxy-azo-derivatives from 
diazonium salts and tertiary amines or phenols has formed the subject 
of a series of investigations by Goldschmidt, associated with^ others 
{Ber., 1897, 30, 670. 2075 ; 1900, 33, 893; 1902, 35. 3531). 
The method adopted by these authors consisted in keeping the 
reacting substances at a constant temperature, withdrawing aliquot 
portions at given intervals of time, and determining the amount of 
unaltered diazonium salt by measurement of the nitrogen evolved, 
when the solution was acidified and subsequently heated. 

The general conclusions arrived at as to the first set of reactious 
(aminbazo-derivatives) were as follows : (i) The active material is the 
free base liberated by hydrolysis of its hydrochloride ; (ii) the rate of 
formation is not influenced by the concentration of the reacting sub- 
stances, but is diminished by excess of hydrochloric acid purposely 
added ; and as to the second set of reactious (bydroxyazo-derivatives), 

(i) the active material is the free phenol liberated by hydrolysis; 

(ii) the rate of formation is diminished both by excess of alkali and 

increase of concentration. = 

Both sets of reactions are stated to be complicated instances of the 
second order, and the mathematical expressions proposed for their 
interpretation contain both a linear and a logarithmic function of a 
time constant. 

In the above-mentioned investigations, the rate of formation of the 
azo-derivative was determined by a method of difference ; it appeared 
possible that, in some cases at least, this rate might be measured 
directly. 

Some years ago, when the author was working on the conditions o 
the reaction between nitric acid and certain metals {Phil. Irans., 
1891, A, 70, 289), the well known ?/t-phenylenediamine reaction for 
nitrons acid, originally proposed by Giiess, and modified by Pieus-ie 
and Tiemanu, was used for the quantitative determination of small 
quantities of this acid. 

It was found tliafc a solution of Bismarck-brown, the dyestuff formed 
in the reaction, could be used as a standard, or, in other wordp, a 
variable column of such a solution was a “true* match, 'vi^ 

* In the above text, the word “ tiiie ” is used ;idriscdly and with a set [miF^ 
and it is dcsir. d 1o Uke the opportunity of ivplying to queries winch ^ 

addressed as to the ix-al iiieaiiiiig of a true match of eoToiirea solutions. 
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limits of tlio coloured BoUitious formed from nitrous acid and 
I henylenediamine hydrochloride. It wka also observed that the 
■eaction between the Wo last substances in sufficiently dilute^ solu- 
tions was gradual, requiring about half an hour for its complete 
development; bqt after an hour or more the tint gradually deepened, 
robably owing* to some secondary change. These observations were 
made about eighteen years ago, and although tintometer methods have 
been greatly improved in the interval of time, whilst the experience 
of the author has been greatly increased, yet the statements originally 
made are found at the present date to require practically no 


amendment. 

Id the present paper it is proposed to give an account of experi- 
ments on the rate of formation of certain azo-colouring matters by 
direct measurement of the amount of dyestuff found per unit time 
in mixed solutions of benzenoid diamines and a metallic nitrite. 


Exi’KltlMENTAL. 

The tintometer used was of the form improved with the object 
of cutting off extraneoiw light and with a suitable arrangement 
for the' introductiou of a thermometer in the box of the instru- 
ment. The fixed column adopted was 157 mm. long, which corre- 
sponded with a volume of 20 c.c. Tl)e instrument was calibrated by 
various coloured solutions, but it is here only necessary to cite that 
of Bismarck-brown. A convenient solution (about ^7*21,000) was 
made up, placed both into the fixed ami moveable column tubes, and a 
match obtained ; a portion of it was diluted to 0’5 and 0*25 

taken that, in colorimetric methods adopted forquautUatlve measiuemcnts, there are 
two kinds of matches in tint; the one, which maybe called “true” or physical, 
Iht other, “untrue” or physiological, if such expressions maybe legitimately coined, 
without, of cQtirKe, desiring to compare these two brauches of natural knowledge to 
the iwssible detriment of the latter. By the former are meant solutions which 
would give identical absorption spectra, by the latter, solutions which would not 
give idoDliea! absorption sx>ectra, but lurverthcless produee sufficiently identical 
inipvessions on the retina. To take examples, a solution of Bisnuarck-browu is a 
true mulch of the coloured liquid formed by mixing solutions of a nitrite and 
fli-pherylencdiamine hydrochloride, a.s both contain the same dy’cstuff and would 
give identical absorption spectra, but solutions of potassium chromate and dichrom- 
ate, or a solution of caramel, both of which can be made up to tints identical with 
solutions of Bismarck-brown, are untrue or pliy.siidogical matches. It is an easy, 
hut a frcrjuontly neglech^d, matter to distinguish between thc.se two kinds of 
matches ; if both solutions are diluted equally, in the one case, the equality of tint 
remains coushint, and in the other, it disappears, or if one solution only be diluted, 
tlicu in the one case it is matched by a column lialf the length of the undiluted 
solution, and in the other case, it is not so matched. It is to bo feared that 
measurements supposed to be quautitative have b«eu based upon such untrue 
iiiatdics without the necessary application of oorrcctioa curves. 
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concentrations, and their tints also matched as against the moveable 
column of undiluted solution, six to eight .observations being made in 
each <ase, the error in reading being ± 1 mm. The results are given 
below in abstract. 

Moveable column. 

Fixed (*x>lnmn, Calculated, Measured, Difference, 

Concentration. in mm. in inni. in mm. in mm. 

1-0 157 157 '0 157-0 nil 

0-5 157 7fl-5 80-0 1-5 

0-25 157 39-3 41-5 2 2 

The greatest difFerence, approximately 5 per cent., occurs in tlie 
most dilute solution; this may be due either to the imperfection of 
the human eye, as an optic.al instrument, a subjective cause, or to 
the greater hydrolysis or ionisation of the Bismarck-brown solution, 
an- objective cause. The author prefers the former interpretation, 
although others might adopt the latter. 

The method of experiment was as follows: weighed quantities of 
the diamine hydrochloride and sodium nitrite were dissolved in water 
so as to form iv 720 -soliitions ; these were subsequently diluted to give 
from iV/400, the maximum concentration, to iV^/800, the minimum 
concentration convenient for measurement. The dyestuff solution was 
made up originally of iV/2000 strength, and subsequently diluted to 
about 2V/20,000. Ten c.c. of each of the reacting solutions, namely, 
the hydrochloride of the amine and sodium nitrite, were introduced 
into the “ fixed column ” tube, and the whole well mixed, the solution 
of the dyestuff was poured into the variable column tube. Observa- 
tions were comcuenced as soon as the tint in the former was suffi- 
ciently deep for measurement, ^the height of the latter being about 
28 mm., and this was taken as the starting point or origin of co- 
ordinates. Measurements were made at intervals of two minutes 
until the rate began to diminish, which generally happened about 
twenty minutes after the first observation, or twenty-one to twenty- 
three minutes after the actual time of mixture. 

The unit of chemical change is taken as that amount of dyestuff 
formed, which corresponds with an increase of the moveable column 
(for the purpose of matching), expressed in terms of millimetres per 
minute. Thus, if Ax be the difference in height of the moveable 
column, and i^ithe difference in time, then Aa;/AJ = ft is the factor of 
the rate of chemical change. A reference to the figures given in 
table I will serve to make the above text clear. 

The dyestuffs were obtained from Herr Griibler, of Leipzig? an 
the reacting substances of a high degree of purity from trustworthy 
firms. 
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^■gjjig^rchhi'OtJDn ^rom m~PIienylenediatfiine ITydrochloride and Sodium 
’ Nitrile. 


The investigations of Griess (Ber.f 1886, 19, 317) and Schultz 
IChemis Steinkohknteers.y 2 Aufl., 2, 193) have shown that the 
rincipal ingredient or dyestuff in commercial Bismarck-brown is 
H benzeneazophenylenediamino hydrochloride, 

CeH,[N,-C,H3(NH,),],,4HCl. 

A solution of the dyestuff was made up of dilution 7= 21,000 on the 
assumption that the purchased sample contained 80 per cent, of the 
above compound. It is not, of course, material that the concentration 
of the solution used as the standard should be accurately known if 
the rate of formation is taken in units of length and not in units of 
dyestuff. The ratios of the factors would in both cases be tbe same, 
aitliough the absolute numbers different. 

The original solutions of the m-phenylencdiamine hydrochloride and 
sodium nitrite were made up of equivalent strength, namely, 
l[OeH,(NH 2 ,HCl).,] to NaNO. ; 

the reaction between them commenced almost immediately after 


mixture. 

One series of experiments is given in full in table I as illustrating 
the method of working ; under I, the heights of tho variable column 
of the Bismarck-brown solution expressed in millimetres, as deter- 
mined at intervals of two minutes ; under 11, the differences, Ax, as 
illustrating errors of observation ; under ITT, these differences divided 
by time, namely, Ax/A^, or A, the factor of chemical change. 


Table I. 


Condidons of E.\:p€riment. 


10 c.c. Sodium nitrite solution, K= 600 

10 c.c, 7n-Phenylenediamino hydrochloride soluliouj K=600/^^^^ 
Bismarck-brown solution (standard), r= 21,000. 


L 

II. 

Temperature 11®. 

III. 1. 

IT. 

III. 

20 

_ 

1 

124 

14 

7-0 

32 

12 

6’0 ' 

13f> 

12 

6 0 

45 

13 

e-.'j 1 

I 148 

12 

6-0 

58 

13 

6 '5 

161 

13 

6-5 

71 

13 

6*5 

175 

14 

7-0 

84 

13 

6'5 

189 

14 

7-0 

97 

13 

6-5 

201 

12 

6-0 

110 

13 

0-5 

213 

12 

6-0 


It will be evident from tho above figures that : (i) the error of each 
observation is + 1 mm. ; (ii) in this particular case the reaction con- 



U90 VELEY: THl! KATE OF FORMATION OP 

tinued regularly for thirty minutes without slowing down, although 
under other conditions the diminution of velocity was^bserved at an 
earlier stage ; (iii) the rate of chemical change is a lif&r'fuiiition of 
time, since Aa!/A« = constant = 6‘4. Of these points, only (iii) appears 
to require special comment. It appears probable that tbs chemical 
-changes in question afford another example of a simultaneous liaeac 
reaction — to adopt a happy phrase of Jones and Richardson (Traus., 

1902, 81, 1146) which involves the simultaneous production from 

one substance of at least two others, whilst the rate of formation of 
each of the latter is directly proportional to the amounts of the original 
substances present. 

The course of the reactions may be explained as follows : (i) the 
m-pbenylonediamine hydrochloride at the dilution used is hydrolysed 
almost completely into the monohydrochloride and tree hydrochloric 
acid (Trans., 1908, 93, 2134), and this last supplies the acid required 
to react with the sodium nitrite to form nitrous acid ; (ii) the acid 
reacts with the monohydrochloride to give the bisdiaso-compound, the 
one product ; (iii) this last reacts simultoneously, or nearly so, with a 
further portion of the monohydrochloride to give the bisazo-compouncl, 
the other product. Theso several reactions are expressible by the 
following equations : 


(i) C6H,(N1I8C1)2 + II-P = + IICl (initial 

hydrolysis). 

(ii) NHsCl-CJlj'NHaOH + IlCl + 2IiN02 = C,jH4(N2CI)s + SHjQ 


(phase i). 


ii/. 

It appears from experiments to be described at a future date that 
phase (i) is the governing factor, whether as regards its rate of 
formation or its subsequent decompo.sition when formed. 

But there is, of course, the obvious difficulty that there are tno 
and not one substance initially present, namely, the monohydto- 
cbloride and the nitrous acid (the hydrochloric acid appearing on 
both sides of the equations and being unaltered in mass). It may 
be possible that a bimolccular reaction behaves as if it were uni- 
molecular, a by no means unusual occurrence when reactions .ta e 
place at very great dilations, so that the net result is the same, as 
if one substance only were present. 

The secondary change alluded to iu the previous and subsequen 
text as producing a gradual darkening in tint may be due to 

formation of mononitro-so-ni-nhenylonediamine hydrochloride, 
HO-U6H3(Nll301)2. 
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the conditiobB a=f to which have been stmlieci, although hob with great 

completeiie*'' fey JCauW and WaltW (£«•., 1900, 33, 2U6). 

It is a further pome of interest that Caiu and Nicoll (Trans„^1903, 
93 208) observed that the decomposition of certain naphthalene- 
liazonium salts conforms, during a certain initial period, to the linear 
expression Axj^t = k, thus differing from the benzenediazonium salts, 
the deeompositioo of which conforms to the logarithmic expression 
\ogAlA-x-S:^t. The diminution of velocity subsequent to. the 
expiry of the initial period results from a secondary change, namely, 
the formation of naphthaleneazonaphthols, as evidenced also by the 
change of colour of solution. These authors noticed that the point of 
change of rate depended on the mass of free hydrochloric acid, an 
excess of which hindered the formation of the azo-dyestuff. Although 
this matter may possibly be foreign to the present inquiry, yet it might^ 
be worth while to note that the author has had occasion to confirm 
this observation in the case of certain benzenoid azo-dyestuffs. It is 
hoped that the conditions of the rate of formation of other azo-dye- 
stuffs, both from benzene and naphthalene, may be the subject of a 
further investigation. 

But however all this may be, it is at least curious that an apparent 
chaos of chemical change should converge towards simplicity. 


Effect of Concentration. 

The effect produced by altering the concentration was studied in a 
series of experiments at the same temperature, namely, IP. For the 
purpose of avoiding figures, so frequently identical, the results in 
ab.«!tract only are collected in the following table ; under I are given 
the concentrations of reacting substances, both being equal, expressed 
in litres/gram-equivalents ; under II, the number of observations 
while the reaction proceeded in its normal course, and under III, the 
mean value of k deduced from these observations. 


I. 

Table II. 

H. 

III. 

400 

5 

17-0 

f»00 

7 

12-4 

600 

Ifj 


700 

9 

4-6 

800 

10 

2-2 


From the above results it is evident that the rate decreases rapidly 
With dilution or iucreases with coueentratioa ; the former is a 
logaiitlimic function of the latter. Tima if is the factor for unit 
concentration, namely, V =• SOO, the factor A',, at a greater coucenlra- 
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tion, Cm can be calculated from tbe expression K^ — qj. 

log^„ = ]og^i + 2 ' 81 ogC'n. ^ 

The results are collated in the following table ; under T are given 
the values of (7, namely, the reciprocals of V taken in terms of the 



lowest; under II, tbe values of A',, found, and under III, those 
calculated by means of the above expression. 


I. 

Table III. 

II. 

III. 

1-0 

2-2 

2-3 

1-25 

4 -6 

4-3 

1-5 

6-4 

7-2 

1-75 

12-4 

11-3 

2-0 

17-0 

16-0 


The degree of concordance of the values is as near as can be 
expected, having regard to the fact that for each observation there 
a possible error of ±1 mm. in tho readings. The graphs are gheo 
Fig. 1, the heights taken as ordinates and times as abscissse. 
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Effect* of temfieralure. 

fche temperature of the apparatus could not be conveniently 
regulated by any form of thermostat, advantage was taken* of warmer 
'weather and increased artificial warming of the working room. In 
these sets of experiments determinations were also made of the total 
amount of dyestuff, called ** range " for abbreviation, which could be 
formed under the conditions, one hour being taken as the tdme- 
limit. 

The results in abstract are set out in the table below ; under I are 
given the values of concentration j under IT, the temperatures j under 
III, the number of .observations; under IV, the mean values of iT, 
and under V, the ranges expressed in millimetres. 


I. 

n. 

Table IV. 

lU. 

IV. 

V. 

500 

— 

— 


590 

600 

17 

6 

16-6 

490 

700 

16 

11 

10*3 

44X 

800 

17 

8 

6-2 

366 


It was not found possible to work with the most concentrated 
solution, r—400, as the rate wa.s too rapid for accurate working, and 
the tint obtained at the end of the hour modified, as previously 
observed, by the secondary change. On comparison of the values of 
K given in table IV with those in table II, it appears that the rate 
is a logarithmic function of absolute temperature in accordance with 
Esson’s formula : logA''^ - log/^= wi(logi\^logr). If 

the value of m is taken as 45*5, the found and calculated results 


compare as under. 

r=800. 


Table V. 

r- 700. 


rr.600. 


K 

K 


K K ^ 

' 

K 


Tfiiip. (found). 

(calc.). 

Temp. 

(found), (cale.). 

Temp. 

(found). 

(calc.). 

n 2-2 

2-4 

11 

4 '6 4 '6 

11 

6-2 

0*2 

17 6-2 

6*2 

16 

10*3 10*3 

17 

10*6 

16-6 


Erom the observauons, the reaction was found to proceed normally 
for about twenty minutes, when about 40 per cent, of the total 
aiijount of dyestuff had been formed ; it then decreased slowly. Thus, 
in the case of concentration F=700, tlie amount of dyestuff formed 
after twenty-two minutes was 2o5 units in millimelres ; after thirty 
ffliDutes was 310 units, with a mean value of A'=!:''0 (instead of lO'S) 
during period of eight minute;', and after sixty minutes, was 441 
^ith a mean value of A of 4'4 during period of thirty minutes, 
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Tl»e results are given in tbe graph. Fig. 2, as a single instance 
those obtained in the other sets are'of precisely 

The range appears to bo a linear function, ' an of 0-25 

Fio. 2. 



corresponding with an 

increase of 70 units, 

as shown in the following 

table. 


Taclk VI. 



C. 

Range (found). 

Range (calc.). 


. ..1-0 

366 

366 



440 

436 


1-5 

490 

506 

— 

•1-75 

590 

576 


The greatest diHorence between the observed and calculated values 
than 5 per cent., which is well within the probable liniit of 
u^rwaation of differences in tint of highly coloured solutions. 
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of Addition of ffydrochloric Acid. 

In certain cases the efFect was studied which was produced by 
iTDOsel^ adding to the mixed solutions of sodium nitrite and 
m pheuylenediamine hydrochloride small quantities, namely, 0*1 to 
Q.o c c.j of a solution of hydrogen chloride. The results, namely, 
values of K obtained, of two sets of ex.perimeafcs are given below; in 
both tbe concentration was the same, namely, r=800, and the tem- 
perature 11°, but in (i) 0-1 c.c. and in (ii) 0'2 c.c. of if/lO-hydrochloric 
acid were added. 

Table VIT. 

(I.) (IM 


4-5 

5-0 

5*5 

4-5 

5'0 

4*5 

5-0 

8-0 

5-0 

4-5 

5-0 

10 

5-0 

3 ’6 

4-0 

— 

4-5 

2 0 



rro 

1*0 




The results, taken as typical, show that the addition of hydrochlorip 
acid produced an initial acceleration, the value of K being ap- 
proximately doubled by the addition of acid (compare result in table 
II}, but the range or limiting value is decrease<l in that the reaction 
sooner comes to an approximate end. 

As regards tbo latter point, the above results are in accordance with 
the observations of Goldschmidt (loc. cit.) and general experience ; 
they are the exact converse, as would appear a priori probable, of the 
results obtained by Cain on the effect of excess of acid on the rate of 
ieeompositiun of diazooium salts 1905, 38, 2513), which showed 
an initial lag (compare Trans. Faraday .Sbc., 1909, 5, 8). 


EJfecl of Sulphuric Add. 

The effect produced by this acid was so very similar to that of 
hydrochloric acid that it appears unnecessary to give the details of 
the experiments in full ; possibly the sulphuric acid merely serves to 
displace some hydrochloric acid from the hydrochloride, so the final 
net result would be the same for both acids. 


Effect of Acetic Acid. 

i’he results, namely, values of /r, obtained in two sets of experi- 
Dients are given below ; in both the value of F—800 was the same, 
the temperature identical, 16°, but in (i) 0-05 c.c. and in (ii) 
•j’l c.a of iV/10 acetic acid were added. 

VOL. xcv. 4- I 
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. 8-0 
7-5 
7-0 

7- 5 

8 - 0 
7*5 


Table VIII. 


7‘5 
7-0 
7*5 
7 0 
6-0 
5-0 


au 


8-5 

8-0 

8-0 

8-5 

7*5 

4 0 

8-0 

3'5 

8-0 

8-0 

7-5 

— 


On comparison of these results with those obtained with same con- 
centration but without addition of acetic acid, it appears that this acid 
pi-oduces only a slight acceleration as compared with mineral acids, 
the values found being ; (i) without acid, temp. = 17 , K=&-2 ; (ii) with 
acid "temp = 16°, — 8‘5 ; tbe general trend of tne reaction is similar 

to that ohservcd’in the cate of hydrochloric acid. 

These re.siilts are not in accordance with the observations of 
Goldschmidt, who found that weak acids, such as acetic, produced a 
very marked acceleration. 


Effect of Varying Concentration of one Reagent Only. 

Two sets of experiments were conducted to study this effect, the 
coiioentratiou of one reacting substance being taken as double that of 
the other. The results are given below. 


Table IX. 
(I.) 

C-MK'.cntiiitions. 

Sodium nitritf, T— 400. 

Hvdroclilovido, V= 800. 

Tern].. n\ 

K. 

00 
9'o 
9.5 
10-0 
9-0 
9-0 
5 0 
4-5 
4 5 
3-0 


(II.) 

ConceLti'iitions. 

V= 800. 
r=400.^ 
Temp. 11“. 
K. 

13-0 

120 

12-0 

12-5 

12-0 

8-5 

6-5 

C-5 

60 


In both tiases the rate is initially accelerated, hut 
for arshorter period of time. Tho effect is e mo j tl,at 

hydrochloride is in excess, in f ‘t- "'V he expect 
produced by free hydrochloric acid ; this is to be « P “ i, 

greater mass of hydrochloride a greater mass of hydrochlor 
liberated by the process of hydrolysis. 
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VmviM from m-{2 : i)Tolyltnediamine Hydrochloride and Sodium 
Nitrite. 

The formation of the above dyestuff, vesuvine or Manchester- 
brown, is quite analogous to that of Bismarck-brown, the main 
product being bistolueneazotolylenodiamine hydrochloride, 
CjF3Me[N,-C„H2Me(NH5),],,,4HC'l. 

A solution of the dyestuff was made up of approximate strength 
I’=30,000; the conditions and methods of working were identical 
with those described in the preceding section. 

In the following table the results obtained are given in abstract • 
under 1, the concentrations, both being equal, of the reagents ; under II 
the number of observations made while the change proceeded uniformly; 
under III, the values of K obtained, and under IV, the total range 
when its measurement was possible. The temperature was 15°,^xcept 
in first series, when it was 16“. 


Table X. 


I. 

400 

500 

800 

700 

800 


III. 

IV. 

16-7 



11-6 

215 

6*7 

188 

5 0 

165 

2-9 

130 


Jhe values of K as calculated from the logarithmic expression 
An= , and the ranges as From the linear expression. — 29 units 
for each increase of 0’25 concentration, are compared together in the 
follow'ing table. 


• Table XI. 

G. 

I'O 
r25 

1-75 
2'0 

The rather high value of K obtained in the last case can probably 
e accounted for by slightly high temperature, namely, 1 °; otherwise 
e concordance is within the errors of observation. On comparison 
Wit t 0 results given in the preceding section, it is evident that 
W w rate is slightly les.s for the toluene th.-iii for the benzene 
of^ temperature, namely, 4", being taken into 
beine''f’ or total amount of dyestuff cap.able of 

Ormed is considerably less. It was further ob.served that 

4 I 2 


K„ (found). 
2-5 
5-0 
67 
n-6 
16'7 


K,. (calc. ). 


Ihinge (found). 
i;i0 
16 ') 

188 

215 


Range (calc.). 
130 
159 
188 
217 
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bubbles of nitrogen gas more readily appeared, pointing to an initial 
decomposition of the intermediate diazonium salt. 

The interpretation would appear to be that, in the case of the toluene 
derivative, the rate of formation of the diazo-compound ig relatively 
greater than the consequeot formation of the azo-compound ; the 
proportion, as also the amount of the latter, would therefore be 
diminished. As regards the greater tendency of the former to 
decompose, it appears from the observations of Cain and Nicoll (Traus 
1902, 81, 1412 et sc^.) that the rate of decomposition of o-toluene- 
diazonium chloride is greater, but that of the less, than that of 
benzenediazonium chloride. Whether the steric furtherance of the 
amino-group in the ortho-position with respect to the methyl group ig 
greater than the steric hindrance of the amino-group in the para- 
position, is a matter of probability, although, not perhaps, of 
certainty. 

* Effect of Addition of Hydrochloric Acid. 

The results obtained in four sets of experiments are given below. 



Table XII. 



Volume 

800 

600 

600 

500 

Hydrochloric acid added ... 

0*2 c.c. 

0'2 c.c. 

I'O c.c. 

0’2 c.fi. 


4-5 

17 

14 

20 


3-5 

10 

nil 

9 in 28 micutes 


3-0 

nil 

— 




nil 

— 


— 


The above results show that, as regards the formation of vesuvine, 
the addition of hydrochloric acid produces a. very marked initiil 
accelerating effect, but a permanent retardation, the reaction soon 
coming to a conclusion ; this likewise points to a decomposition of the 
intermediate diazonium derivative, preferentially to its further rcactioD 
to form the azo-derivative. 

Ejfect of Varying Concentraiion of One Reagent Only. 

The results are given below for two sets of experiments. 


Table XIII. 



Temperature 16®. 


Concentrations. 


Sodium nitrite... 

K=400. 

r=800. 

Hydrochloride ... 

r=8oo. 

r=400. 


7*5 

14‘0 


8-0 

15-0 


8*0 

14*5 


7-5 

n-5 


7 0 

5*0 


7 0 

3*5 


4*0 

3*0 
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These results are perfectly analogous to those obtained in the case of 
Bismarck-brown (compare table IX). 

Summary. 

(i) The rate of formation, as studied by a tintometric method, of azo- 
compounds from benzenoid diamine hydrochlorides and sodium nitrite 
is conditioned by the hydrochloric acid and monobydrochloride 
liberated by hydrolysis. It is probably an example of a simultaneous, 
linear reaction, expressed simply as Aa:/AJ = h 

(ii) The total amount of dyestuff capable of being formed, or range, 
is a linear function, but the rate a logarithmic function of the con- 
centration expressed as Iogfr„ — log/f^ -l-olog(7,i, in which a is a constant 
to be evaluated from the results. 

(ill) The rate is a logarithmic function of absolute temperature 
according with the expression KJk-{2\lt)"‘. 

(iv) The addition of hydrochloric acid produces an initial accelera- 
tion, but a total retardation, the reaction sooner coming to an end, and 
consequently the amount of dyestuff capable of being formed is 
thereby diminished. Other acids, such as sulphuric and acetic, produce 
a like effect, but in a different degree. 

(v) The effect of varying the concentration of one reagent is to 
increase the rate ; this is more marked when the hydrochloride is in 
excess, and is, doubtless, the result of the greater mass of hydrochloric 
acid liberated by hydrolysis. 

(vi) The substitution of hydrogen by the methyl group (comparison 
of phenylene- and tolylene-diamines) causes a slight decrease in rate, 
but a considerable decrease in tho total amount of dyestuff capable of 
being formed. 

It is considered probable that this i.s a result of the more ready 
decomposition of the intermediate diaionium compound in the case of 
the latter than in that of the former. It is proposed to continue this 
line of investigation. 
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CXXXIV . — The Mokcular Weight of Tetraethyl^ 

ammoniuifn Bromide and the Atomic Weight 
of Carhon. 

By Alexander Scott, 

Twelve years ago (Trans., 1897, 71, 550) I called the attention of 
the Society to the discrepancies existing amongst the various determi- 
nations of the atomic weight of carbon. The determinations which 
depend on the combustion of diamond, of graphite, and of pure 
charcoal by Dumas and Stas, by Erdmann and Marchand, by Roscoe 
by C. Friedel, and by van der Plaats agree extremely well with one 
another and with the atomic weight deduced by physico-chemical 
methods from the vapour densities of several carbon compounds. 
These all point to the value 0 = 12*00 if 0 = 16*00. On the other 
hand, we have the elaborate and classical research of Stas on the con- 
version of carbon monoxide into the dioxide, in which both the oxygen 
required and the carbon dioxide produced were weighed. From this 
research, in which quantities of carbon dioxide weighing from 23 to 67 
grams were produced in each experiment and after correction to vacuum 
standard, I showed {loe. cit.y p. 550) that C= 12*035 if we assumed the 
copper oxide to he quite pure and free from all nitrogen and nitrogen 
oxides. As it was prepared from the nitrate this was most unlikely, 
and allowing for the minimum amount of nitrogen at all probable, the 
value becomes C=*12'050. The values deduced by Liebig and 
“Redtenbacber and others, depending on the content of silver in various 
silver salts of organic acids, tend t-o high values ; taking the malate 
as an example, C= 12*065, This is, however, probably due to the 
volatility of silver at high temperatures. 

Amongst the various methods which I suggQp«ed in 1897 {loc. cit, 
p. 564) as being able to afford fresh and distinctive evidence of a 
valuable and extremely accurate nature was that of the titration of 
the hydrobromides of various organic bases against pure silver. This 
method had already been attempted (Dewar and Scott, Proc. Roy. 
Soc., 18^, 35, 347) with triethylamine. The difficulty of obtaining 
pure triethylamine, absolutely free from, bases with lower and with 
higher molecular weights, together with a slight tendency of the 
hydrobromide to hydrolyse, prevented the attainment of results 
having the degree of concordance and accuracy we bad hoped for. 
Th e employment of the tetra-alkylammonium bromides, as we then 
recognised, is much to be preferred, both because they are, rela- 
tively speaking, extremely stable, and are remarkably easy to purify 
ifi quantity. 
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The preliminary results which I now have the honour to brines 
before the Society are those made with tetraethylammoniuoi bromide. 
This salt is peculiarly well adapted for a research of this nature, as its 
jnoleculQ contains no leas than eight carbon atoms for each atom of 
bromine, and therefore for each atom of silver j we ought thus to be 
able to determine the atomic weight of carbon with an accuracy almost 
unparalleled even in such investigations. The salt is but slightly 
}iygroscopic, and is stable up to about 150'^, so that it can be thoroughly 
dried. If the temperature be raised so as bo decompose the salt, as 
waa done in experiment V, no real harm is done, as the products, 
ethyl bromide and triethylamine, are both easily volatile at a much 
lower temperature. If the bromide be converted into the hydroxide, 
pure triethylauiine can readily be obtained, and by direct combination 
of this with pure ethyl bromide a new specimen of the tetraethyU 
ammonium bromide is prepared entirely from very volatile constituents, 
and thus a severe and crucial tost can be applied to the purity of the 
salt. By adding bromine to the aqueous solutions of tbe bromide, the 
very insoluble perbromide is precipitated. This is also very easily 
purified, and from it tbe bromide is readily regenerated by boiling 
with dilute formic acid, thus : 

(U 2 H 5 )^NBr,Br 2 4- (aH,),NBr + CO. + 2HBr. 

The tetraebhylammonium bromide employed in these e-xperiments 
VHS prepared by mixing ethyl bromide and strong aqueous ammonia 
with almost enough absolute alcohol to retain the ethyl bromide in 
solution. Small quantities of a strong aqueous solution of sodium 
hydroxide, prepared from metallic sodium, were added at intervals 
of about a week, until a small excess of it remained. The reaction 
and the proportions employed may be represented thus : 


dC^H^Br + NH 3 + 3NaHO = (C.UJ.NBr + S^N^aBr + SHfi. 

Even by adding tb|? soda in small portions as above, some of the 
ethyl bromide is, by means of the alcoholic soda, converted into ether. 
The yield, however, is fairly good, .as from about 1830 grams of ethyl 
bromide, 780 grams of pure bromide were obtained, instead of 880 as 
indicated by theory. This was after keeping for about six weeks at 
the ordinary temperature. 

The salt is very readily freed from the sodium bromide simultane- 


ously produced, as it readily dissolves in, and crystallises from, abso- 
lute alcohol, in which solvent sodium bromide is practically insoluble. 
The addition of anhydrous ether to the solution in absolute alcohol 
precipitates the bromide as a very fine white powder, easily separated 
^nd dried. Any sodium bromide with which it may bo contaminated 
in solution seems to remain almost entirely with the alcohol. Tho 
^^rily impurity detected in the preparation employed in the following 
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experiments was ammonium bromide, and this (as well as sodium 
brLide) ought to tend to lower very considerably equivalent „f 
the salt and to give too low a value for the atomic weight of carbon 
deduced' therefrom. The ammonium bromide was, however, only 
detected in the hnal mother liquors and the last crop of crystals. 

The method employed to determine the molecular weight of the 
bromide was in every way identical with that I adopted in determining 
the molecular weight of ammonium bromide, and the same sample ol 
pure silver, prepared by means of ammonium formate was med 
Throughout (Trans., 1901, 79, 147). A known weight of the silver, 
after ignition to redness in a pure silica crucible and coo mg m a 
current of pure hydrogen, was transferred to a stoppered bottle and 
dissolved in pure nitric acid by keeping it on the water-bath for 
one and a-half hours. After cooling, the internal pressure is Ice than 
the atmospheric pressure, so that the stopper is readily washed mto the 
bottle, whTch, after dilution of its contents, was again left on the water 
Sor two to three hours until all nitrous acid and nitrogen oxides 
were expelled. After cooling once more, the carefully weighed quantity 
of the saTt in almost exactly equivalent proportion was added m aqueous 
solution. After thorough clarification by vigorous shaking the excess 
of silver or of the bromide remaining in solution was determine 7 
means of standard solutions, which contained exactly 1 gram 
reuTlic silver or its equivalent amount of potassium bromide p r 
Sram «£ solution. Lu gram of solution was there ore. equal t 
1 mUrram of silver, and one drop to l/20lh of a milligram. B 
hU mearirit eas; to determine with a little practice the en 
point with an error not exceeding 1/lOth of a milligram, or two drop. 

°“tSerlinations arc given in the order in which they 
with notes as to the purification and treatment 

'T?uantity of salt which had been three t^es "ystaUised 

alcohol was dissolved in absolute alcohol^ and the^ crys 
separated were reserved (expts. V and ). addition of 

involution was precipitated in might conUiu 

anhydrous ether. It was thought that the first 

any of the more insoluble impurities which taken 

present. The second, and much larger ams of snlt, 

■ first and .titrated with the following results ,i,vei, 

driei in n vacuum, were exactly equivalent to 2 60146 grams 
whf'nce it follows that N(C,H,),13r = 210-360 {I). 

"lother portion of the same t— ValV'd-TOUi 
euricnt of air for six hours, gave u 26380 grams 
grarlB of silver, hence N(C.jH5)4Bi --.,10 -lOo ( )• 
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The remainder oF this ^fiaction was now dissolved in alcohol and 
precipitated by ether ; this treatment was once more repeated, and 
after drying at 100°, it was found that 7'10662 grams of salt 
^3-64683 grams of silver, whence N'(C 2 lT 5 )^Br = 210-325 (III). 

The small fraction first precipitated from the solution was now 
titrated, when it was found that after drying at 100°, 6*79951 grams 
of salt -3-48976 grams of silver, and N'(C 2 H 5 )^Br = 210*293 (IV). 

It was thought possible that these high numbers might have been 
cinsed in some way by the ether employed. The pure crystals above 
referred to as reserved were now dissolved in alcohol, and the crystals 
which separated were finely powdered and dried, first at 100° and 
then unfortunately (or perhaps fortunately), by the water-bath 
becoming dry, the crystals were heated until about 10 milligrams 
of the salt had been decomposed (160 — 170°). This portion had had 
no treatment with ether whatever, and weighed 2*72225 grams, 
leqairing 1-39695 grama of silver, whence N(C 2 H^)^Br = 210*330 (V). 

To the mother liquor from these crystals dry ether was now added, 
when 6*24530 grams of the dry salt thus obtained were found to 
be exactly equivalent to 3*20481 grams of silver, and lir(C 2 H 5 ) 4 Br» 
■310'326 (VI). 

These two experiments seem to prove absolutely that the precipita- 
tion by ether has no effect on the purity of the salt, and that the 
uniformly high equivalent found is not due to adherent mother liquor. 

The main quantity of tbe salt (about 500 grams) was now dissolved 
in alcohol, and the crystals which separated were collected, washed 
twice wiih alcohol, and redissolved, and this process repeated four 
times until only 40 grams remained. These were once more dissolved 
in hob alcohol, when 19-2 grams separated out on cooling. Of this 
sample, 5*74581 grams required 2-94853 grams of silver, whence 
X{C,H,),Br- 210-323 (VII). 

The addition of dry ether to tbe solution precipitated 19*7 grams, 
of which 5*21663 grams required 2*67699 grams of silver, giving a 
value for N(C 2 H 5 )^Br = 210-321 (VIII). 

The mean of the first six experiments gives the value of 210*324, 
almost identical with that of the very pure specimens in experiments 
VII and VIII, one of which had been many times crystallised from 
alcohol, whilst the other had been precipitated by ether, the mean of 
the&e two being 210*322. 

The value for the molecular weight of ammonium bromide against 
the identical sample of silver was 97*995. By simple subtraction and 
thus completely eliminating the atomic weights of bromine and nitrogen, 
^'oan-ive at tlie equivalent of a hydrocarbon, C^llj^, wliich is the first, 
far as I know, that ha.s been determined with high degree 
of accuracy by purely chemical methods. 
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We have, therefore : 

Tetiaethylammoniunb bromide, CgH^NBr = 210'323 

Ammonium bromide, HiNBr = 97 ’996 

CgHig = 112-828 

(H = 1-0075) H,j = 16-120 

Cj = 96-208 

C = 12-026 

A small quantity of tetramethylammonium bromide was prepared 
from a very pure specimen of the iodide by treatment with silver 
oxide, and neutralising tho solution of the hydroxide obtained with 
pure hydrobrouiic acid. This .salt crysUllises well from water, and is 
much less hygroscopic than the corresponding ethyl salt, and resists 
a considerably higher temperature. Of this sample crystallised from 
water, 8-64585 grams required 6-05348 grams of silver, whence 
N(CHj)rBr= 154-150 and C,Hs = 56-155. This with H8 = 8-060 gives 
C, = 48-095 and 0 = 12-024. 

All the foregoing weighings are corrected for errors in the face 
values of the weights, and are reduced to vacuum standard. The 
equivalents given above are calculated for Ag = 107'93, as they are 
then more easily comparable with the work of Stas and others. This 
value is in all probability notably high, and taking the value 107-88 
for the atomic weight of silver, we get tho following values -. 

NH,Br = 97-950 

N(CHs)j'Br = 154-079 and C = 12-017 
NlO^KJ.Br = 210-226 and C = 12-019 
The value 107-88 can hardly he regarded as the final value fm 
the atomic weight of silver, but any further lowering of this value 
cannot have much effect on tho number obtained for the atomic 
weight of carbon determined in this way. 

The Datt-Fakadat Labokatory 
OF THE Royal Institution. 


CXXXY.— The Synthesis of Substances Allied 
to Cotarnine. 

By Ahtuur Henry Salway. 

In the course of a recent investigation on the constituents of the 
essential oil of nutmeg (Power and Salway, Trans., 1907, 0 , - 
amongst other compountls, a considerable quantity o ^ 

isolated. It seemed probable that this substance wou 
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a convenient starting-point for the synthesis of cotarnine, the 
constitution of which has been the subject of considerable discussion. 
Koser 1888, 249, 156), on the-one hand, in consideration of 

the fact that cotarnine behaves both as an aldehyde and a secondary 
amine, assigns to it the formula (I), whilst its hydrochloride, which 
is formed with elimination of the elements of water, is given the 
formula (II). Decker (^. pt. Ch^m.y 1893, [ii], 47, 222), on the other 
hand, draws attention to the improbability of the co-existence of an 
aldehydic residue and a secondary amino-group in the same molecule, 
and points out that Roser’s formula does not explain why cotarnine is 
precipitated from its hydrochloride in the aldehydic form, or why 
hydrocotarnine (HI) ia converled into cotarnine on oxidation. JTor 
these reasons, Decker proposes formula (IV). 



^^0's^^.'CH=NMeC/ 

OMe 

OMe 

(I.) 

(11.) 

^ *^0\yCH./NMe 

OH CH, 

OMe 

UBIe 

(HI.) 

(IV.) 

With the object of effecting the synthesis of cotarnine from 
myristicin, the first experiments consisted in preparing methoxy- 

methylenedioxy-a-hydrindono, which 
following scheme of reactions : 

was obtained according to the 

ch,<SQ™'> 

\/ 

OMe 

OMe 

Jlytisticinaldehyde. 

3-JIethoxy-4 : S-uiothylenedioxy- 
ciuiiaraic acid. 




OMe 

Hethoxymethylenedioxy-a- 
liydrindoue. * 


.'t' 


cn,<, 


Of >CH2-CH,-C0,H 
01 


OMe 

/8-3-Mcthoxy-4 ; 5-methylenedioxy- 
phenylpropiouic acid. 


Of the two possible formal® for methoxymethylonedioxy-a.hydrindoue, namely : 

OMe 

^o/ Ncn,- 


CH,<" 


'O' and CU,<ol 

t e foimer has been adopted throughout this communication. The same applies to 
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Attempts to convert the oxime of methoxymethylenedioxy-a- 
hydrindone into l-hydroxy-8(5)-in6thoxy-6 : T-methylenedioxydihydro, 

^soquinoline by means of the Beckmann transformation were uq 
successful, so that the synthesis of cotarnine from this compound 
by subsequent methylation and redaction could not be effected* 

A further attempt to apply the Pomeranz [Motmtsh., 1893, I 4 
118; 1894, 15, 301) esoquinoUne synthesis to myristicinaldehyde was 
also unsuccessful, because the condensation of “lyriaticinylidene. 
aminoacetal could not be effected on account of the readinesf? with 
which the substaneo is reconverted into its components, myristiciu- 
aldehyde and aminoacetal. In order to obviate this disruption of tha 
molecule, myristicinylideneaminoacetal was first reduced to tnyristi- 
cinylaminoacetal, 

OMe 


f \CH2‘NH*CH.-CH(OKt)2 


and the latter then subjected to the action of sulphuric acid and other 
condensing agents under varied conditions. In this case, also, the 
reaction did not proceed in the desired direction, and only resinous 
products were formed. 

Finally, some experiments were conducted which led to the synthesis 
of a number of substances allied to cotarnine. It was necessary, in 
the first place, to prepare 2(6)-nitro-3-methoxy-4 : S-methyleoedioxy- 
ciimamic acid, and for this purpose myristicinaldebyde was converted 
by means of sodium and ethyl acetate into 3-methoxy*4 : S-methylens- 
dioxycinnamic acid ; the action of nitric acid on this substance, 
however, leads to the displacement of the carboxyl group by a nitro- 
group, and at the same time a nitro-groiip is introduced into the 
nucleus : 


CH. 




/\, 


;Ch:ch-co..h 


\/ 

OMo 






Of \ch:cH'N02 


NO, 


OMe 


A second method for the preparation of 2(6)-nitro-3-methoxy4 : o- 
metbylenedioxyciuuamic acid was more successful. Myristicinaldebyde 
( V) OQ nitration yields a mixture of 5--nitro-l-methoxy-2 : S-methylene- 
dioxybenzene and nitromyrisiicinaldehyde (VI) (this vol., p. 1160), the 
latter of which readily condenses with sodium acetate and acetic 
anhydride with the formation of 2(6)-nitro-3-methoxy-4 : S-methylene- 
dioxycinnamic acid (VII). 

the altirrnalivo forinuhi; in fin; of nitroinftUoxyniotliy!eiietUoxycmua’‘'i‘-' 

ketomethoxyinethyleiicrli'^xydihydi'oquiuoline, oxytiocotai'niue, etc. 
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Methyl 2(6)-nitro-3-methoxy-4:5-iuethylenedioxycinnama,to is readily 
reduced to the corresponding amino-compound, which, yi the presence 






CHO 


OMe 


i/\, 

oi^^NO, 


— > 


(V.) 


OJIo 

(VII.) 


OMe 
(VI.) 


of acids, is transformed into 2'keto-8(5)-methoxy-6 : 7-methylenedioxy- 
1 ; 3 -dihydroquinoline (VIII). 

f'W /O/NcHXH-COjMe 
OMe 


r-n /0AcH;CH-CO,Me 
CHj^O'^^NOa 

OMe 


^^\/NU-CO 

OMe 

(VIII.) 


2 -lCeto • 8(5)- methoxy-6 : 7-methylenedioxy- 1:2- dihydroquinoline 
is of considerable interest on account of its relationship to cotarnine 
(X). If the formulao of the two substances are compared, it would 
appear possible to convert the former by I'eduction and methylation 
iuto an isomeride of cotarniiie, which might appropriately be 
designated wocotarnine (IX). 


• ^\yNH-CO 
OMe 
(VIII.) 


/Is Me 


iCHj-CIIj 

CH-OH 

OMe 
(IX) 


-CH„ 


^^\/'CH(OH)-lS Me 


OMe 


(X.) 


2-Keto-8(5)-methoxy-6 :7-inethylenedioxy-l :2-dihydroquinolme, how- 
ever, polymerises so ^easily on reduction, cither in acid or in alkaline 
solution, that it was found impossible to prepare the unimolecular 
•eduction product. In this respect its behaviour is similar to that of 
carbostyril itself towards reducing agents, as Friedlauder and Muller 
1887, 20, 2012) have shown. In order to avoid this polymerisa- 
ti™, 2-keto-8(5)-m6thoxy-6 ;7'methylenedioxy-l ; 2'dihydi'oquiuoline 
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was methylated, and yielded, accordiDgjto the conditions of the reaction 
either an 0- or a iF-methyl ether. By the reduction of the latter 
compound, oxyasocotarnine (XI) was obtained. 


CH. 


UMe 




OMe 


CU,<^( 




,CII._,-C1I.J 
NMe-CO 
OMe 
(XL) 


All efforts to reduce this compound to tVocotarnine were unsuccessful. 
The physiological action of the above-mentioned substances is at 
present under investigation. 


Exi’erimental. 

Preparation of Myristicinaldehyde. 

Myristicin (5 parts) was heated for twenty-four hours on the water- 
bath with a solution of potassium hydroxide (4 parts) in 15 parts of 
alcohol, whereby a quantitative yield of i5omyristicin was obtained 
(compare Semmler, Ber., 1891, *24, 3818 ; Thoms, .Ser., 1903, 36, 3446). 
The latter substance, in portions of 10 grams at a time, was thea 
shaken into an emulsion with water at 60*^, and a solution of 20 grams 
of potassium permanganate in 500*^ c.c. of water gradually added with 
constant agitation, the temperature being kept at 60 — 65®. After 
all the permanganate had been added, for which about an hour was 
necessary, the mixture was cooled, filtered, and the manganese pre- 
cipitate well washed with cold water. The precipitate, which contained 
the myristicinaldohyde, was dried on a porous plate, and afterwards 
extracted in a Soxhlet apparatus with chloroform. The chloroform 
extracts from several such oxidations were united, the solvent removed, 
and the solid residue well washed with cold ether to remove nnoxidised 
i^omyristicin. The yield of myristicinaldehyde was 40 — 45 per cent, 
of the womyristicin employed. A quantity of inyristicinic acid, varying 
from 15 to 20 per cent., was always formed by the oxidation, and 
could be obtained by acidifying the filtrate from the manganese 
precipitate. 
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S-Mstlioxy -^ ; 5 -methylenedioxy cinnamic Acid^ 

OMe 

One hundred and fifty grams of myriaticinaJdehyde were dissolved in 
400 grams of ethyl acetate, and to tliis solution 37*5 grams of Kodiuin, 
finely divided by vigorous agitation with boiling toluene, were added. 
Xhe violent reaction which immediately ensued was moderated by 
cooling the mixture. When the action had subsided, the mixture was 
kept at the ordinary temperature for some time, after which the 
product was hydrolysed by heating for half an hour with an excess of 
alcoholic potash. The alcohol was then removed as completely as 
possible, water added, and the alkaline liquid extracted with chloroform 
to remove resinous matter. On acidifying with dilute sulphuric acid, 
a gi'oy precipitate was obtained, which was crystallised from glacial 
acetic acid. The yield of methoxymethylenedioxyoinnamic acid was 
137 grams : 

01342 gave 0-2914 COj and 0*0554 Hp. 0 = 59 2; H = 4-6. 

CiiHigOj requires 0 = 59*5 ; H = 4*5 per cent. 

:5-meth^lenediox^cinna7mc acid is readily soluble in hot 
acetic acid, from which, on cooling, it cry.stallises in well-formed, 
colourless, prismatic needles, sintering at 220'*’ and melting 'and 
decomposing at 228° It is only moderately soluble in boiling alcohol, 
and is deposited from this solvent in thin, Hat plates. It is practically 
insoluble in water and only very sparingly soliiblo in ether. 

IS-^-Methoxy-4s :^-7)iel/iyle7i€dio.ry^n'opionic Add, 

CH <;C)/'\ch2-ch.-co,h 

UMe 

Fifty grams of 3-methoxy-4 ; h-methylenedioxycinnamic acid were 
dissolved in dilute sodium hydroxide, and reduced with 800 grams of 
sodium amalgam (4 per cent.) at the ordinary temperature. The liquid 
Was mechanically stirred throughout the reduction, whilst the 
accumulation of alkali in the mixture was prevented by the periodic 
^ dition of hydrochloric acid. At the end of the reaction the alkaline 
H'lid was acidified and the precipitated oil extracted with ether, when, 
ou evaporating the solvent, a viscid, brown oil was obtained. This 
1 ed after long keeping, and was then crystallised from benzene 
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and alcohol. The yield of this substance:^ amounted to 60 per ceut. of 
the 3-methoxy-4 : 5-methylenedioxycinnamic acid employed : 

0-1300 gave 0-2804 CO 2 and 0*0672 0 = 58-8; H = 5-7. 

O 11 H 12 O 5 requires 0 = 58-9 ; H = 5*4 per cent. 

^S-Methoxy-i : fy-methylenedioxypropiomc acid is only sparingly 
soluble in benzene, light petroleum, or chloroform, but it is readily 
soluble in ether, ethyl acetate, or hot water, and extremely so in 
alcohol, acetone, or acetic acid. It crystallises with difRculty. If 
dissolved in hot benzene to which a few drops of alcohol have been 
added, it is deposited, after a long time, in hard, colourless, crystalline 
nodules melting at 1*24 — 125°. 


Methoxymethylenedioxy'ahydrindo'iief 


CH.<oQco-^CH, 

OMe 


Twenty grams of ^•3*methoxy-4 : 5-inethylenedioxypropionic acid 
were dissolved in boiling benzene (300 c.c.), and 100 grams of 
phosphoric oxide gradually added with constant agitation, The 
mixture was heated for several hours on the water-bath, after which 
the dark red phosphorus compound was removed by decantation and 
decomposed by adding ice-water. The aqueous mixture was extracted 
repeatedly with ether, the ethereal solution washed successively with 
sodium hydroxide and water, dried, and the ether removed. A pale 
yellow, crystalline solid remained, which separated from alcohol in 
.slender, colourless needles, melting at 141 — 142° : 

0*1266 gave 0 2067 00^ and 0 0575 lifi, C = 64-4; H = 5-l. 

requires C = 64’l ; 11 = 4*9 per cent. 

Met1ioxymethylenedioxy-a-hydrindo)ie is easily soluble in ether and 
benzene, and crystallises from these solvents in well-formed, prismatic 
needles. The oxime, prepared in the usual way, is only very 
sparingly soluble in hot alcohol or ethyl acetate, and crystallises from 
these solvents in small, colourless needles, decomposing at about 250 . 
In benzene, ether, chloroform, or light petroleum it is practically 
insoluble : 

0*1057 gave 0*2320 CO 2 and 0-0496 H^O. C = 59-9; H = 5-2. 

Ci^HiiO^N requires C = 59*7 ; H = 5-0 per cent. 

The Beckmann transformation could not be effected in the case of 
this oxime ; phosphorus pentachloride, in the presence of dry ether, k 
without any action cn it, whilst with the u.se of benzene as solvent, 011 
heating, a vigorous reaction ensues, with the formation of a carbonaceous 
mass, from which nothing definite could be isolated. Other lea^eni > 
such as sulphuric aci 4 l, phosphoric oxide, and acetyl chloride, wete a^o 



SUBSTANCES ALLIED TO COTAENINE. 


1211 


eiopIoy®'^> possible to isolate any crystalline 

product. 

Tbe above experiments for the synthesis of cotarnine not having 
proved successful, a second method was tried, which has already been 
applied by Fritsch {Annahuy 1895, 286, 18) to the synthesis of 
hydrastinine. This consisted in the condensation of myristicinylidene- 
amiuoucetal to the corresponding tsoi]uinolino derivative ; the latter, 
by reduction and methylation, should then be converted into hydro- 

cotarnine. v 

}}unslicinylidenmminoaceLaly CH.,<CS| |C'Il*N*CH2‘dI(OEt)2 ' 

OMo 

Twenty grams of aminoacetal and 27 grams of myristicinaldehyde 
were heated together at 100'^ for two hours, when the reaction was 
complete. The product was then dissolved in ether, the ethereal 
solution being washed with water, dried, and the solvent removed. 
The viscid, brown oil thus obtained was purified by distillation under 
diminished pressure: 

0 1260 gave 0-2S19 CO2 and 0-0810 H,0. C = 61-0; H = 7-4. 

C15H21O5N requires 0 = 61-0 ; H = 7'l per cent. 

MyrhticinylidentaminoaceUd is a colourless, viscid oil, which does 
cot solidify at - 20^. It distils at 2347^5 mm. and 244725 mm. It 
is leAdily miscible with ether, alcohol, or chloroform, but only 
sparingly soluble in petroleum. It dissolves in dilute mineral acids, 
but is soon resolved into its componeuts, myristicinaldehyde being 
precipitated. Owing to the readiness with which myristicinylidene- 
amiiioacetal undergoes this change, it was found impossible to prepare 
from it the desired methoxymethylenedioxywoquinoline. Thus, when 
myristicinylideneaminoacetal was added, drop by drop, to ice-cold 
Stilphuric acid (75 per cent,), it was rapidly converted into myristiciu- 
aklfcbyde, and no trace of niethoxymethylenedioxyu'otjuinoline could 
be detected in the product. With the object of preventing this dis- 
ruption of the molecule under the iulluence of acids, myristicinylidene- 
aminoacetal was reduced to myristicinylaminoacetal, but this com- 
pound, also, could not be condensed to methoxymethylenedioxydihydru- 
wquinoline. 


Keduction of MyrielicinyluleMeaminoaGeial. 

iVenty grams of myristicinylideneaminoacetal were dissolved in 
ihlute alcohol, and the solution well agitated with 4 grams of 
amalgamated aluminium granules. After several hours the precipi- 
tated aluminium hydroxide was removed by filtration, and the 
VOL. XCV. 4 K' 
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alcoholic filtrate treated as before with a fresh portion (4 grams) of 
aluminium amalgam. The mixture was then filtered, and the alcohol 
removed as completely as possible from the filtrate, when a brown oil 
was precipitated. This was extracted with ether, the ethereal solu- 
tion being dried, and the solvent removed. The residual oil, on 
agitation with light petroleum, deposited a small proportion of a solid 
substance, which was crystallised from a mixture of benzene and liaht 
petroleum. It separated from this solvent in slender, colourless 
needles, melting at 128'^. The yield of this substance amounted to 
10 per cent, of the material employed : 

0-1205 gave 0-2672 and 0-0808 H^O. 0 = 60-5 ; n = 7-5, 
0-0767 „ 0-1710 OO3 „ 0-0550 HgO. 0 = 60-8 ; H = 8-0. 
0*1455 ,, 6*3 c.c. Ng at 13*5'^ and 768 mm. N = 5’2. 

0'2511, in 24-47 benzene, gave a; -0’088° M.W. = 583. 

requires 0 = 60-8 ; H = 7*4;N = 4-7 percent. M.W.=s592, 
It is evident from these results that the above compound has been 
formed by the association and redaction of two molecules of 
myristicinylideneaminoacetal. Its constitution may therefore be 
represented as : 

CH,:02:CsH.,(0Me)-CH-NH'CH2*CH{0Et)2 

CH„:02;C6H2(0Me)-6H-NH-CH2-CH(0Et)2’ 

The compound is extremely soluble in the usual organic solvents, 
with the exception of light petroleum. It dissolves aUo in cold dilute 
mineral acids without change, but on warming the solution the sub- 
stance is rapidly decomposed, with the deposition of resinous matter 
and the production of a clarct-red colour. In concentrated snlphnric 
acid it gives a beautiful violet coloration. 

In the above reduction of myristicinylideneaminoacetal the chief 
product was an oil, from which the above compound melting at 128' 
had been removed by means of petroleum. This oil distilled at 
240*^/27 mm. as a colourless liquid : 

0-1200 gave 0-2646 CO^ and 0*0830 IW O-GO’l ; H = 7-7. 
0-2733 „ 10'8c.c. Ngat 18= and 758 mm. N-4-6. 

require-s C “ 60-6 ; n = 7'7; N = 4-7 per cent. 

This substance, evidently myristicinylaminoacetal, 

CHs:0:C6H,(03re)'CH2-NH*CH2-CH(0Et)g, 
is a colourless oil, which is readily miscible with benzene, alcohol, 
ether, or ethyl acetate, but is only sparingly soluble in light petroleum. 
It dissolves unchanged in cold dilute miueral acids, but on heating the 
solution it decomposes, with the production of a claret-red coloration. 
Its hydrochloride may be prepared by dissolving the base iu cold dilute 
hydrochloric acid, and allowing the solution to evaporate spontancoui-i} 
over potassium hydroxide in a vacuum. The crystalline solid, whieb 
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is grndua'lf deposited, may be recrystallised from^ a mixture of ethjl 
acetate and alcohol, when it separates in well-formed, colourless 
plates, melting and decomposing at 133° : 

0-1672 gave 0'0704 AgCl. Cl — 10‘4. 

CjjjH^gOgNiHCl requires Cl = 10 6 per cent. 

This hydrochloride ia readily soluble in water and alcohol, but 
insoluble in ethyl acetate. 

With the object of preparing methoxymethylenedioxydihydrowo- 
quinoline from myristicinylaminoacetal, 5 grams of the latter N^re 
added, drop by drop, to 20 c.c. of sulphuric acid (75 per cent.) at\(°. 
The first addition of the myristicinylaminoacetal produced an intense 
violet coloration, which on further addition was changed to deep red. 
The mixture was kept for two days at the ordinary temperature, and 
then neutralised by the cautious addition of alkali, when a brown, amor- 
phous precipitate was formed. This was soluble in acids, but insoluble 
in the ordinary organic solvents, and constituted the sole product 
of the reaction, no methoxymethylenedioxydibydrowcquinoline having 
been produced. 

Another portion of myristicinylaminoacetal was dissolved in cold 
concentrated hydrochloric acid, and the solution kept at the ordinary 
temperature for forty-eight hours. It was then diluted with water 
and extracted with ether, which removed a small quantity of a brown 
solid. On dissolving the latter in a mixture of benzene and petroleum, 
a few colourless needles separated, which melted at 138° but the 
amount of this substance was not sufficient for further examination. 
Tho acid liquid which had been extracted with other was rendered 
alkaline, when a brown, amorphous, insoluble resin separated, from 
which nothing definite could be isolated. It formed, with the excep- 
tion of the small amount of crystalline substance mentioned above.- 
the sole product of the reaction. This method is therefore inapplicable 
for the synthesis of cotarnine and allied compounds. 


Tht Action of Nitric Acid on 3‘Afethox7/-4 : 5-m€(/tyle7iedioxi/cinnamio 
Acid. 

Ten grams of 3'methoxy-4 : 5-metbylenedioxycinnamic acid were 
added in small quantities at a time to 50 c.c. of nitric acid (sp. gr. 1'41) 
cooled in a freezing mixture. The liquid at first became yellow, but 
soon acquired a deep red colour, and after a short time carbon dioxide 
was slowly evolved. The mixture was kept in the cold for half an 
hour, then poured into ice-water, and the resulting yellow precipitate 
collected and washed. This was dige.ste<i with ether, and the insoluble 
portion, consisting of unchanged 3-methoxy-4 : 5-methyIenedioxycinn- 
smic acid, removed by filtration. The ethereal filtrate was washed 

4 K 2 
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successively with aqueous sodium hydroxide and water, dried^ and the 
solvent removed. The residual solid crystallised from alcohol it, 
slender, lemon-yellow needles, melting at 148° : 

0-1014 gave0 1682 CO^ and 0 0296 H^O. C = 45'2; H = 3'2. 

0-0777 „ 7*4 C.C. Nj at 23^and 766 mm. N = 10-9. 

GioNgO^Nj requires C = 44*8 ; H = 3'0; N — 10-5 per cent. 

Considering the method of pre|wiration, it is evident that the 
substance must be represented by one of the two following formula : 


NOj 




OMe 

OMe 

(I) 

(11.) 


It was possible to decide between these formulae by examining the 
product of oxidation. A small quantity of the compound melting at 
148° was oxidised with hot alkaline permanganate, and at the end o£ 
the reaction sulphur dioxide was passed into the hot mixture until 
the manganese precipitate had redissolved. On cooling, slender 
needles were deposited, which melted and decomposed at 245°. Both 
by analysis and by the mixed melting-point method, it was proved 
that this compound was identical with nitromyristicinic acid (this 
vol,. p. 1165).: 

0-0714 gave 0-1170 CO 2 and 0*0231 Ufi, C = 44-7; H = 3'6. 

CglT^OjN requires C = 44-8 ; H = 2*9 per cent. 

The compound melting at 148° is therefore ti>-2(6)-diuitro-3-methoxy- 
4: 5-methylenedioxystyrene ; its formation from 3-methoxy-4 : S-methyl- 
enedioxycinnamic acid is evidently due to the direct displacement of 
the carboxyl group by a nitro-group, with the simultaneous introduc- 
tion of a second nitro-group into the nucleus. The same type of 
reaction has recently been shown by the author (this vol., p. 1155) to 
be common to tbe ethers of aromatic bydroxyaldehydes and hydroxy- 
acids, but the present example is of additional interest, since it sho'vs 
that the reaction is not exclusively confined to those compounds ui 
which the carboxyl group is directly attached to the benzene nucleus. 

tj)-2{Q)-Dinitro-d-rnelhoxy i :5-viethylenedioxy8tyrene is readily soluble 
in the usual organic solvents. It possesses feebly acidic properties. 
When warmed with aqueous sodium hydroxide it dissolves with 
difficulty, but on the addition of a few drops of alcohol it readily passed 
into solution with a deep yellow colour, and is reprecipitated by 
hydrochloric acid. 
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: 5 -methylenedioxy cinnamic Acid, 


iCHrCH-COoH* 

OMe 


Fifty grama of finely powdered nitromyristicinaldehyde, prepared by 
the nitration of myristicinaldebyde (thiavol., p. 1160), were intimately 
iBixed with 26 grams of fused sodium acetate, and 100 c.c. of acetic 
anhydride added. After heating in an oil-batli at 160° for six hours, 
the mixture was allowed to cool, then dige.sted with an excess of 
ammonia until nothing further dis.solved, and the red solution extracted 
onco with ether to remove resinous by-products. On acidifying the 
ammoniacal solution, 2(6)-nitro-3-methoxy-i : 5'methylenedioxyciQna- 
niicj acid was obtained as a yellow precipitate, which was washed with 
water and crystallised from acetic acid. The yield amounted to 84 
per cent, of the aldehyde employed : 

0-1231 gave 0 2240 COg and 0-0410 H.O. 0 = 49-6 ; H = 3-7. 

0-2168 required for neutralisation 8*05 c.c. N/lO-NaOH. M.W. (fop 
a monobasic acid) = 269. 

requires 0 = 49-4; H = 3-4 per cent. M.'VV. = 267. 

^^)-li^itrQ'%'mtih.oxy A : ^-rMthyUnedioxy cinnamic acid crystallises 
from hot acetic acid in small, yellow plates, which decompose, when 
heated to 260®, with the formation of a carbonaceous mass. It is only 
moderately soluble in alcohol, from which, however, it separates in 
stout, deep yellow prisms. 

Mtthyl-^(^)-nUro-'6-methoxyA : ^-methyhnedioxycinnamate was pre- ' 
pared by passing a current of dry hydrogen chloride for one aud a- 
lialf hours into a hot mixture of methyl alcohol and the acid. It 
cry-^itallises from a mixture of alcohol and ethyl acetate in long, yellow 
needles, melting at 192°. The ethyl ester, prepared in a similar 
manner, also crystallises in beautiful, yellow needles, melting at 166°. 

Methyl ^{%)-amino Z methoxy-\i : ^-methylenedxoxycinnamate, 
CH2:02:CeH(0Me)(NHg)*CH:CH*C02Me. 

—Three grams of methyl 2(6)-nitro-3-methoxy-4 : 5-methylenedioxy- 
cinnamate were finely powdered and gently w-armed on the water-bath 
for half-an-hour with a solution of stannous chloride (12 grams) in 
concentrated hydrochloric acid (36 c.c.), when the powdered nitro- 
compound had become changed into a crystalline hydrochloride. 
This was collected, washed with cold concentrated hydrochloric acid, 
dissolved in cold water, and the free base precipitated by the addition 

* Sec footnote ou p. 1205. 
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of sodium hydroxide. It crystallised from alcohol in brilliant yellow, 
slender needles, melting at 153*^ : 

0 0817 gave 0-1722 CO, and 0-0432 HjO. C = 57-8 ; H = 5-9. 

CijHisO^Sf requires C = 57-4; H = 5-2 per cent. 

Methyl 2(6)-amino-3-methoxy-4 : 5-methylenedioxycinnamate dis- 
solves in alcohol, chloroform, or ethyl acetate with the formation of a 
deep yellow colour, but the solution in acids is colourless. When 
warmed with dilute hydrochloric acid, hydrolysis and condensation 
occur, and the ester is converted into ketomethoxymethylenedioxy. 
dihydroquinoline. 


%Kelo-?>(5ymelhoxy-(, : T-methyleMdioxy-l : 2-dihjdruquinoline, 

CH <o/\ch:ch* 
jNH-OO 


OMe 


This compound is best prepared directly from methyl 2(6)-nitro-3- 
methoxy-4 : 5-methylenedioxycinnamate without the isolation of the 
intermediate amino-compound. This ester (10 grams) was dissolved in 
alcohol, and reduced by beating for two hours with a solution of 
stannous chloride (50 grams) in 150 c.c. of concentrated hydrochlmio 
acid. The alcohol was then removed as completely as possibly, and 
the mixture poured into water, when a crystalline solid separated, 
which was recrystallised from water and diied at 105° : 

0 1055 gave 0 2340 CO, and 0-0420 H,0. C = 60-5 ; H = 4-D. 

CnHaO^N requires C = 60 3 ; H = 41 per cent. 

The compound crysUllises from hot water in long, silky needles, 
which melt at 181—182° and contain half a molecule of water of 
crystallisatioQ ; 

1-9723 lost, at 105^ 0-0826 H^O. = i 

0 j^H 904 N,pi 20 requires HgO = 3-9 per cent. 

It is readily fiolubt© in hot alcohol or chloroform, from whict it 
separates in radiating clusters of slender needles. It exhibits both 
feebly acidic and basic properties. Thus it dissolves in concentrated 
hydrochloric acid with the formation of a hydrochloride, which separates 
in colourless leaflets decomposing at 225°; on the addition of water 
the b^e is regenerated. It is also soluble in concentrated aque 
sodium hydroxide, but is reprecipitated by water. 

* See footnote on ]>. 1205. 
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Usduclion of %Keto-^(fi)-m6thoxy-^ : l-melhylenedioxij-X : %dihydro- 
quinoline. 

Two grams of the substance were dissolved in dilute alcohol and 
reduced by the action of 200 grams of sodium amalgam (3J per cent.) 
with constant stirring. After a short time a grey precipitate 
peparated, and the liquid gradually acquired a red colour. When 
the reaction was complete, the grey precipitate was removed by 
filtration and washed with water. It was insoluble in acids or 
alkalis, and practically so in ethyl acetate, chloroform, alcohol, or 
ether bat could be crystallised from hot acetic acid, from which it 
ggpqj-ated in small, colourless needles. Those did not melt when heated 
to 310": 

00905 gave 0*1994 COg and 0*0400 Ufi. 0 = 60*1 ; n-4*9. 

(O^iHiqO^N)^; requires 0 = 60*0 ; H = 4*5 per cent. 

It is evident from the properties of this compound that its formation 
is due to polymerisation and simultaneous reduction of the keto- 
inetboxymethylenedioxydihydroquinoUne. 

The alkaline filtrate from which the above compound had been 
separated was heated on the water-bath to remove alcohol, and then 
acidified with dilute hydrochloric acid, when a colourless substance 
was precipitated. This was collected, washed, and crystallised from 
dilute acetic acid, from which it was deposited in colourless needles, 
melting at 290°. It was very sparingly soluble in water or alcohol, 
but more soluble in chloroform: 

0*1051 gave 0*2307 CO^ and 0*0439 H.O. G = 59*9j H = 4*6. 

(CjiHjoO^N)^; requires O-=60*0 ; H = 4*5 per cent. 

The analysis and the properties of this substance show that it 
possesses the same empirical formula as the previously isolated 
coropound, and is likewise a polymerised reduction product of keto- 
methoxymethylenodioxydibydroquinoline. ^To other substance could 
be isolated from the products of this reaction. 

KetomethoxyraethylenedioxydibyHlroquinoline was next reduced by 
means of sodium amalgam in dilute acetic acid solution, but in this 
case, also, the chief products were the above-described polymerised 
compounds, melting at 290° and above 310° respectively. A small 
amount of substance melting at 120° was obtaiued, but not sufficient 
for its further examination. 
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: l-mOliyUtiedioxycarlostyril Methyl Etlier, 


CH,< 


■Or^CHICH 


\/ 

OMfl 


!N=0-0Me 


In order to avoid, if possible, formation of the above polymerised 
products, the methyl derivatives of 2-keto-8(5)-methoxy-6 : 7-methylene. 
dioxy-1 : 2-dihydroquinoline were prepared prior to reduction. 

Equal parts of ketomethoxymethylenedioxydihydroquinoline and 
methyl iodide were dissolved iii chloroform, and the solution heated on 
the water-bath for several hours in the presence of dry silver oxide 
(1 part). The liquid was then filtered, shaken successively with 
sodium hydroxide and water, dried, and the solvent removed. The 
solid residue was crystallised from alcohol, when it separated in stellar 
clusters of needles, melting at 113*^: 

0'0700 gave 0T600 CO.^ and 0 032C H^. C = 6T8 ; H = 51. 

CijHiiO^N requires C = 61-8 ; H = 4'7 [oer cent. 

That this substance is tho 0-methyl ether is proved by its behaviour 
on heating with methyl iodide. Thus, when heated for three hours at 
120° with an excess of methyl iodide in a sealed tube, it is quanti- 
tatively converted into the isomeric iV-methyl ether described below 
(compare Knorr, Ber., 1897, 30, 929). 

8{5)-Methozy-<i : 7-me(hijlenedioxycarbostyril methyl ether crystallises 
from concentrated alcoholic .solution in slender needles, whilst from more 
dilute solutions it separates in hexagonal prisms. It is only sparingly 
soluble in hot water, from which it is deposited in silky needles.. It 
possesses much stronger basic properties than tho parent compound, since 
its hydrochloride is not dissociated in dilute aqueous solution. It is not 
changed by heating for several hours at 100“ with 20 per cent, 
hydrochloric acid, but when heated with concentrated hydrochloric 
acid in a sealed tube it is completely decomposed, with the 
formation of a dark violet-coloured, resinous mass. 


2-A^e(o-8(5)-me;/«)a:2/-6 : 7 melhylenedioxy-} -methyl-1 : 2-dihydroqumohM, 


CH,< 


sCH=CH 
'NMe-CO ■ 


OMe 


This substance, as above indicated, may be prepared fiom t e 
isomeric 0-methyl ether by heating with methyl iodide. It vas a s 

prepared directly from ketomethoxymethylenedioxydihydroquino i 

bv the following method. Two gi'ams of the substance, dissohe 
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alcohol, were boated for seveml b^ with either acetone or 
methyl iodide and sodium methoxide. The Acetone and monomethyl 
removed, water added to the residue, and the miJt'.'jr^^tenylhydrazLno 
chloroform. The chloroform solution was washed, Snroved to be 
solvent removed, when a solid residue was obtained whi^ij,. fco gxist as 
from alcohol in well-formed, colourless needles, melting at state by 
O'ODOl gave 0'2045 GOg and 0‘0379 HgO. 0 = 61*7 ; H=bi excess 
CigHjjO^N requires C = 61*8; H = 4*7 percent. dergo 
This compound possesses only feebly basic properties, and^ is 
iDHoUiblc in cold dilute hydrochloric acid. 


Oxyisocolurnifie (2-/{'€lo-8(5)-‘i)iet/iOxp-6 : l-mtihyhn^dioxyA-meihyl- 
1:2:3: ^'telrahydroquinoliw). 


CH.C^I 


'•CIIj-CHj 

/NMe-Co” 


OMe 


One gram of the compound just described was reduced in dilute 
alcoholic solution by means of 200 grams of sodium amalgam (3 per 
rout.). During the course of the reaction the mixture was constantly 
agitated, aud from time to time small quantities of hydrochloric acid 
were added to prevent the accumulation of alkali in the solution. 
After !i short time a small quantity of solid separated, which at the 
end of the reaction was collected. It was only spariogly soluble in 
liot alcohol, from which it crystallised in rhombohedral prisms, melting 
at ‘JSO®. This substance was apparently a polymerised reduction 
product, similar in character to the products of high molecular weight 
obtained on reducing ketomethoxymethylenedioxydihydroquinoline. 

The filtrate from which the above compound had been separated 
was acidified with dilute hydrochloric acid, distilled in a current of 
v4eam to remove the alcohol, then rendered alkaline, and extracted 
with ether. This removed a viscid oil, which rapidly solidified, and 
when crystallised from dilute alcohol, separated in flat plates, melting 
at 113° ; 

0 0S81 gave 0*1982 CO^ and 0*0447 H^O. C = 61*4; H = 5*6. 

^ 12 ^ 13 ^ 4 ^ requires 0 = 61*3; H = 5*5 per cent. 

It is evident from these results that the reduction of 2-ketO' 
8(5) methoxy-6 : 7-methyIenedioxy-l-methyM : 2-dihydroquinoline by 
means of sodium amalgam effects the addition of two atoms of 
hydrogen only. The product, therefore, is isomeric with oxy- 
cotarnine. 

^^y^mcotarmnt possesses only feebly basic properties, since its 
hydrochloride dissociates in the pi*esence of water. It is readily 
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'form, or ether, but only sparingly so in hot 
7 o »7 converted by reduction into tsocobirninp. 
^ ‘ respect great similarity to oxycotarnine (Freund 

1902, 35, 1737). 

_cosu5 Chemical Reseakch Laboratories, 

I.ONDON, E.O. 
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GXXXVI . — Monomelhijil Laevulosc and its Derivatives : 
Constitution of Laevulosediaeetone. 

By James Col<^uhoun Xrvine aud Alexander Hynd, M. A. B.Sc, 
' (Berry Scholar in Science). 


The application of the silver oxide method of alkylation to the 
formation of methylated ketoses has, so far, been confined to the 
preparation of tetramethyl Isevulose and the corresponding alkylated 
methylfructosides. Purdie and Paul (Trans., 1907, 91, 289), in the 
investigation referred to, encountered great experimental difficulties, 
but succeeded in examining the principal properties of crystalliee 
tetramethyl Imvulose and its derivatives. Past experience has shown 
that in work on alkylated sugars it is of the utmost importance to 
commence with a cry.stalline sugar derivative which can bo obtained 
in one stereochemical form. Otherwise, particularly when the products 
are liquids, the whole .series of reactions may have to be carried out 
with mixtures of a- and jS-isonuerides, and thus the values obtained for 


the rotatory powers have little significance. 

In the case of Irevulose, one of the few crystalline derivatives 
suitable for methylation is the a-lsevulo.sediaoetone discovered by 


Fischer, With the exception of acetonerhamnoside (Purdie and Young, 
Trans., -1906, 89, 1196), the exact constitution of the condensation 
compounds of sugars with ketones is unknown, but it is evident that 
laivulosediacetone must contain one hydroxyl group, and the com- 
pou;id should therefore on methylation and hydrolysis be converted 
into mononuethyl Itevulose. The determination of the position of the 
methoxyl group in the alkylated ketose thus obtained would afford 


conclusivB evidence of the structure of Itevulosodiacetone. 

a-Methyl Isevulosediacetoue proved to be a crystalline solid, melt 
ing at 115° and having [a]f? -136*4° in methyl-alcoholic solution. 
Although uii iltered by prolonged boiling with water, the coinpouu 
^as easily hydrolysed by heating with O*! per cent, aqueous hydrogeu 
chloride to giv*e monometbyl Isevulose. The latter substance posse^bC 
a]l the properties of a reducing sugar. It reduced Fohling s soluti 
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vigorously, and entered into ready condensation with either acetone or 
methyl alcohol, giving monomethyl Iffivulosediacetone and monomefchyl 
methylfructoside respectively. When heated with phenylhydrazine 
acetate it gave a characteristic osazone, which was proved to be 
monomethylglucosazone. The sugar, moreover, was found to exist as 
a- and /S-isomerides, the former being produced in the pure state by 
crystallisation from ethyl acetate, and the latter being formed in excess 
by fusion. As monomethyl Imvulose is much less liable to undergo 
obscure decomposition changes than the unalkylated parent sugar, it is 
a convenient substance on which to study the mutarotation of ketoses. 
Xbe results are given in detail in the experimental part. 

When oxidised with bromine water, monomethyl leevulose gave, as 
the principal product, an acid, for which analytical figures were obtained 
agreeing with the calculated values for dihydroxymethoxybutyric acid. 
As after prolonged heating at 100*^ in a vacuum the analytical figures 
remained unaltered, and the titration figures still agreed for the free 
acid, we consider the compound to be incapable of forming a lactone. 

A review of all the above results affords complete evidence for the 
constitution of monomethyl laevulose, to which the following structure 
is ascribed : 

1 , 

oh'CH2-c(oh)-ch(oh)-ch(oh)-ch-oh2-o-ch5. 

(«) W (c) (rf) (f) (/) 

Considering the various possibilities, it is evident that the methoxyl 
group cannot be in positions (a) or (6), as it is present in the osazone 
formed from the sugar. Moreover, it cannot occupy position (e), as 
the compound is a reducing sugar and displays mutarotation. Of the 
three remaining alternatives, two are excluded by the fact mentioned 
above that the acid obtained from the sug.ar on oxidation also contains 
a methoxyl group and is incapable of forming a lactone. It follows 
from this that the alkyloxy-group must occupy the y*position with 
reference to the carboxylic group, and this concluvsion establishes the 
above structural formula. 

Applying this result to the comstitution of Isevulosediacetone, it is seen 
that, if both acetone residues are similarly linked, two alternatives are 
possible, of which one may be reasonably excluded, as it involves the 
formation of two six-membered rings. The formula suggested for the 
^'iibstance is therefore i 


CH,-C — ClI — CH— CH-CIL-OII. 

I 2 , I I 2 

0 0 0 o 


\f,/ 

/K 

Jle >Ie SXe 


/ 

\ 

Mo 
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Consideration of the optical activities of the various compouods 
described throws 'some light on the effect of msthylation on the 
molecule. It has hitherto proved impossible to obta4n definite mono, 
substituted sugars other than the gluco.sides and the metallic deriv,. 
tives, and thus the optical effect due to the successive substitution 
of the hydroxyl groups is unknown. In previous papers it has been 
pointed out that although the introduction of a new poup into tlie 
glucosidic position results as a rule in marked changes in the rotatorj 
power, the subsequent introduction of four methyl groups has com. 
paratively little effect. In the case of Imvulose complete methylatioi 
increases the activity in the Isevo-sense, but it is here shown that thi 
introduction of one methyl group into the terminal position lowers tb( 
Isevorotation in a marked degree. This relationship holds whether » 
compare a-lfevulose with monomethyl a-loevulose, the equilibrium mis 
tures of the sugars, or a-lffivulosediaeetone with monomethyl a-lmvulose- 
diaeetone. 

a-Lxvulose Wr=-’W” I Diff.jOT one methyl groap 

blonomotliyl a-tevulosc „ = “ i 

a-IuevLilosediacotone „ - “ Dili for one methyl group 

Monometliyl a-tcvulosedticetoue ,, = -IS i . 

On the other hand, comparing adievulose with tetramethyl a-ltevulose, 
it is seen that the total effect of introducing the four methyl groups 
i.s to raise the Imvorotation from - 104“ to - 125“ so that methylation 
in position (/) diminishes the lifivorotation by 33°, and the three methyl 
groups subsequently introduced increase the Imvorotation by 61". 
The total optical effect is therefore the additive sum of oppositely 
directed values, and this explains what has hitherto been regarded as 
an anomaly, namely, the relatively small changes in optical activity 
which result from complete substitution of the hydroxyl groups in 
sugars. 

Experimental. 

Preparatifm and Methylation of La^vulosediacetone, 

The lifivulosediacetoue used in our experiments was prepared by 
Fischer’s method (Ber., 1895, 28, 1164), and it was found that tie 
success of the preparation varied considerably with the purity o e 
Imvulose used ; when the sugar was crisp enough to be well powder 
and sifted through fine muslin, the subsequent condensation wi 
acetone gave only relatively small amounts of syrupy by-pro iic , 

50 per cent, yields of the desired product were obtained. On the o 
hand, some specimens of Isevulose, although prepared from inulm 
thoroughly dried in a vacuum before use, gave 
prod^os, .which were extremely difiScult to purify. In a , 



derivatives: constitution of l^evulosedi acetone. 1223 

of Itevulose were cODverted into the cryatallme mixture of the a- and 
^-Iffivulosediacetonea, the separation of which was effected by solution 
in dry ether and precipitation with light petroleum, or, more effectively, 
by crystallisation from the latter solvent. The melting point (117°) and 
the specific rotation ([a]^ -162*8°) of the main product agreed with 
tho values quoted by Fischer for the pure a-forin. 

The methylation of the compound presented unusual difficulties, 
owing to the ready removal of the acetone residues by hydrolysis. 
Xhe best results were obtained when not more than ten grams of 
IjEVulosediacetone were used in each experiment, special precautions 
being taken to exclude moisture during the process. The method 
is given in detail as an indication of how the alkylation* reaction 
should bo modified in the ca.se of compounds which are easily 
hydrolysed. 

Ten grams of a-laevulosediactone, dried at 100°, were dissolved at 
the boiling point in 16*5 grams of methyl iodide to which a little pure 
dry acetone had been added. The silver oxide used (13*5 grams) was 
dried at 95° until constant in weight, and was introduced as usual in 
small quantities at a. time. The mixture was gently boiled for two 
hours, a glycerol-bath being substituted for a water-bath in order to 
avoid access of moisture from the outside of the condenser. Thereafter, 
55 grams of methyl iodide and 45 grams of silver oxide were added in 
the usual manner,* and ^tbe mixture boiled for a further period of six 
hours. The quantity of alkylating mixture used wa.s largely in excess 
of the theoretical amount. The product was extracted by diluting 
largely with dry ether (free from acid) and boiling briskly for not 
more than fifteen minutes. The filtered liquid, after treatment with 
sodium sulphate, was evaporated to small bulk under the ordinary 
pressure, and concentrated to a syrup in a vacuum desiccator. Failure 
to observe any of the above directions resulted in the formation of acid 
syrups, which appeared to be mixtures of Itevulose with oxidation 
pioducts and methylated derivatives. When properly conducted, the 
syrup obtained was neutral in reaction, and crystallised readily in well- 
formed square plates mixed with a small quantity of unchanged 
Irevulosediacetone, which wa.s completely removed by treatment with 
water. The undissolved residue, after drying in a vacuum desiccator, 
was twice recrystallised from dilute methyl alcohol. Melting point, 
115^; yields 50 percent.: 

Found, C- 56-87; H-8-15; OMe = ll-58. 

requires C = 56*94 ; H = 8'03j OMe — 1T31 per cent. 

As the molecular-weight determination by the cryoscopic method 
gave a normal result, the compound is evidently monomothyl a-kevulose- 
diacetone. The substance dissolved readily in organic solvents 
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generally, but was Kparingly soluble in water. It behaved g 
glucoside towards Febling’s solation, and was readily hydrolysed when 
heated with 01 per cent, aqueous hydrogen chloride.^ The followijjg 
observations on the rotatory power of the compound were made : 


Solvent : — Acetone. Methyl alcohol. Benzene, 

c 2‘6G05 17040 1 7545 

[a]^ -135*3“ -136-4“ -149'4“ 


The effect of the different solvents on the rotatory power is simiki 
to that observed with other alkylated sugar derivatives. The east 
with which the acetone residues are removed is shown by the fact 
that the*corapound is completely converted into monomethyl methyl 
fructoside when dissolved in methyl alcohol containing 0*25 per cent 
of hydrogen chloride. Even at the temperature of the room, the 
specific rotation of the solution rapidly diminished, and after twenty- 
four hours action the liquid was practically inactive. Two days later 
the specific rotation, calculated on the quantitative conversion into 
the alkylated fructoside, was 11*1“, a result which agrees closely 
with the equilibrium value obtained for tlie pure compound. Oa 
working up the product in the usual manner, monomethyl methyl- 
fructoside was isolated in almost quantitative amount. 


Monometkyl Latvulose, 

As Isevulose and its derivatives are readily decomposed by hydrogen 
chloride, the hydrolysis of monomethyl Isevulosediacetone was carried 
out by means of very dilute acid. Thirty grams of the compound 
were dissolved in 525 c.c. of alcohol and diluted to 750 c.c. with water 
containing sufficient hydrogen chloride to make a OT per cent, acid 
solution. After heating in boiling water for two hours, the rotation, 
which diminished steadily throughout the reaction, became constant. 
The final result obtained was [a]']'/ — 2G°, a value which approximates 
to that of monomethyl laevulose in similar concentration, so that 
apparently the hydrolysis is unaccompanied by any notable decom- 
position in the sugar molecule. The acid was removed by shaking 
with silver carbonate, and the filtered liquid heated with animal 
charcoal at 50® for an hour. After removal of the solvent by heating 
under diminished pressure, the residual syrup was extracted with 
warm alcohol. On evaporating the alcohol, a colourless syrup remained, 
which readily crystallised in diamond-shaped plates. After recrystal* 
lisation from ethyl acetate containing a little methyl alcohol, the 
compound melted at 122 — 123®: 

Found, C = 43-2Sj IT = 7-26; OMe=15-5n. 

O^^HjiOg'OMe requires 0 = 43-30; H = 7-22; OMe= 15*98 percent. 
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Monomethyl lavulose is readily soluble ia water or alcohol, but 
sparingly so in ordinary organic solvents. It reduces Fehling's solu- 
tion vigorously on gentle warming, and gives the various colour tests 
Inscribed by Neuberg {Zeitsck. fhy&ioL Ckem., 1900, 31, 564). The 
fict that it gives a striking result with theTollens' reagent is remark- 
able, as this test is supposed to be applicable to pentoses only. In 
the case of monomethyl laevulose, however, the hydrpxyl content is 
the same as that of a pentose. 

After heating the alkylated ketose for ten minutes with a slight 
excess of phenylhydrazine acetate, dissolved in dilute acetic acid, and 
cooling the solution, an abundant crop of delicate, yellow needles 
separated. After recrystallisation from dilute alcohol, the product 
melted at 142 — 144°, and analysis showed it to be monomethyl- 
glucosazone : 

Found, C = 61-37; H=x6-53; OMe = 8-24. 

CisHgiOsN4*OMe requires 0 = 61-30 ; H = 6-45; OMe = 8-34 percent. 

The alkylated osazone proved to be much more soluble than 
glucosazono, and its formation serves as a delicate test for monomethyl 
jgvulose. 


Mutarotatxon qf Mommethyl Laevulo$e, 

After recrystallisation from ethyl acetate or from acetone, mono- 
methyl Icevulose behaves like a-ltevulose, and displays mutarotation in 
the downward sense. For example, a 1 per cent, solution of the sugar 
io methyl alcohol gave initially (^ = 2) a rotation of This 

quickly diminished to the constant value - 0*52°, the same end-point 
being attained almost immediately by the addition of a trace of 
alkali. In aqueous solution the similar change was extremely rapi^, 
and the rotation values differed considerably from those observed in 
alcoholic solution. As tho sugar underwent no appreciable decom- 
position at the molting point, the effect of fusion in alteiing the pro- 
portion of the a- and /3-forins was ascertained. After heating the 
pure a-form for a few minutes at a temperature slightly above tho 
melting point, the product was quickly cooled, and the initial rota- 
tion determined without delay. A.s was expected, the reverse optical 
changes wtre then observed, the rotations increasing in the Isevo- 
sense, indicating that an excess of the ^-form had been produced. 
Tho results obtained with 1 per cent, solutions are summarised below : 


Initial [o];^ reriuanent Initial [a]-^ 

St)lvont. of llio a-farni. spciifie lututiou, of the fused sugar. 

-ro-u" >- -53-r 

M .L , ■'•I'l < - ii-r 

Wethyl alcohol 74-1 > 22-1 

21-9 125 
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The different permanent values observed in aqueous and methyl, 
alcoholie solution are not due to the establishment o{ a different 
equilibrium in these solvents. ■ This was shown by the iollowincr 
experiment : A solution of the sugar in methyl alcohol which haj 
attained the permanent rotatory power ( — 22-l“) was evaporated to 
dryness at the ordinary temperature under diminished pressure, 
The residue w^en dissolved in water showed no mutarotatioiij and 
gave at once the permanent value, [a]S - 54‘0“. A parallel experi. 
ment in which the equilibrium mixture was similarly recorered 
from aqueous solution and dissolved in methyl alcohol, showed the 
converse optical change, and no mutarotation was observed. 

O^Mation of Mononiethyl Latvulose. 

Five grams of monomethyl tevulose were dissolved in water, and 
an aqueous solution of 10 grams of bromine added drop by drop, with 
constant stirring and thorough cooling. After eight hours' treatment, 
the liquid was shaken for one day, and the excess of bromine removed 
by heating under diminished pressure at 40°. The liquid was then 
largely diluted with water and distilled in a partial vacuum to halt 
bulk, this process being repeated tour times in order to remove 
hydrogen bromide and volatile acids. The undistilled residue was 
neutralised with silver carbonate, filtered, and decomposed with 
hydrogen sulphide. On evaporation of the filtrate in a partial vacuum, 
a syrup remained, which was extracted from traces of silver with 
methyl alcohol. On removal of the solvent, a clear acid syrup 
remained. The product was dried, first at 100° under the ordinary 
pressure, and finally at the same temperature under diminished 
pressure until constant in weight : 

Found, 0 = 39 40; n = 6-67; OMe=18 70.. „ 

CjH,0*-OMe requires 0 = 39-98 ; H = 6-71 ; OMS = 20'67 per cent, 

The analyses indicate that the compound is essentially a^ dihydrox)-- 
y-methoxybutyric acid. 0 2404 Gram of the sytup, dried as before at 
100 °' under 20 mtn. pressure, required 14’9 c.c. /V/lO-bariam hy r- 
oxide for neutralisation. After heating with 5 c.c. excess of the 
alkali, and titrating once more to the neutral point with hydrochlorm 
acid, it was found that 3-01 c.c. of the baryta had been used. This 
result would be explained by the presence of about G per cent, o 
tartaric anhydride in the syrup, and, calculating on this assumptmr, 
the analytical figures are materially improved. In order to con m 
the identity of the acid, it was converted into the barium sal , 
usual method being followed to remove exce.ss of barium by 
By this process any barium tartrate formed would he left behim w 
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tjje barium carbonate residues. The salt was obtained from the 
nitrate as a colourless, deliquescent glass : 

Found, Ba = 32-2 ; theory requires Ba = 31-5 per cent. 

Condensation Reactions of Monomelhyl Laevidose, 

Wbcn dissolved in acetone containing 0 2 per cent, of hydrogen 
chloride the sugar underwent ready condensation, and after a few 
hours the action on Fehling’s solution disappeared. On working up 
the product as usual, a mixture of the stereoisoajeric forms of mono- 
methyl laivulosediacetone was obtained in excellent yield, 

Monomethyl Methyfrwloside.—On dissolving the sugar in twenty- 
five times its weight of methyl alcohol containing 0-22 per cent, of 
hydrogen chloride, a very rapid change in the rotation took place, and 
after a few minutes the solution was dextrorotatory. The reaction 
was completed by four hours beating at 40“^, and during this treatment 
the rotation showed a marked rise and fall in the dextro-sense, 
indicating the formation of two stereoisomerides. After removal of 
the acid, treatment with animal charcoal, and evaporation of the 
solvent, the alkylated fructoside was obtained as a colourless syrup. 
Analysis of the compound dried at 100® in a vacuum gave ; 

0 = 46-50; H = 7-77; OMe = 30*45. 

CeHigO^(OMe )2 requires C = 46*1 2 ; H = 7*75; OMe = 30-03 percent. 

The preparation evidently consisted of a mixture of two forms, one 
Df which is strongly dextrorotatory and the other feebly dextro- or 
possibly Imvo-rotatory. The value found for the specific rotation in 
methyl-alcoholic solution was +11*3®. The compound was very 
readily hydrolysed, giving monomethyl la^vulose, and when dissolved 
in a large excess of acetone containing a small proportion of hydrogen 
chloride, it was completely converted into inonomethyl lajvulose- 
liacetone. The change in question therefore consisted in simultaneous 
hydrolysis and condensation, and emphasise.s the ready removal -of 
groups from, the fructosidic position. 

Conversion into Teiramethyl Laevidose . — The alkylation of mono- 
methyl raothylfructosido by means of the silver oxide reaction 
proceeded normally in acetone solution, and, judging from the fact 
i.hat the resulting oil was neutral in reaction and devoid of any action 
Fehling’s solution, the process was not accompanied by any 
hydrolysis or oxidation. After a second alkylation in methyl iodide 
^elution, the product was recovered as usual, and distilled under 
diminished pressure. Analyses showed the syrup to be tetramethyl 
Diethylfiuctoside, and as the specific rotation in methyl alcohol was 
, both the a- and ^S-forms were present. 

6 hydrolysis was carried out as described in the previous paper 

VOL. XCV. 4. r. 
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{loc. oil-), but rApre dilute acid (0*5 pei\cent.) was used. In this way 
decompositipu of tbe alkylated^ Ve&»e was probably avoided, as the 
syrupy product crystallised spontaneously without vacuum distillatioa. 
This method' of obtaining tetrametbyl lasvulose through the inter 
mediate frwmation of monomethyl methylfructoside possesse.s certain 
advantages over the alternative method of starting swith inethyl. 
fructoside. The latter compound cannot be obtained perfectly tree 
•from Itevulose, and thus the alkylated products obtained from it 
are liable to contain oxidation acids, which are extremely troublesome 
to remove. 

The general expenses of the above investigation were defrayed by a 
research grant from the Carnegie Trust, for which the authors desire 
to express their thanks. 

Chemical KESEAncu Ladoratosy, 

UXITED COLLEOE OF Sx. SALVATOR AND St. LEONARD, 

University of St. Andrews. 


CXlXVll.—KHimation of Iron by Permanganate in tk 
Presence oj Hydrogen Chloride. 

By John Aluert Newton Friend, Ph.D. 

Owing to the ease with which ferrous iron undergoes quantitative 
oxidation iu contact with potassium permanganate, it is unfortuoate 
that, the reaction should yield inaccurate results in the presence ol 
hydrogen chloride. 

T. W. Harrison and F. M. Perkin (Analyst, 1908, 33, 4,1) have 
shown that, even when the concentration of the hydrogen chloride 
is as low as Nftb, the titrations are not accurate to within 2 per cent. 
W. Colet Birch (Chem. News, 1909, 99, 61) has recently studied the 
modiEcation detailed by Loewenthal and Lenssen (ZeUsch.aml Ghm., 
1861, 1 , 329) and Fresenius (ibid., p. 381), hut finds tpat it only gi'cs 
approximate results. . , 

It appeared to the present author, however, that the results ob 
by different investigators did not agree sufficiently well 
themselves, indicating that some constant source of error ha 
overlooked, and it was with the object of discovering this t s 
present research was undertaken. . 

Experiments were performed with IF/lO-solutions of boti 
pure and commercial potassium perm.angariate, hut the re.su » 
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always tKo same. the commercial salt is generaliy used iu 

practice, Hie results recorded in this paper are such as 
,verc obtained by using the latter solution, except where the contrary 
a stated. The, ferrous iron solution wa.s obtained by dissolving 
errous sulphate in water with the addition of just sufficient sulphuric 
icid to prevent the precipitation of basic salt. T. Waryneki {Ann. 
%im. anal., 1909, 14, 45) has shown that such solutions are very 
itable in contact with air. It was therefore unnecessary to use ferrous ' 
iiniooniuin sulphate, as did Harrison and Perkin, and this is a decided 
idvantage, since the presence of ammonium sulphate renders the 
itratioEs less accurate, as Birch has recently shown. 

1. Velocity of Titration. 

It was important to discover if the rate at which the permanganate 
s added to the ferrous sohitiou affects the value of the titration. In 
iachof the following three series tho volumes titrated and the amounts 
if feiTous' sulphate and hydrogen chloride were constant throughout, 
jut the rapidity with which the titrations were effected was varied, 
i drop of manganese sulphate solution was added in each case before 
ihe titration was commenced. 


Seriu I. 

50 0 . 0 . 2m*HCl. 
5 c.c. FeSO,j. 


Time of 
titration. 

KMnO^. 

secs, 

c.c. 

15 

25-35 

25 

24-o0 

45 

24-00 

110 

23-85 

ISO 

23-84 

’lieoretical value 23-52 


Series II. 


60 C.C. 

mHCl. 

5 C.C. 

FeSO.. 

Time of 

titration, 

KMnOx 

sec.s. 

c.c. 

10 

24 -90 

17 

21-72 

3S 

24-16 

70 

23-80 

220 

23-67 

Theoretical value 23-52 


Series III. 

50 C.C. m/2HCl. 

5 c.c. FeSO,. 
Time of 

tilration> KM.nO^. 

secs. c. c. 

10 24’33 

25 23-86 

50 23-80 

160 23-75 

Theoretical value 23-52 


w signifies the molecular weight in grams per litre of solution. 


Ihe permangaiiate was run out of tho burette at a uniform rate 
hroughout each individual titration, and the flask was gently shaken 
the time. The times of titration given above are therefore a 
lireet measure of the shaking to which the ferrous sulphate solution 
^as subjected. • 

Heference to the curve in which these results are given shows 
hat ; 

(1) Ihe error decreases as the time of titration increases, until the 
atter reaches about 100 seconds, after which the effect is negligible.* 
the above was written, Mr. G. Cecil Jones, KI.C., haa hinilly drawn my 
Skrabal was, in 1903, aware of the fact that greater 
obtained by adding the pennangauate slowly {Zcifsch. anal. 
\m, 42 , 378 ). . 


4 L 2 
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(2) Th© error increases with the concentration of the hydrogen 
chloride, hut the difference is less marlceid wboA^e time of titration 
exceeds 100 seconds. 

It is clearj therefore, that if comparable results are to be obtained 
with different mixtures, the times of titration should not be less than 
about 100 seconds. The titrations recorded in the sequel have 
therefore been carried out with this velocity unless otherwise stated. 

It was now necessary to determine if variation in the rate of 



addition of the first and last few c.c. of permanganate would 
appreciably affect the value of the titration. The results obtained 
are given in series IV. 

iSerks IV. 

A. 25 c.c. 2jnHCl. 6 c.c. FeSO^, 


(1) The whole tiLratkm completed in 15 seconds 

^2) 22 c.c. KMn 04 added in 7 seconds and the titration com 
pleted slowly 

(3) Ditto, after ah interval of 60 seconds 

(4) Ditto, „ „ 300 „ 

<5) The whole titration effected slowly (100 ^ouds) 

(6) Theoresicai value 


Coniinercial 
KMnOi, Eitci, 

c.c. 

24-40 hi' 

23-r)0 h27 

23-48 ‘^■-5 

23-48 
23-40 
23-23 
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B. 50 c.c. mHCl. 25 c.c. FeSOj. 

PurijKMnO,, Error, 


' C.C. c.c. 

The whole titratioa completed in 15 seconds 24'40 1-60 

lo] 21 c.c. KMDO 4 added in 7 seconds and the titration com* 

pieted slowly 23*10 0*30 

r, 5 ) ritto, after an interval of 60 seconds 23 '02 0-22 

:4 Ditto, „ .. 300 seconds 23-05 0-25 

[61 The whole titration effected slowly (100 seconds) 22-92 0*12 

(6) Theoretical value 22*80 — 


heroin the above it is clear that it is the rate at which the last few 
drops of permanganate are added to the ferrous solution which affects 
the value of the titration most. This is readily explained on the 
assumption that the redaction of the permanganate takes place in two 
stages. First, a partial reduction, resulting in the oxidation of some 
of the iron and the formation of an unstable perchloride of man- 
ganese. Tlie latter substance now oxidises the ferrous iron according to 
the equation : 

MnCI(j:-},2) + s:F6Cl2 “ arFeCI^-l-MtiOlg 
until equilibrium is established. If this latter reaction proceeds 
comparatively slowly, it is clear that when the last few drops of per- 
manganate are added rapidly, excess must bo taken before all the 
ferrous iron becomes oxidised and the usual pink colour indicative of 
the end-point can appear. On the other hand, prolongation of the 
time of titration beyond that required for equilibrium to be attained 
cannot affect the final result, as is well shown by titrations 2, 3, and 
4 ia series IV (A and B), and by the curve embodying the results 
of series I, II, and III. We may therefore hope to obtain accurate 
titrations in the presence of any substance which can cause equi- 
librium to be attained when the mass of the maDgauese perchloride 
is negligibly small, always provided that the rato of titration is 
sufficiently slow. As will be seen later, such a substance is manganous 
sulphate. 

2. The Effect of Bilulion. 

As is evident from the results given in series V and VI, dilution 
slightly increases the error of titration. The end-point, however, becomes 
clearer, which is a decided advantage when working by gaslight. 


V. 

2o c.c. mHCl. 5 c.c. FeSO^. 

10 c.c. 

Serits VI. 

2mHCl. 5 c.i 

c. FeSO^ 

Total volume 
titrated, 

"Water, 

KMnOi, 

Totnl volume 

titrated, Water, 

KMnO^, 

c.c. 

c.c. 

c c. 

c.c. 

c.c. 

c.c. 

30 

0 

23-73 

15 

0 

23-70 

?0 

50 

23-75 

65 

50 

23-73 

130 

100 

23 90 

115 

100 

23-78 

180 

150 

23-98 

165 

150 

23-82 

Theoretical value 

23-62 


Theoretical value 

23-48 
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These results are in agreement with those obtained by Birch (Iq^ 
cit.) under different conditions. 

3. Action of Sulphuric Acid, 

The results given in series VII show that the presence of small 
quantities of sulphuric acid tends to decrease the error of titration. 
This is in harmony with the results obtained by Skrabal, Kessler, and 
others. When present io large excess, however, the action of the acid 
appears to be less favourable. 

Sc’i'tes VII. 


A. With Commerdcd KMn 04 . 


Total volume 




Correct 


titrated, 

Cone. 

Cone. 

Titfc hi c.c. 

titre, 

Error, 

C.C. 

of HCl. 

of H 2 SO 4 . 

KMnO^. 

’ c.c. 

c.u. 

<5 

>n/3 

_ 

23-80 

23-48 

0-32 

B5 

mjZ 

Zm 

23-76 

23-48 

0-27 

lU 

m/s 

— 

23-80 

23'48 

0-32 

116 

m/S 

im 

23-90 

23-48 

0-42 

80 

mf'i 

— 

23-25 

23-00 

0-25 

SO 

w/3 

2'5}/i 

23-25 

23-00 

0-25 

130 

mff> 

— 

23-33 

28-00 

0-33 

130 

mjh 

3 m 

23-52 

23-00 

0-52 



B. With 

Pure KMUO 4 . 



125 

7«/2'5 



23 16 

22-45 

0-71 

125 

ml'2. 5 

rom 

23-12 

22-45 

0-87 

225 

wi/4 "5 

— 

23-23 

22-45 

0-78 

225 

mfAly 

1 ’Sm 

23-16 

22-45 

0-71 

32.5 

7«/0'5 



23-30 

22 45 

0'85 

325 

in/S'h 

2'5m 

23-38 

22 -4.5 

0-93 


4. Effect of Age of Permanganate Solution. 

The permanganate solution was prepared by dissolving the requisite 
amount of ordinary potassium permanganate in cold water, as is usual 
in works. The solution wa.s kept in a glass-stoppered bottle exposed 
to the diffu.sed light of the laboratory. If it had been pure it would 
have remained unaltered for many months, as has been shown dy 
Gardner and jSorth {J. Soc. Chem. Ind., 1904, 23, 599), and more 
recently by Collitt {Pharm. J., 1908, 27. 724). The present autlior 
observed some years ago, however, that permanganate which ha m 
been specially purified gave uncertain I’esults in certain casea a er 
keeping for two or three days (Trans., 1903, 87, 1369). It was 
portant, therefore, to discover if the reaction under considerati 
affected by the age of the permangan^e solution, as it is .nconve 
to make up a fresh one every time a titration is to be made. 
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In series VIII and IX are given the results of titrating 6 c.c. of 
ferrous sulphate solution with fresh and old permanganate solu- 
tions respectively^in the presence of varying quantities of hydrogen- 
chloride. 



Series YlII. 



Series IX. 



KMnO^ 



KMnOj 


HCl, 

(fresh), 

Error ' 

UCl, 

(7 days old), 

Error, 

c.c. 

c.c. 

c.c. 

c.c. 

c.c. 

c.c. 

0 

23-48 

0-00 

0 

23 -23 

0*00 

10 (2«i} 

23*70 

0-22 

10 (2jn) 

23-48 

0*25 

25 (2?!i) 

23 90 

0-42 

25 (2j;0 

23*54 

0*31 

50 (w) 

23-90 

0 42 

50 (?/t) 

23*50 

0*27 

50 (2m) 

23 '93 

0-45 

fiO (2m) 

23-70 

0*47 


From the above results it is clear that if the permanganate is kept 
free from organic matter there is little to choose between a fro.sh 
solution and one several days old. 


5. Action of Man^a7ious SulpIuUe. 

Attention has been repeatedly called to the fact that addition of 
manganous sulphate to the ferrous .salt to be titrated in the presence 
of hydrogen chloride decreases the error con.siderably (see Kessler, 
Kdisch. anal. Cliem., 1863, 1, 329; Zimmerman, 1881, 14, 779; 
Hauffe, Ch&m. Zeit.f 1897, 21, 894 ; Willenz, Omn. Zenir., 1899, i, 638 ; 
Baxter and Frevert, ..imer. C/wm. J., 1909, 34, 100; Harrison and 
Perkin, loc. cit.^ Birch, loc. cit.). Opinion, however, seems to be 
divided as to the amount of the s.ilt which should bo taken. Tread- 
well (Anal. Ghem., 1st Ed., ii, 483) suggests that the amount should 
not exceed that of the iron s.alt in solution. On the other hand, A, 
Miiller (Stahl u. EUen, 1906, 26, 1477) employs larger quantities. 
Harrison and Perkin state that variation in the amount of manganous 
sulphate does not affect the titration materially when not less than 
one gram is taken. Their own results, however, do not seem to justify 
this statement (loc. cit., p. 44), and by a curious oversight, neither the 
concentration of the iron solution nor that of the permanganate 
is given. 

The great difficulty experienced in titrating solutions containing 
con.siderable quantities of manganous sulphate is that of determining 
the end-point, for in concentrated solution, in the presence of hydrogen 
chloride, the usual pink tint caused by the permanganate is apt to be 
fugitive, producing a brown coloration. This may be avoided by 
diluting largely, but, as is shown above, dilution tends to increase the 
error. 

Ill a private commimication Drf Perkin has kindly informed nio that he used 
A7l0-pcruianganate solution. 
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In series X are given the results of experiments performed in 
order to determine the effect of increasing the concentration of the 
manganous sulphate. The salt used" ,:was ■ analysed, found to be 
free frpm iron, and to be Correctly represented by the forcQu)^ 
MnSO^^HgO. 

Series X. 


Total volume titrated, 65 c.c. Cone, of HCl, m/3. 


Weight of 
MnS04,4H20. 

KMnO^. 

Error, 

grams. 

c.c. 

c.c. 

0-0 

23-75 

0-27 

0-1 

23-60 

0-12 

0-25 

23-60 

0 1-2 

0-5 

23 -.52 

0-04 

1-0 

23-50 

0-02 

2-0 

23-48 

0-00 

3-0 

23-48 

0-00 

5-0 

-- 

— 


Theoretical valttc = 23- 


Remarks. 
End point rlear 


Fugitive end point 
End point momentary 
No clear end point 


These results show that when not less than one gram of manganese 
sulphate is present the titrations under the special conditions of the 
above experiments are accurate. 


6. Cor rect Titrations. 

It is clear from the above that we may expect to obtain accurate 
estimations of ferrous iron by titration with potassium permanganate 
in the presence of hydrogen chloride provided that ; 

1. The titration is effected slowly and with constant shaking. 

2. A sufficient quantity of manganous sulphate is present. 

3. The volume of the ferrous solution is sufficiently large to ensure 
a good end-point, but not so great as to reduce the accuracy of the 
titration. 

That our expectations may be realised is shown by the results 
detailed in series XI. 

Series XL 

Total volume titrated, 200 c.c. 


Wciglit of 
MnSO^,4H.^O. 

(.'one. of 

IvMnO^ 
req_uireJ, 
e. c. 

Theoretical 

value, 

Eii-<vr, 

_ grams. 

HCl. 

c.c. 

c.c. 

3-0 

->al\ 

27-50 

27-47 

0 03 

2-0 


25-38 

25-34 

0'04 

20 

'nlfi 

25-36 

25 -32 

0'04 

.3-0 

Vl/5 

27-50 

27-47 

0-03 

2-0 

iilfo 

25-38 

25-34 

O'Oi 

S-0 - 


27 '43 

27-47 

001 

2-0 

mf8 

25-40 

25-34 

006 
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In order to ensure thorough mixing of the permanganate with the 
ferrou.5 solution, the orifice of the burette was made smaller, so that 
thirty seconds were required to deKver 30 c.c. of liquid when the tap 
was full -1^^® permanganate was added at such a rate that the 
individual drops could be distinguished as they fell, and the ferrous 
solution was well shaken all the time. As the end point was 
approached, the permanganate was added very slowly, the colour of each 
drop disappearing before the next drop was added. There was no odour 
of chlorine perceptible at the eud of the titrations. 

It will he evident that, when the above precautions are rigidly 
observed, fairly accurate estimations of ferrous iron may be made in 
the presence of any concentration of hydrogen chloride not exceeding 
hy titration with A/10 potassium permanganate, provided the 
volume titrated does not exceed 200 c.c. and the weight of man- 
ganotts sulphate is not less than 2 grams. Tho results were found to 
he slightly less accurate if the concentration of the hydrogen chloride 
exceeded m/i and the weight of manganous sulphate was appreciably 
less than 2 grams. The results given above agree well within the 
usual range of experimental error. The end-points were just as well 
defined as when the pure permanganate solution was employed. 

The research is being continued with the object of determining the 
most suitable concentrations of permanganate and manganous sulphate 
tor the estimation of varying quantities of ferrous salts under different 
condit-ions of acidity. 

Tge Technical College, 

Daulingto.n*. 


CXXXMII.— 27ic Actmi oj S^dphur Monochloride on 
Sedts of Organic Acids: a Convenient Method of 
Preparing Anhydrides. 


By William Smitu Penham. 

569) investigated the action of sulphur 
™'de, SCIj (“chlorsohwefel,” SCI, in the old notation), on 
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anhydrous salts of organic acids« and found that the reaction always 
takes place so that a metallic chloride and sulphate are formed and 
sulphur separates. He proposed a method for the preparation of 
benzoic anhydride based on the reaction between dry sodium benzoate 
and sulphur dicbloride, benzoyl chloride being first formed accordin<r 
to the equation : 

4CQH,'C02Na + SSCl^- + + 2 NaCl 4 - dCgHs'COCl, 

this reacting at 150 ® with excess of sodium benzoate to give benzoic 
anhydride. Heintz used no solvent for the sulphur dichloride. 

The author has found that the sodium, or better, the silver, salts of 
many : monobasic organic ticids react smoothly with sulphur mono- 
chloride in presence of such solvents as light petroleum, ether, or 
benzene to give the chloride of the metal and unstable derivatives of 
the acids, in which, apparently, sulphur replaces the hydrogen of the 
hydroxyl group. These compounds decompose even when kept in 
sealed tubes, and the products of decomposition are found to be the 
anhydride of the acid, sulphur dioxide, and free sulphur. The follow- 
ing equations may perhaps be taken as representing respectively the 
formation and decomposition of the benzoic acpd derivative : 

2C«H,*C02Na + CI2S2 - (CJI, *0028)3 + 2 NaOJ. 
2(0,iH^*C02S), = * 00)20 + SO 2 + 3S. 

Similar unstable derivatives have been obtained from o-toluic, 
m-toluic, p-toluic, acetic, phenylacetic, and propionic acids. Those 
from m- and p-toluic acids are apparently the most stable. The ready 
formation and simple decomposition of these coinpounds (both reactions 
appear to be quantitative) afford a convenient and rapid method of 
preparing the anhydrides of the acids. 

It was thought to he pos.sibic that more stable compounds of the 
same kind might be obtairjed from derivatives of the above acids. So 
far, the silver salts of salicylic, ethylsalicylic, and o-nitrobenZoic acids 
only have been examined, and it ha.s been found that, although reactions 
take place between these salts and sulphur chloride, they are apparently 
more complex. 

Among dibasic acids, oxalic, malonic, succinic, and the three phthalic 
acids have been studied. Of these, only the salts of succinic and 
phthalic acids appear to react at all readily, but no intermediate 
compounds have been obtained, the anhydrides alone being formed. 

Metallic derivatives of iniides, for example, potassium plithalimide, 
react with sulplmr chloride. A stable compound, 0^11^(00)31^8) 
been obtained in this way, and the same compound can be prepared by 
the action of sulphur chloride on phthalimide in presence of pyridine. 
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The investigation of ths action of sulphur monochloride on metallic 
salts and on compounds containing imino-groups is being continued. 


Expehimentai,. 


Aelim of Sulphur MonocUorid^ on Sodium Benzoate.— This reaction 
has been carried ‘out repeatedly in slightly varying ways, using different 
solvents ; the following may be taken as typical. 2-9 Grams of dry, 
powdered sodium benzoate were mixed with about 20 c.c. of li^ht 
petroleum, and the calculated quantity (1-4 grams) of sulphur chloride 
dissolved in a few c.c. of the same solvent was added all at once. The 
mixture was then boiled on the water-bath for a hour and a-half under 
a reflux condenser provided with a calcium chloride tube ; a slight 
odour of sulphur dioxide was noticed during this operation. About 
one gram of freshly reduced copper powder * was then added, and the 
boiling was continued for half-an-hour longer. The copper became 
black, and the solution green, but, on filtering, a clear, colourless 
liquid was obtained, from which crystals separated on cooling. In 
this way a good yield is obtained of the sub.stance, {Ph'COjS).^, in well- 
defined, colourless cryltals, which, however, soon turn yellow and 
evolve sulphur dioxide, leaving sulphur and benzoic anhydride. This 
decoiriposition takes place even in an atmosphere of carbon dioxide, 
and in warm weather may occur instantaneously with the formation 
of a liquid mass consisting of a mixture of sulphur and benzoic 
anhydride. The compound is easily soluble in alcohol, ether, benzene, 
carbon disulphide, or glacial acetic acid, more sparingly so in light 
petroleum. The solution in benzene may be kept for a day or two 
without evidence of decomposition, whilst that in glacial acetic acid 
soon decomposes. The substance, when dissolved in petroleum, reacts 
with ammonia, but no definite product other than ammonium benzoate 
could be obtained. It reacts also with aniline. 

The sulphur was estimated in some of the freshly prepared and 
recrystallised substance, which had been quickly dried by warming it 
gently in a current of carbon dioxide : 


0-5098 gave 0'7928 BaSOj. S = 21-33. 

0-39 in 13-09 benzene gave A«= -0-53. fliI,W. = 231. 

requires S = 20-93 per cent. M, W. = 306. 


lemovT til,. '7 7 It was addoil in oiio experiment to .see if it -n ould 

of it wr . I' ''’-‘''I* Iwiizoyl iioi-oxiile, but t.hi.s did uot liappeii. The use 

siilDhi , f »'"™ it apiwared to destroy final traees of 

oil! e, and to be better for this purj-ise than excess of sodium benzoate. 
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This compound, (06115*0028)2. may be prepared more readily by 
shakiDg together dry silver benzoate and a solution of sulpbvip 
chloride in ether in the manner described below for other silver 
salts. 

Action of S'ulphur Monockloride on Silv&r Acetate. — Since sulphur 
chloride does not react readily with sodium acetate, the silver salt \vas 
employed, and after a number of preliminary experiments, the followino 
simple method was found to give satisfactory results. 

To 2-5 grams of dry silver acetate, about 20 c.c. of dry ether were 
added, and then 0’4 c.c. (rather less than the calculated quantity) of 
sulphur chloride, dissolved in a few c.c. of dry ether. The containing 
vessel was closed and shaken for a minute, when the mixture became 
warm and the yellow colour of the sulphur chloride di.«appeared. 

After filtering, the ether was distilled off, the last traces being 
removed by means of a current of dry hydrogen. The compound 
(CHg'COaS)^. was thus obtained as a clear, faintly yellow, viscous 
liquid with a faintly pungent odour. Some of it, after being kept for 
three days in a closed flask in the ice-chest, was found to be completely 
decomposed into sulphur dioxide, sulphur, and acetic anhydride : 

0'6248 gave 1 '5984 BaSO^. 8 = 35*14. 

0'617 in 19*94 benzene gave A^= —0*895. M.\V. = 173. 

C4'H604S2 requires 8 = 35*16 per coot. M.W, = 182. 

Action of Sulphur Momckloride on Silver Propionate. — This experi- 
ment was carried out exactly as was the one with silver acetate, and a 
compound, (OjHs’COjS)^, was obtained, of which the properties were 
exactly similar to those of the compound derived from acetic acid, and 
decomposed similarly : 

0*6910 gave r5436 BaSO^. 8 = 30*68. 

0*998 in 16 19 benzene gave — 1‘59. M.W. = 194. 

CglljgO^Sj requires 8 = 30*48 per cent. M.W. = 210. 

Preparation of Propionic Anhydride from Silver Propionate. — To 
18*1 grams of dry silver propionate in about 50 c.c. of dry ether, 
4 c.c. of sulphur chloride in 20 c.c. of dry ether were added \ this 
addition must be made gradually, as otherwise the reaction may become 
too vigorous. The mixture was then shaken for a minute, and after 
filtering off the silver chloride and removing the ether by distillation, 
the syrup obtained was heated on the water-bath for an hour or two 
until decomposition wag complete. The clear liquid was then decanted 
and distilled, the distillation being stopped as soon as the distillate 
appeared yellow ; .5*5 grams of the crude anhydride distilled between 
160'^ aud 170'^, the greater portion above 165°. The boiling point 0 
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propionic anhydride is 168°, and the calculated yield from 181 grams 
of silver propionate is 6 '5 grams. 

Preparation of Propionic Anhydride from Sodium Propionate. — 9'6 
Grams of dry sodium propionate were boiled for an hour under reflux 
with 4 c.e. of sulphur chloride in presence of 40 c.c. of light petroleum, 
a little copper powder being added towards the end. The solution was 
then filtered from sodium chloride and treated as just described in the 
preparation from the silver salt; 4 '5 grams of the crude anhydride 
distilled over at a little below 170°. The theoretical yield is 6-5 grams. 

Action of Sulphur Monochloride on Silmr Phenylacetate.—'Phis 
reaction was carried out exactly in the way described in the case of 
silver acetate, a slight excess of the silver salt being used. The 
compound, (C^llj Clf^ CO^Sjo, was obtained as a pale yellow, very 
viscous liquid with a faint odour, which partly crystallised when 
coaled in ice. It heated in the steam-oven, it decomposes in a few 
minutes, and when kept in a sealed tube, decomposition is apparent in 
two days. The only products of decomposition observed were, sulphur 
dioxide, sulphur, and phenylacetic anhydride. The last-named 
substance can readily be purified by recrystallisation from benzene 
with addition of light petroleum. It was identified by a determina- 
tion of its melting point and by conversion into phenylacetic acid : 

0 2826 gave 0'3930 BaSO^. 8 = 19-10. 

0-795 in 16-95 benzene gave -0-78. M.W. = 301. 

requires S = 19-16 per cent. M.W. = 334. 

Action f Sulphur Monochloride on Silver o- Taluate.— This reaction 
was carried out much as described in tbo case of silver acetate, but as 
the product is a crystalline solid, it was precipitated by distilling off 
most of the ether, then adding light petroleum, and cooling in ice. 
The compound, (CgHjMe-COjSjj, is a white, crystalline, odourless solid, 
which decomposes in two or three hours. It resembles the benzoic acid 
derivative in being more stable in solution in benzene than in the solid 
state. The decomposition products were sulphur, sulphur dioxide, and 
otoluic anhydride, which was identified by a determination of its 
melting point and by conversion into o-toluic acid : 

0-3538 gave 0-5120 BaSO^. 8 = 19-83. 

0-567 in 18-17 benzene gave A<= - 0-53. M.W. =294. 

requires 8=1916 per cent. M.W. = 334. 

Mon of Sulphur Monochloride on Silver m-Toluate.—Tbe experi- 
ment was carried out ex.actly as in the case of silver acetate. The 
compaimd, (CjH^Me-COjSjj, was a very viscous, sliglitly yellow, but 
t y tiansparent syrup, with almost no odour. It is apparently 
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more stable than anj’ of the foregoing compound?. When kept in a 
sealed tube it slowly crystallised, and the crystalline mass appeared to 
be largely undecomposed a week after preparation. When examined 
ten days after preparation, the appearance of the tube indicated that 
the substance had decomposed suddenly : 

0'3192 gave 0*4414 BaSO^. S= 18*99. 

0*488 in 23*35 benzene gave -0*38. M.W. = 275. 

CjgHj^O^Sg requires S= 19*16 per cent. M.W. = 334. 

The decomposition products were sulphur, sulphur dioxide and 
«i-toIuic anhydride. The latter was dissolved in sodium hydroxide 
solution, and on acidifying tho solution, m-tohuc acid was precipitated. 
■m-Toluic anhydride does not seem to have previously been prepared; 

0-1816 gave 0*5008 CO^ and 0 0952 0 = 75*21 ; H = 5 82. 

requires C = 75'59 ; H = 5-51 percent. 

m'Toluic anhydride melts at 71*^ and boils about 230°/17 mm. It is 
very soluble in ether, benzene, chlorofcurm, or other solvents, but may' 
readily be crystallised from light petroleum. It is not readily attacked 
by water or 'hy sodium hydroxide solution. It is easily prepared by 
the following method. Two c.c. of sulphur chloride in 20 c.c. of dry 
ether were added to 12-5 grams of dry silver w-toluate (instead of 
12*16 grams) in 50 c.c. of ether. After shaking, filtering, and 
removing the ether by distillation, the sulphur compound was heated 
on the water-bath until sudden decomposition set in, and whea 
decomposition was complete, tho anhydride was extracted with ether. 
A nearly theoretical yield was obtained of the crude anhydride, which 
may be purified l^y recrystallisation from light petroleum, making use 
of animal charcoal. 

The formation and decomposition of tlie compound (CgH^Me*C02S)2 
were followed quantitatively, with the following results: 12*15 grams 
of silver 7rt-toluate gave 7*7 grams of the compound (O^H^Me’CO.S),^ 
instead of the calculated yield, 8*3 grams ; 7*7 grams of the compound 
(CflH^Me*C02S)2 gave 0-88 gram of sulphur dioxide,* 5-9 grams of 
crude anhydride (containing a little sulphur), and 0*87 gram of sulphur. 
According to the equation 2 (CgH^Me*GOjjS )2 = 2(CgH4Me*C0)20 + 
SO 2 + 3S, 7'7 grains of the substance should yield 0*74 gram of sulphur 
dioxide, 5'7 grams of anhydride, and 1*1 grams of sulphur. 

Action of Sulphur Monochloride on Silver p-Toluate > — The reaction 
was carried out as before. The compound, (CQlI^*Me*COgS) 2 » begins 
to crystallise while the ether is being distilled off. It is a white, 
crystalline solid ; 

0*2604 gave 0*3766 BaSO^. S = 19*87. 

0*436 in 13'99 benzene gave At= --0*50. M.W. = 312. 

AS 2 requires 8-19*16 per cent. M.W. = 334. 

* Ueteriiiined hy the los-s of weight after evolution of the sulphur dioxide. 
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A fainple of this substance kept in a sealed tube was still almost 
while a week after preparation, thereafter the yellow colour slowly 
became more marked. On opening the tube, sulphur, sulphur dioxide, 
and p-toluic anhydride were found to be present. The anhydride was 
identified by a determination of its melting point and by conversion 
into p-toluic acid. 

Ohrmtstry Department, 

The GtAHOow AHD West of Scotland Technical College. 
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The Relative B^e of Addition in the Alkylene Orhup 
Abthur Michaei. and Roger P. Bkunel {Amer. Ohem J 1909 41 " 
llS-USj.-^Rxeeptiona to Markownikoffs rule governin.^’ the addi’’ 
tion of halogen acids to unsaturated hydrocarbons have bee°n indicated ' 
bySaytzeff (iWen, 1875, 179, 296) and Linnemann (JWkn 1872 ■ 
163,96). In a senes of papers (Abstr., 1888, 1054- 1900 I ’AUI ’• 
1904 , 11 , 164; 1906, i, 550, 551), Michael has developed the view that 
a general law of addition connecting the course of the prooess Vith 
the structure of the substances can be based on the “ positive-nera - 
tive” hypothesis This po^tive-negative law of addition is snpported 
by the work of Berthelot (Compt. rend., 1862, 54, 1350) and Butleroff 
1^5, 1^ 246; fe., 1873, 6, 561) on ethylene, pfopylene 
and Mobutylene, whilst the observations of Butleroff {AnwUn 1877 
189. 51 1 Abstr., 1880, 230) and Rondakoff (Abstr 1897 i 177) 
tend to confirm the existence of a maximum additive power In the 
series, deduced theoreticallj. ^ 

In order to determine where this maximum occurs, the behaviour 
of the butylenes, ^-methyl-A^-butylene, /3y-dimethyl-Ae-butylene and 
diisobutyleue, towards sulphuric acid of different strengths, the halovin ' 
acids, and phosphoric acid has been studied. " 

At 38-29° a mixture of 1-5 parts of sulphuric acid with 1 part of 
water absorbs isobutylene about twelve times as fast as it-butvlehe 
which .8 absorbed by (5 : 1) sulphuric acid at about the same rate as 
the isobutylene is absorbed by the sveaker acid. At the same tem- 
perature f butylene is absorbed almost twice as fast as n-butvlene bv 
salphurio acid of the strength 3-5:1. ^ 

When isobutyl alcohol is dehydrated by passing its vapour through 
containing pieces of a graphite crucible 
heated at 600 , analysis of the gae produced, by absorption with, 
sulphuric acid shows that it contains 55% of isobutylene and 2-5— 3-0 'k; 

0 a gas unabsorbed by bromine, whilst if the graphite is replaced by - 
iuorof‘’Sogt."''‘"‘' isobutylene and 

dissolved by sulphuric, phosphoric, and hydrochloric 
L 1^1 ? “ /J-iuetbyl-AS-butylene, whilst the 

alter IS absorbed twelve times as rapidly as /8y-dimethyl-A?-butylene 

reaaR “ ‘’^l™ Although /?y-dimethyl-A-butylene dissolves ,. 

dissolraS of ffae strength 4 ; 1 , diwobutylene is nw ' 

Thnc -f polymerised by twelve days’ contact with this acid, 
the '! ^ound that of all the alkyleues examined, isobutylene has 
this hi 7 ri ** t **'*'^® power, the expected decrease occurring between 
ty ^-methyl-A^-butylene. Moreover, as predicted 

the difference in additive power between a-methyl-Af- 


™“o'* gcoater than' that 

sobutylone and the former hydrocarbon. E. H. 


I'Oh. xcvi. 
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Comparative Stability of Bromoforpi, Chloroform, and 
Iodoform. William Oechsnek dk Coninck {Rev. gkn. 'Chim. pun ei 
appl., 1909, 12, 81). — Bromoform or chloroform when distilled from 
lead nitrate alone, or from an aqueous alcoholic solution of this salt 
shows no signs of decomposition. When iodoform is thus treated, the 
following reaction occurs: 2Pb(N03)2 + 2CHl3 + 0 — 2Pbr2 + I^4. 
200^ + HjO + 2H2O. This change takes place with the dry materials, 
but in alcoholic solution at 94° no decomposition is observed, 

G. T. M. 


Preparation of Acetylene Di- and Tetra-chlorides from 

Acetylene and Chlorine. J. H. Lidholm (D.R.-P. 204516) 

The interaction of chlorine and acetylene may be controlled by 
employing a definite source of light, such as a quartz-mercury 
lamp actuated by a current of 5 amperes and 60 — 75 volts. A mixture 
of two volumes of chlorine and one of acetylene when thus ilhiuii- 
nated reacts quite quietly, yielding chiefly acetylene tetrachloride with 
about 10% of the diohloride. G. T. M. 


Preparation of Trimethylene Chlorobromide and Dibromide, 
PiEERB Bboylakts {£uU. Acad. roy. Belg., 1908, 1085 — 1094).— The 

cyclopropanecarboxylonitrile required.for the preparation of the com- 
pounds described elsewhere (this vol., i, 226) was obtained by 
treating y-chlorobutyronitrile with dry potassium hydroxide, and this 
compound was prepared by Henry's method, the action of potassium 
cyanide on trimethylene chlorobromide. The author found the methods 
described by Beboul (Abstr., 1879, 127) and by Lermantoff (Abstr., 
1877, 59) for the preparation of trimethylene chlorobromide (a-chloro-y 
bromopropane) unsatisfactory ; the following modification of the pro- 
cess, however, gave a satisfactory yield of the product, and did not 
involve the use of scaled tubes. Allyl chloride is saturated with 
moist hydrogen bromide at 20—22° iu sunlight, and the operation 
repeated until the gas cea.ses to be absorbed. Trimethylene dibromide 
(ay-dibromopropane) is similarly prepared from allyl bromide and 
hydrogen bromide at 30 — 35°. ^1- B. tV. 


Preparation of Nitromethane. Andes Wahl {Bull. Soc. ehim., 
1909, [iv], 5, 180 — 182. Compare Preibiscb, this Journ., 1874,462; 
Auger, Abstr., 1900, i, 578, and Steinkopf, this vol, i, 78).— A 
solution of 100 grams of monochloroacetic acid in 100 c.c. of 
is neutralised with a solution of sodium carbonate (90 grains in 150 cn. 
of water), and to this is added 90 grams of sodium nitrite, the 
solution is warmed, gently at first, and when the reaction has se m, 
if current of steam is passed through and about 175 to 1®° Z’ 
distillate is collected. The nitromethane is decanted, 
contained in the decantation liquid is recovered by a ^ ' 

lation. The yield is about 50% of the theoretical 1. A. H. 


Oxidation of Alcohols by Simultaneous Action of 
Tannate and Hydrogen Peroxide. E. de Stoeklin (Compl « 
1909, 148, 424—426. Compare this vol, 1 , 196).— The auth 
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studied quantitatively the oxidation of ethyl, alcohol by hydrogen 
oxide in presence of ferrous taonate, and gives tables showing the 
^ouut of aldehyde aijd acetic acid formed when b0% alcohol, and 
also when acetaldehyde, is submitted to oxidation in presence of 
varying amounts of the iron salt. The results lead to the following 
conclusions: (1) the alcohol is first converted into aldehyde, (2) the 
aldehyde undergoes further oxidation to acetic acid, (3) a portion of 
tbe aldehyde is absorbed by the ferrous tannate, (4) part of the 
aldehyde is probably converted into an aldehyde peroxide, (5) the 
amount of aldehyde and acetic acid formed increases with the weight 
of iron present. ^ ^ . 

It has been observed that oxidation takes place when other organic 
compouDds are substituted for tannin in these experiments. 

Methyl, ethyl, n-propyl, and w-butyl alcohols have been oxidised in 
the same way, but isopropyl and tsobutyl alcohols, the higher alcohols, 
and also polyhydric alcohols, such as glycol, glycerol, and sorbitol, resist 
attack. W. 0. W. 

Catalytic Action of Coal, Brown Coal, or Peat in the Aerial 
Oxidation of Organic Substances. Max Bennstedt and F. Hasslee 
(D.R.-P. 203848). — The oxidation of many organic substances can be 
brought about by passing tbeir vapours mixed with air over coal 
heated at 150— *300®. In this way ethyl alcohol is oxidised to acet- 
aldehyde and acetic acid, toluene to benzaldebyde and benzoic acid, 
naphthalene to naphthaquinoue and phtbalic anhydride, anthracene to 
anthraquinone, and borneol or woborneol to camphor and camphoric 
acid. Brown coal and peat have a similar effect, which appears to be 
due to the contained iron. Accordingly, ferruginous compounds are 
added when the amount of iron originally present in the coal or peat 
is only small. G-. T. M. 


Action of Ethyl Mesoxalate on Alkyl Magnesium Halides 
and the Synthesis of /?5*Diaiethylpentane-^3-diol. Joseph 
Lemaike Acad. roy. Bdg.^ 1909, 83 — 159). — The primary object 
of the research described was the preparation of pentamethylglycerol, 
OH'CMe(CMe 2 *OH) 2 , and the first method tried was the action of 
Grignard's reagent on ethyl mesoxalate. The latter was prepared by 
a modification of the method described by Curtis (Abstr., 1906, i, 480), 
As Wieland (Abstr., 1904, i, 596) by the action of dry nitrous 
anhydride on ay-diphenylpropane-ay-dione has obtained the definite 
intermediate command, N 20 y[CJI(COPh).,].,, which is decomposed by 
dilute sulphuric acid, -giving ay-diphenylpropanetrione, COPh-CO’COPh, 
It IS suggested that in Curti.s’s reaction an analogous compound^ 
i^202[C}I(CO2Efc)J.2, is formed and decomposed by the water contained 
in the nitrous anhydride. When ethyl mesoxalate (1 mol.) is treated 
magnesium methyl bromide (5 mols.), dihydroxytetramtthylacetone, 
small crystals, m. p. 117—118° b. p. 238—2407 
3 mm,, is formed, the medial carbonyl group remaining unattacked, 
le latter ob,servation, taken in coujiiaction with the fact that the 
l^edial carbonyl group, in triketopentane is also stable towards 
ugnard s reagent, indicates that this inactivity is due in both cases 

V 2 
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to the negative inBaence of the neighboaring groups. Dihydrosy. 
tetramethylacetone does not form a phehylhydrazone or a semicarb- 
azone,' and does not combine with hydrogen cyanide, ihe conclusion 
is drawn that the activity of the carbonyl group is inhibited by the 
two adiacent tertiary hydroxyl groups. Moreover, since the latter 
are attacked by phosphorus peatacbloride and sulphury! cnloi ide, but 
no^ by acetyl and benzoyl chlorides, the behaviour of the complex 
:C(OH)'CO*C(OII)I seems comparable with that of the carboxyl 

^*^myl magnesium bromide (5 mols.) in ethereal solution acts on 
ethyl mesoxalate, giving a mixture of four substances. The chiet 
product consists of ethyl hydroxydielhylpyi-nvate,O'K-G^t^-G0-C^^ 
Lgreenish-yellow liqmd, b. p. 230—232“, D“ 1-037, 1-44335, which 

does not solidify at - 60“ and does not react with phenylhydrazme or 
semicarbazide. The second compound is a pale green liquid, 
b D 140— 150°/755 mm., having an agreeable odour. The third 
product is a golden-yellow liquid, C,H,^Oj, b. p. 199 '2007750 mm,, 

which forms a semicarbazone, m. p. 142“ The quantity obtained of 
the fourth substance was insufficient for identification, but it seems to 
be dihydroxytetraethylacetone. The conclusion is drawn that ethyl 
magnesium halides are more active towards ethyl mesoxalate than 
methyl compounds, and that the bad yield of dihydroxytetramethyl- 
ocetone, when using the latter, is due to the formation of ethyl 
. hydroxydimethylpyruvate. i j 

Magnesium propyl bromide reacts similarly to the ethyl compound 

with ethyl mesoxalate. , . , j j 

The production of dihydroxy tetramethylacetone rendered the pre- 
paration of 8S-dimethylpentane-/3S-diol desirable for purposes o 
.comparison. Attempts to pieparo this compound by the action o 
methyl magnesium bromide on acetylacelone, ethyl malonate, ethyl 
chloromalonate, ethyl acetoacetate, ethyl sodioacetoacetate, or 
malonyl chloride were unsuccessful. 

Ethyl S chloi-ofsovalerate (1 mol.), prepared in the maimer desciibed 
by Mont^martini (Abstr., 1898, i, 236), reacts with methyl magoesjum 
bromide (2 mola) giving (1) a liquid, b. p. 126-128“ with a camphor 
like odour, which combines readily with bromine and must he oiUie 
.CiL!crCH,-CMe;OH, or CMe.iCH-CMe.Cl, and (2) a 
■probably a mixture of the above compound and 
hydrin, CMe,Cl-CH,-CMe, -OH. An attempt to prepare the 
chlorohydrin having the second of the above two ‘ 

“‘““pit 

CMejiCn-CMej-OH, gave a 


Oil XTril* 110.1 M O , 

CMe2;CH-IJMe.,-Uti, gave a mixture of ^5-dimethyl-A»i'-pe^a len , 
CMejiC'.CMej, and a diyolymeride of the latter, a liquid, „ a- 1 
215“/755 mm., D® 0-8533, 1-4838, which combines 

molecules of bromine and probably has the constitution 
CJIe ■-CMe-CSIelCMe-CMe.CMej. 

Since the latter hydrocarbon probably results from e “ 

of 2 molecules of S-chloro-^S-dimcthyl-A^-penteno CMe 

with elimination of hydrogen chloride, 7**^'*^ bromide on 

chlorohydrin obtained by the action ot methy “‘‘8 , . , gyon when 

ethyl fi-chloroisovalerate does not lose hydrogen chlor 
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treated with dilute alkali, ,it probably has the first of the above 

formuiffi. 

When isobutylene ohlorohydrin, OH-CMe^-CH^Cl, reacts with 
potassium cyanide the product consists of fi-hydroxyisovaleronitriU 
OH'CMe/CHj-CiN, a colourless, viscous liquid, b. p. 130— 132®/30 mm 
210-3127756 mm m. p. - 127 0-96762, 1-4-2911, with.an 

unpleasant odour, which, unlike its a-isomeride, can be distilled with- 
out decomposition. This nitrile reacts with acetyl chloride or acetic 
anhydride, forming the acUate, OAe-CMe, -CH.-ON, a mobile liouid 
b. p. 115 — 120°/35 mm., 298 — 2007758 mm., D^'** 0-9951, 1'4193* 
and with phosphorus pentacliloridc, giving partly a chloro-derivative’ 
and pai-tly the unsatui-ated nitrile, C.Me.iOH-CN, identical with that 
obtained by the dehydration of a-hydroxyisovaleronitrile 

The formation of an acetate differentiates the /?-hydroxyisovatero- 
nitrile from the analogous (ert.-butanol, which gives, notan acetate but 
a chloride, and shows that the cyanogen group influences the tertiary 
hydroxyl even when separated from it by a methylene group 
l3-Hydroxyi«ovaleronitnle reacts with methyl magnesium bromide 
giving a mixture of mesityl oxide and diacetone alcohol : it is readily 
hydrolysed with potassium hydroxide, giving ^-hydi-oxywovalei-ic acid 
but tho ester of the latter can only bo obtained pure by the action of 
ethyl iodide on the silver salt. Ethyl /S-hydroxyisovalerate, when 
treated with Grigcard’s reagent, gives /3S-dimethylpentane-/3d-diol, but, 
owing to the difficulty in preparing the ester, its use was abandoned 
in favour or the fallowing method. 

Diacetone alcohol OH-CMe,-OH,-COMe (1 mol.), prepared as 
described by Heintz {Annahn, 1875, 178, .KL*), reacts with magnesium 
methyl bromide (2 mols.), giving /JS-dimethylpentane-fia-diol, 
0H-CM6,-CH,,-CMc,-0H, 

a viscous liquid, b. p. 113735 mm'., U»' 0-9206, n„ 1-4375, already 
prepared by Franke (Abstr., 1907, i, 171, 816). This diol when 
diatilled at atmospheric pressure is partly dehydrated, givinv 
8{-dimethyl-A*-pencene-8-ol, OH-Cite^-CH.-O.MelCHj, a reaction 
entirely analogous to that undergone by the clilorohydrin, but differ- 
ng from the dehydration of diacetone alcohol and /J-hydroxyisovalero,- 
1 he conclusion is drawn that the inftueuoe of a C(OH) crouD 
s (iifierent from that of a carbonyl m- cyano-gronp on an adjacent 
Mthylene group. /3S-Dimethylpent,-ine-/3S-diol is only very slightly 
uidised to dihydroxytetramethylacetone by twenty-four hours’ conUct 
utn dilute potassmiu permanganate solution. 
nctlTl T™* reactions are suggested for the preparation of penta- 

) g ycerol, one starting from ■y-chloi-o-/7-butanone, the other from 

ojaioxy-a-methylpropioniti'ile. ’ E jj 

Ihbrfde' Ohlorohydrin from Glycerol and Sulphur 
Oldlm ' Sprengstoff Aktien-Gesellsciiaft (D.R.-P. 

«lpC chi diehlorohydi-in is the product of the action of 

» obtain ™ **• 1007 it has now been found possible 

mount of "l><'‘'“t'’’g "‘th the calculated 

5-^9^ if h" ‘‘t 50-70“. In this way 

^ ® § ycerol is converted into the monochloro-derivative, 
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only about., l—2<^, of the dichloro-compo'bnd , being pijjdnced. 11,5 

chief product is purified by distillation finder reduced pressure. 

' G. T. M. 

Halogen Ethers. A. Karvonen (her., 1909, 42, 687—692).— 
According to Palomaa ( Diss. Tbj/smg/ors, 1908) the reactivity of the 
halogen in haloid derivatives of aliphatic ethers varies rvith the 
position of the halogen atom with respect to oxygen. Preliminary 
experiments show that tripropylamine does not react with ethyl 
)3-iodoethyl ether at 100°. 

Methyl P-iodoeihyl ether, OHj-O-CHj-CH^I, is obtained by theaction 
of methyl alcohol on ethylene iodide at 100°, and may he obtained 
pure by distilling several times over solid sodium hydroxide. It has a 
sweet odour and b. p. 137‘8°/750 mm., and D)'* 1‘8322. It does not 
turn brown when exposed to diffused light for several months, and 
its aqueous or alcoholic solution yields a precipitate with silver 
nitrate. 

Ethyl /3-iodoethyl ether (Baumstark, Ber., 1874, 7, 1172; Henry, 
Abstr., 1885, 882; Demole, Ber., 1876, 9, 743) is best purified by 
distillation over solid .sodium hydroxide. It has b. p. 154'9 — 165'3°/ 
761 mm. and Dl* 1'6698. 

^-lodoethyl 'propyl ether, CH2Et*0*CH2'CH2l, has b. p. 175 — 175'3°) 
750 mm. and DJ’ 1'5379. J. J. S. 

Preparation and Physical Properties of as-Tetrachloroethyl 
Ether. Fred Neher and William Foster (/. Avier. C/iem. d’oe,, 
1909, 31, 410— 412),— A modification of Henry’s method (Abstr., 
1871, 255) for the preparation of tetrachloroethyl ether, 
CClj-CHCl-OEt, 

is described, by means of which the compound can be obtained in a 
yield of 55 — 74% of the theoretical. as-Tetrachloroethyl ether boils 
at 189'4°/749-l mm. (corr.) or 79716 mm., and has D)* 1-4225. 

E. G. 

as-Dichlorovinyl Ethyl Ether : its Preparation from 
Tetrachloroethyl Ether and its Physical Properties. Fred 
Neher and Willia.m Foster (J. Amer. Chem. Soc., 1909, 31, 
412 — 414).— os-Dichlorovinyl ethyl ether, CCljiCH'OEt (Godefroy, 
Abstr., 1886, 607), can be obtained in a yield of 80—90% ol the 
theoretical by the action of zinc on an alcoholic solution of as-tetra- 
chloroethyl ether at a temperature below 40°. At higher tempera 
tures the product contains a varying amount of dichloroacetal. 

as-Dichloroviuyl ethyl ether boils at 144-27765'3 mm. 
has Df 1-2096 and Df 1-2081. 

Difluoroethyl Bromide and Tetrafluorodiethyl 
Phosphate. FkedekicSwarts(/J-mH. Acad. roy. 1909, bO b 

— When difluoroethyl alcohol (1 gram-molecule) is acted , 

(1 gram-atom) in the presence of excess of phosphorus, about - /? 
the alcohol is recovered unchanged, another 25% is transforme i 
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(^ifltioroethyl bromide, whilst; tbe remainder is converted into a syrupy 
liaiiid b. p* 263—265°, the analysis and vapour density of which 
to be difitwroetkyl phosphate^ PO(OC2H3F2)3. The reaction 
^ roducing this substance might be represented by either of the two 
equations : (1) P + 5Br + 4C5H,F,-OH = + C,H3P,Br + 

4HBr ; (2) 5P + 25Br + 20C,H3F,-OH = 4(C,H3F3)3PO, + SC^H^F^Br + 
ITHBr + HgPO^. The amount of hydrogen bromide found experi- 
mentally is ill favour of the former equation. The difluoroethyl 
bromide formed is identical with that obtained from tribromoethane 
(Abbtr., 1908, i, 752). 

Difluoroethyl phosphate is saponified by ammonia, giving 
tetra/luoroduihyl phospkatey ^H^P04(C2H3F2)2» which forms beautiful 
white, crystalline spangles, and is converted by baryta into the barium 
salt. The salts of silver and lead are both soluble in water, but the 
mrcurous salt forms a white, crystalline precipitate insoluble in nitric 
acid. Tetrafluorodiethyl hydrogen phosphate is remarkably stable 
towards both acids and alkalis. Heating with excess of nitric acid on 
a water-bath for thirty-six hours is required in order to obtain the 
phosphate reaction with ammonium molybdate. E. H. 


New Method of Extracting a Phosphated Compound 
(Phytin) from Plante. Anoelo Contardi {AUi R. Accad. lAncei, 
1909, [v], 18, i, 64 — 67). — The author gives the following method for 
extracting from rice bran the phytin obtained from different sources 
by several investigators (compare Suzuki and Yoshimura, Abstr., 1908, 
ii, 124). 

The finely-ground rice bran is treated with twice its weight of 
0‘2 — 0‘3% hydrochloric acid, and the liquid separated by pressing, 
heated below its boiling point, and neutralised by means of recently- 
calcined magnesium oxide. The precipitate formed, after washing 
several times with hot water by decantation, is dissolved in hydro- 
chloric acid, and the solution filtered, decolorised with animal charcoal, 
and neutralised with magnesium oxide. After re-dissolving and again 
precipitating, the calcio-magnesium derivative of phytin is obtained. 
The composition of this compound corresponds with that of the calcio- 
magnesium derivative of the compound, 0[GH2’0'P(0H)2].2, described 
by Posternak (Abstr., 1903, ii, 607, 679, 680). The phytin separated 
in the above manner behaves like an ordinary ester, but is not so readily 
hydrolysed by alkalis as the latter, T. H. P. 


Effect of Neutral Salts on Hydrolysis by Water. David K. 

Kellogo (/. Amer. Cliem. Soc., 1909,31, 403 — 405). — It is well known 
that ester hydrolysis in the presence of a strong acid is greatly 
accelerated by the addition of a neuti-al salt of the acid. Experiments 
have now been carried out with the object of ascertaining the-effect of 
neutral salts on the rate of hydrolysis in the absence of acids. Ethyl 
acetate was heated in sealed tubes with water, with potassium chloride 
soiutions of 1%^ 10%, and 20% strength, and with a saturated solution 
(if this salt. The results show that the 1% solution produces a 
considerable acceleration, the 10% solution a much larger acceleration, 
^vhilst the 20% solution has but little effect, and a saturated solution 
exerts a strong inhibiting influence, E. G. 
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[Preparation of" Salts of lodated 'Fattjr Acids.] Farbek 
PABRIKEW voRM, FaifeoR./BATEE ife CoA (Ii.R.;P. ^ 2023^3. Compare 
Abstr., 1908/i, 122, 123, 310). — Manganous ioMshenate, a white 
amorphous mass, is obtained by adding an aqueous solution of 
manganous chloride to potassium iodobehenate in alcoholic solution 
The corresponding manganio, fsrrous, and ferric salts are prepared 
similarly. G. T. Ji. 

[lodination of the Higher Patty Acids and Eaters.] j. d 
XtiEDEii (D.R.-P. 202790). — Ethyl oleate dissolved in alcohol is treated 
with iodine and mercuric oxide, and, after twenty-four hours, freed from 
iodine with potassium iodide and thiosulphate. The final residue, after 
distilling off the solvent, contains 15 — 26% of iodine. G. T. M. 

Elseostearic Acid. Riko Majima (Ber., 1909, 42, 674 — 680),-, 
The composition C^gHg^Og, ascribed by Kametaka (Trans., 1903 83 
1042) to the solid acid, m. p. 48 — 49^, b. p. 235°/12 mm., in carbon 
dioxide isolated from oil of Etcsococca Vernicia, and regarded by Cloez 
as elaeomargaric acid, and by Maquenne as eleeostearic acid 

CigHg^jOg (Abstr., 1903, i, 62), has been confirmed by the author, who 
has prepared a diozonidst CjgHg.^Og, a yellow, amorphous, semi- 
solid substance. The products of its decomposition by water include 
valeraldehyde (thiosemicarbazone, m. p. 65%, valeric acid (anilide, 
m. p. 60°), azelaic acid, and its semialdehyde (semicarhazone, m. p. 
165%. Consequently, elffiostearic acid must have its double linkingB 
between the fifth and the sixth and the ninth and the tenth carbon 
atoms. Succinaldehydc, succinic acid, and its semialdehyde cannot be 
detected, although the aqueous .solution of the decomposition products 
contains a substance which re-sponds to the pyrrole test. 0. S. 

Preparation of Ethyl Glyoxylat© by the Reduction of Ethyl 
Oxalate. Fabbenpabbike.v vokm. Fkiebr. Bayer <k Co. (D.R.-P. 
201895). — Ethyl oxalate, when reduced with sodium amalgam and 
absolute alcohol, yields ethyl glyoxalate, a 30 — 40% yield of which is 
obtained in the form of an alcoholate after precipitating the sodium as 
sodium oxalate and distilling the filtrate from this salt under reduced 
pressure. The ester itself is obtained by treating the alcoholate with 
phosphoric oxide. C. T. M. 

Syntheses by means of Mixed Organo-metallio Compounds 
of Zinc. Preparation of Ketonic Acids and Diketonee. 
EriiOND Blaise and A. Koeuler {Compt. rend.^ 1909, 148, 489 — 491. 
Compare Abstr,, 1907, i, 749; 1908, i, 248).— The acid esters of the 
succinic and glutaric series of dibasic acids are readily prepared by the 
action of acetic anhydride on the acid anhydride. In the case of the 
higher homolognes, it i.s necessary to mix the normal ester with 
an alcoholic solution of sodium ethoxide and add the calculated amount 
of water. Conversion of the acid esters into the corresponding 
chlorides is best effected by mean.s of thionyl chloride. The following 
ketonic acids have been prepared by the action of mixed organo- 
metallic zinc compounds on the chlorides so obtained : €~keto-ocfoic acr , 
C0Me'[0IIu],/CO2H, m. p. 31—32®; ^^ketononoio acid, «*■ P- 
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-rto. r,.}c«tod6coic acia, ™* P* vjr \ O-Jceioundecoic acidf 

fN g Og, m. ‘jj- 64°; ^Tk^ octpic dctd^ Cgtij^Og, m.' p. 53°. 

symmetrical dikefcones are obtained in good yield 
when the dichlorides of the dibasic acids are treated with the organo- 
metallic zinc compounds. Xhe reaction, however, is not available in 
the succinic and glutaric series, since in this instance lactones are 
obtained. The following diketones are mentioned : undecane-yt-dionef 
COEt'pHJg’COEt, m. p. 68°; deeane-^t-dione, C^QHjgOg, m. p. 64° 
dodecane yK-dioney 0j2H2202, m. p. 72°; undecans-^K-dione. 

W. 0. w. 


Halogen Derivatives of y-Hydroxycrotonic Acid. Robbe* 
Lespieau and Viguier {Compt. rend., 1909, 148, 419 — 422. Compare 
Abstr., 1908, i, 125). — The authors describe further experiments with 
a; 3 -dibromo-y-hydroxy-A"-butenoic acid which favour the view that 
this compound belongs to tbe maleic rather than to the fumaric series. 
The acid differs from Tbnnies’ lactone in yielding a potassium salt, 
0 H*CH 2 ‘CBr!CBr*CO 2 K,H 2 O. It appears, therefore, that this lactone, 

to which Hill ascribed the constitution (Abstr., 1894, i, 

319), is not a simple derivative of the acid. The acid, however, under- 
goes conversion into the lactone when its aqueous solution is saturated 
with hydrogen chloride. 

Hydrogen bromide converts y-hydroxytetrolic acid into a mixture 
of <i.-bromQ'y-hydroxy-^^-huienoic acid, OH’OU.j'CHiCBfCOgH, m. p.' 

158— 160°, and Hill’s lactone, iloc. ciL). Bromine con- 

CBfCll., ' ' 

verts the latter into Hill’s dibroinolactone. The bromo-acid probably 
belongs to the fumaric series. 

Iodine and potassium iodide convert y-hydroxytetrolic acid into 
a-^-di-iodo-y-hydroxy-ii<>-butenoic acid, OII'CIIj'CT.'CI'COgH, m. p, 
173 — 175° (decomp.). Hydrogen bromide converts this into a 
lactone, in. p. 143 — 145°, which has not yet been obtained pure. 

W. 0. w. 


Action of Oxalic Acid on Ferric Hydroxide. Frank K. 
Ca-mebon and William 0. Robinson {J. Physical Chem., 1909, 13, 
157 — 158). — The solubility of ferric hydroxide in solutions of oxalic 
acid of varying strengths has been determined at 25°. The results 
show that the solubility of the hydroxide is directly proportional to the 
concentration of the acid, and that no definite basic ferric oxalate is 
formed from solution at 25°. In all solutions more iron is present 
than is equivalent to tbe oxalic acid pi'esent, bub the solutions have an 
acid reaction. G. S. 


Conversion of Active a Bromopropionic Acid into Active 
Methylsuccinic Acid. £mil Fischer and Erich Flatau (Annahn, 
1909, 13 — .20). — The authors have attempted to increase the 

number of direct syntheses of optically active substances by replace- 
ment of some atom or group attached to the asymmetric carbon atom 
or an active compound. F^or this purpose the synthesis of an active 
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methylsuccinic acid from ethyl sodiocyanoacetate and ethyl ^-a-bromo 
propionate was selected, and Bone and Sprankling’s method (Trans 
1899, 75, 839) was used. ' ’ 

In the condensation care was taken to keep the temperature as low 
as possible (below 35°) in order to avoid racemisation. The etbyl 
cyanomethylsuccinate bad b. p. 119 — 163°/10 mm. and a- 17*6° in ^ 
100 mm. tube. It was hydrolysed to propane-aa^-tricarboxylic acid bv 
shaking with fuming hydrochloric acid at the ordinary temperature 
and the acid isolated as the insoluble barium salt. The acid was 
crystallised from a mixture of ether and benzene; it had m. p. Isqo 
( decomp.) and [aju —33*8° in aqueous, or —57*8° in sodium hydroxide 
solution. The acid was decomposed by heating the aqueous solution 
at 100 ° for four hours, a laevorotatory methylsuccinic acid was obtained 
but the rotation varied considerably with different specimens, and was 
always below the value obtained by Ladenburg (Abstr., 1895, i, 449 )_ 

The possibility of the Walden inversion occurring during the synthesis 
is mentioned. J. J. g. 

Chemical Treatment of Bile. Separation of the Bile Acids. 
Maurice PiETTRE {Oompt. rend., 1909, 148. 372 — 374). — After extrac- 
tion with ether, the bile is desiccated, powdered, and extracted with 
boiling methyl alcohol. After filtration, the boiling solution is pre- 
cipitated drop by drop with barium methoxide (compare fitard and 
Vila, this vol., i, 124), which carries down the pigments. As soon as 
the solution become.? alkaline, the precipitation is stopped, and the 
excess of barium is removed by carbon dioxide ; the bile salts can now 
be readily obtained from the clear, colourless solution. The barium 
methoxide precipitate, after acidification and washing, is extracted 
with chloroform and yields bilirubin. G. B. 


Ohloralic Acids. Maurice Harriot (Compt. rend., 1909, 148, 
487 — 489. Compare Abstr., 1893, i, 247 ; 1894, i, 105 ; 1895, i, 321 ; 
1896, i, 519). — The compounds of chloral with certain sugars, which 
the author has termed chloralose.s, undergo oxidation when treated 
with potassium permanganate and sulphuric acid or with nitric acid, 
giving acids to which the following constitution is ascribed : 

0H*CH(()ll)*O*Cll*CCl, 

C(oh)-co2H. 

In the caso of mannochlomlose a l.actone was obtained on oxidation. 
a-Glucochloralic acid, CyH^O^Clj, forms slender needles, m. p. 2121 
fi-Glucochloralic acid, CyH-0f.Cl3,2H,0, occurs as efflorescent, rhombic 
tablets, and forms a sparingly sofuble sodium salt. The lactone, 
obtained by the action of acetyl chloride or zinc chloride on 
the acid, has m. p. 185°. ^-Galactochloralic acid, CyHyOglJla* m. p. 307 , 
forms a lactone, C-H.O.CI 3 , m. p. 130° " Mannockloralic^ Ixicione, 

CgH^OgClg, is sparingly soluble in water, and has m. p. 242°; it dis- 
solves in aqueous ammonia, forming the amvionium salt of the unstab e 
acid. a-Arahinochloralic C5.I forms needles, m- p- ? 

the / 8 -acid is identical with / 8 -galactochloralic acid. 
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^-Xylochloraii^acld ij^dentr^ wit-h ^-^lut^Ohloralic ac^. ^ ^ 

. tion of Nitric Anhydride on Mucic Acid. A. Crum Brown 

(] G Gibson {Proc. Roy. Soc. Edin.^ 1908, 23, 96 — -P7). — Mucic 
^eid and nitric anhydride, both previously cooled in ice, were mixed 
f , ether and left in a vacuum over sodium hydroxide ; on extracting 
wi^h ether in a Soxhlet tube, and evaporating at the ordinary tempera- 
ture with a vacuum pump, colourless needles were obtained, which on 
ure to air or in a vacuum soon changed to a white powder. The 
aiialyaes of this substance, although discordant, correspond with a 
tetranitrate. In the air, the white solid soon begins to decomjwse with 
evolution of nitric acid and oxides of nitrogen ; on heating, it decom- 
poses violently. B. H. , 

The Reduction Products of Sulphurous Acid and their 
Double Compounds with Aldehydes. Chemische Fabrik von 

HEypEN (B.R.-F- 202825, 202826, and 202827). — The double sodium 
salt, H 0 'CETy* 0 *SONa,HO*CH 2 *SO 2 *ONa, is produced by passing 
sulphur dioxide into a mixture of zinc dust and aqueous formalde- 
hyde until the metal has dissolved, and then treating the solution 
with sodium carbonate. A sparingly 'soluble benzaldehyde zinc hypo- 
sulphite can be similarly obtained. 

When half the proportions of aldehyde and sulphurous acid are 
employed, salts of the type HO*OHK*0*SO*Zn*OH are formed \ 
these have twice as much reducing action on indigotin as the foregoing 
doable salts. 

Sodium formaldehyde sulphoxylate, HO'CH./O'SOKa, is obtained in 
stable, well defined crystals by evaporating its solutions under greatly 
reduced pressure and separating the product from the liquid without* 
allowing it to cool. G. T. M. 

Bromo-ketonea. J. Pastueeau {BuU. Soc. chini., 1909, [tv], 
5, 226-227. Compare Abstr., 1905, i, 572 ; 1907, i, 113, 185).— A 
description of bromo-derivatives of homologues of acetone obtained as 
already described Hoc. cit.) from the ketone peroxides. 

Diethyl ketone peroxide yields the </’i^iromo-derivative, 
CHMeBr-OO-CBBr-CH^Br, 

b. p. 142°/100 mm., D 2*003, which on hydrolysis with potassium car- 
bonate gives the keto-alcoholf OH*CHi\le*CO*OH(OH)*CH 2 *OH. The 
latter reduces strongly in the cold, and gives a phenylosazone, m. p. 

180-181°, 

Methyl propyl ketone peroxide, under the same conditions, yields 
the <etm 6 ?’ 0 ?uo-derivative, CHMeB r'CHg'CO’CBrg, m. p. 57°, which 
separates from boiling alcohol in co lourless rhombohedra and hexagonal 
prisms. On hydrolysis with potassium carbonate, it yields the lactone 

CO CO. ^ , 

which the corresponding hydroxy-acid has only 

been obtained in the form of the lead salt by hydrolysing the 
tetrabromo-derivative with litharge in a closed vessel. T. A. H. 
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Oxidation of Ketone^ and Diketones jw^Hy^rogen Peroxid 
ill Presence .of Acid. , J. Pastubeav l909, [i^f 

6, 227—229. Compare Baeyer and Villiger, Abetr., 1.90f) kJl 
Pastureau, Abstr., 1905, i, 572, and 1907, i, 113, 185). — The author 
has shown already that aliphatic ketones yield, on treatment with 
hydrogen peroxide in presence of dilute sulphuric acid, the correspond 
ing ketone peroxides and hydroxy-ketones, acetone furnishing acetone 
peroxide and aeetol (acetyl-carbinol). In the present paper this 
reaction is applied to other products of this class. 

Diethyl ketone peroxide, D 1-038, is a liquid insoluble in water 
(compare Baeyer and Villiger, loc. cit.), and with it is foiled 
propionylmethylcarhinoly COEt*ClIMe*OH, which with phenylhydrazine 
yields acetylpropionyl phenylosazone, ni. p. 136^. 

Methyl propyl ketone peroxide, D 1*006, is formed along with the 
keto-alcohol, CH.jAc‘GHMe*OH. Acetophenone yields only hydroxy, 
acetophenone, OH'CHg'COPh, and benzoic acid. ^ 

The dikebones, which contain a carbonyl group between two open- 
chain radicles, yield peroxides, but not those in which the two carbonyl 
groups are contigaotis with closed-chain radicles. These peroxides arc 
highly polymerised, vitreou.s solid.s, which are not volatile in steam 
but have properties akin to those of the peroxides of the simple 

ketones (loc, cit.), Acetylacetone peroxide, h iormed 

•with a keto-nlcohol, which condenses with phenylhydrazine to form 
k pyrazole and gives a red coloration with ferric chloride. Benzoyl- 
acetone peroxide, i.s obtained t.ogether with benzoic acid, 

Dibenzoylmethane and benzil furnisli each 2 mols. of benzoic acid, 
whilst benzoin is decomposed, yielding a little benzoic acid. 

T. A. H. 

Preparation of Diacetyldioxime [Dimethylglyoxime]. Heix- 
RICH Biltz (Zeitsch. cuiaL Ckem., 1909, 48, 164 — 165. Compare 
Tschugaeff, Abstr., 1905, ii, 613). — Fifty grams of methyl ethyl 
k^ne are dissolved in 100 grams of ether, the solution is cooled 
in ice, and eighty two grams of amyl nitrite are added drop by 
drop while a current of hydrogen chloride is being passed. After a few 
hours, 150 o.c. of iced water and 50 c.c. of 33% aqueous sodium 
hydroxide are added, and, after thorough shaking, the alkaline solution 
is drawn ofi and the ether hs shaken a few times with dilute sodium 
hydroxide solution. The alkaline solutions are united and shaken 
with a little ether, and then evaporated on the water-bath to remove 
the dissolved ether. When cold, the solution is carefully neutralised 
with dilute sulphuric acid, and a solution of 50 grams of hydroxylamine 
hydrochloride in 75 c.c. of water is added. After remaining over- 
night, the cry.stalline mass is collected, using suction, and then purified 
by reerystallisatiou : the yield amounts to 45 — 50 grams. 

L. DE K. 

Simple Notation for Indicating the Configuration of the 
Sugars and Allied Substances. Thomas S. Patterson (Chem. News, 
1909, 09, 124—126). — The empirical names of the compounds are 
retained. Attention is confined to the —OH groups on the right- 
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band side of the formii&^in which the most'highly oxidised ^nd of the 
chaio is always plajced uppermost, and the asymmetric . carbon atoms 
aie numbered from heloio upwards. “ 

Thus, on the right-hand side of the formula for (Z-arabinosej., 
hydroxyl groups are found on the first and second 
carbon atoms, and the symbol c?-arabinose (1 : 2) is 
applied. Similarly, we have d-glucose (1 :-2:4) and; 
/-ribose (0), there being no hydroxyl group on the 
right-hand side. For substances having the same 
group at either end of the molecule, two different 
CHg’OH symbols are possible; thus ^/-sorbitol is written 
In d-idosaccharic acid (2 : 4) the two symbols are identical. For 
inactive substances, for example, dulcitol jiiJJ, the second symbol is 
entirely different from the first. E. F. A, 

Behaviour of Cellobioae and its Osone towards Certain 
Enzymes. Emil Fischer and Gtza Zemplen {Amuilen^ 1909, 365, 
1__6). — The disaccharide cellobiose (Skraup and Kbnig, Abstr., 1901, 
i, 370; 1902, i, 135) is readily hydrolysed by emulsin, but is not 
affected by the extract of dry Fi*oliberg yeast or yet by the enzymes . 
of Aspergillus Jiiger or kephir lactase. 

Cellobiososone, obtained from the osazone, is a syrup which sets to 
vitreous mass, and in its behaviour towards enzymes resembles cello- ’ 
biose. The behaviour of the disaccharide is similar to that of gentio* 
bioiie (Abstr,, 1902, i, 744), tsomaltose (Abstr., 1896, i, 119), and to a 
certain extent milk sugar. In all these compounds it is probable that 
the two molecules of dextrose are united in the same manner, and that 
in maltose the condensation is of a different type. J. J. S. 

Colloidal Properties of Starch in Relation to its Chemical 
Constitution. Eugene Fouard {Compt. rend., 1909, 148, 502 — 505. 
Compare this vol., i, 13).— When potassium hydroxide is added in 
increasing quantities to a perfectly clear starch solution (filtered 
through collodion), the rotatory power of the latter diminishes, at first 
rapidly, then more slowly, and finally it, approaches asymptotically to 
the rotatory power for a maltose solution. The cliange is reversible, so 
that the rotation increases again on neutiulisiition ; there is a definite 
rotation for every degree of alkalinity. The rotatory power of the 
part remaining dissolved when a starch solution gradually gelatinises 
diminishes while gelatinisatiou proceeds, and the final portions to be 
gelatinised have a rotation also approaching asymptotically to that of 
pure maltose. Starch is therefore to be regarded as being simply a 
condensation product of maltose of varying degrees of complexity. 

G. B. 

Course of the Oxidation and Hydrolysis of Starch aud its 
Constituents by Hydrogen Peroxide. Z. Gatin Gruzewska 
{CoMpi. rend., 1909, 148, 578—580). — -Hydrogen peroxide hydrolyses 
starch and at the same time oxidises it, the final products being 
uialtoso and oxalic acid. The constituents of starch, amylopectin, and 
ainylose are acted on in different ways by hydrogen peroxide (as they 


CHO 

H0-C3-H 

h-c^-oh 

H-C'-OH 
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are by diastase). In the case of both constituents, dextrins are formed 
as intermediate products. ^ fn^thb case of amylopectin the attack on 
the 'micellse appears to be simnit^neous, in thab of amylose successive 

G.B. ' 

CeUuloae Hydrates. Hermann Ost and F. Westhoff (Chem. 
Zeit., 1909, 33, 197. Compare Abstr., 1907, i, 390). — The name 
cellulose hydrate has been used by Cross and Sevan (Trans., liS95, 67, 
433) to designate substances which contain besides hygroscopic water,' 
also water more firmly retained, such as is present in mercerised 
cellulose, the composition of which is given as 2CgHj,j05,H20. I'hg 
hydrocelluloses are .substances which, in the dry state, contain water in 
chemical combination ; they have the composition (C!pHjQO,,)„,H20, 
and it has been shown by Schwalbe (Abstr., 1907, i, 390) that 
cellulose hydrate is quite different fr-om hydrocellulose. 

The present paper records a careful comparison of dried cellulose, 
cellulose hydrate, and hydrocellulose, and, from the results of the 
estimation of water driven off at 110 — 130° and from analyses, the 
conclusion is drawn that mercerised cellulose contains more hygro- 
scopic water than hydrocellulose ; further, that the so-called cellulose 
‘hydrates (mercerised cellulose, etc.), when freed from water by drying 
at 120 — 125°, have the same composition as ordinary cellulose, namely, 

(CeHioO,)^. 

Hydrocellulose, on the other hand, when in the anhydrous state has 
the composition represented by the formulas CeeHjDjOjj, CjjHjaOjj, etc., 
analogous to the hydrolytic decomposition products of starch. 

Putrefaction of Glutamic and Aspartic Acids. L. Bokchasdt 
{Zeitsch. physiol. Chem., 1909, 59, 96— 100).— During putrefaction, 
glutamic acid yields butyric acid as a result of de-amidation and 
evolution of carbon dioxide. Aspartic acid also loses NHg, and is con- 
verted into succinic acid, and finally, by loss of carbon dioxide, into 
propionic acid. Volatile bases other than ammonia were not detected. 

W. I). H. 

Preparation of Alkyl Dialkylamino oaa-tricbloro-^ hydroxy- 
ethoxyisobutyrate. Les Etablissemehts Poulenc Fbeees and 
Ernst Fourneau (D.R.-P. 203643).— Esters having pronounced saporific 
properties with low toxicity are produced by condensing anhydrous 

chloral with the alkyl dimethylaminohydroxyisobutyrates. myl 
d.i7rL6thyla7fii7U}-aaja.-tTichloro-^-hydroxyethoxy\&f>h%ttyT(ite. 

CCl,-CH(OH)-O-CMe(CH2-NMe3)-C02Et, 

rectangular prisms, m. p. 66 — 67°, b. p. 140 142°/22 mm., y ™ 

cWoride, needles, m. p.181— 182 °,andpro/>yldime«Ayfa 7 mRo-aao-(ncAW«- 
Q-hydroxyelhoxyi9,obutyratei transparent crystals, m. p. 65 , . 

obtained. These esters, when exposed to moist air, undergo hydroiy 
to the acid, CCl3-CH(0H)-0-CMe(CHj-NMe2)-C02H. G. i. M. 

Aminobydroxy -acids, II. Amino-derivatives 
iaobutyric Acid. Ernest Fourneau {Bull. Soc. chim., IWV, L > ’ 
229—241. Compivre Abstr., 1907, i, 622).— Much of the work now 
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recorded tas been published previously (Abstr.; 1908, i, 937), and in 
tljjs paper fuller experimental details are given and a number of 
additional derivatives described. The starting point of the investiga- 
tion was /S-chloro-a-hydroxytsobutyronitrile, b. p. 103 — IO 47 I 6 mm.,, 
which was converted into the corresponding acid,'of which the ethyl ester, 
b p. 1977765 mm. or 106730 mm., propyl ester, b. p. 2177765 mm. 
or 106— IO 77 I 6 mm., and wmyl ester, b. p. 241 — 2427765 mm. 
or 115—116712 mm., were prepared. The acid on treatment 
with ammonia solution in a clo.sed vessel yields jS-amino-a-hydroxyMO- 
butyric acid, which is crystalline, decomposes at 281“, and yields a 
crystalline hydrochloride and eidphate. The ethyl ester [loe. cit.) 
fiirnishe-s an isovaleryl derivative, b. p. 194 — 196721 mm., a urethane, 
0lI'C.\Ic(CH2-NH'CO2l5t)-CO2Et, b. p. 164—165716 mm. (which 
with alcoholic ammonia gives the corresponding amide, 
0H-CMe(CH2-NH-C02Et)-C0-NH5, 
m, p. 125“, silky needles), and a propylureiharie derivative, b. p. 
I84730 mm. The ethyl ester condenses with potassium isocyanate, 
and on treating the product with hydrochloric acid, 5 hydroxy-i-methyl- 

dihydrouracil, crystallising in colourless 


tablets from boiling water, is obtained. 

The propyl and amyl escers of jff-amino-a-hydroxyisobutyric acid 
were also prepared ; their uret/Mnea are colonrle.ss, syrupy liquids, 
which are soluble in water, and have b. p. 167 — 168714 mm. and 
173 — 174712 mm. respectively. 

In preparing ethyl /3-methylamino-a-hydroxy isobutyrate {loc. cit.) by 
estcrifying the acid in the usual manner, some ethyl methylaminobis- 
hydroxyisobutyrate, NlVle[CH 2 -CMe(OH)'CO„Et] 2 , b. p. 180717 mm., is 
obtained as a thick, oily liquid soluble in water. The methylamide of 
/3-methylamino-a-hydroxyi>obutyrio acid, b. p. 157°/31 mm., is obtained 
by the action of methylamine on the original ethyl chlorobydroxyiso- 
butyrate in presence of alcohol or benzene. 

^■Dimethylamino-a-hydroxyiaohutyric acid, m. p. 174°, crystallises in 
bulky, transparent tablets, and possesses a sweetish, slightly nauseous 
taste; the benzoyl derivative, m. p. 182°, crystallises in spangles, and 
the amide, m. p. 102°, in needles. The ethyl ester {loc. cit.) yields 
the following acyl derivatives: valeryl, b. p. 143 — 145°/20 mm., 
liquid ; Iromovaleryl hydrochloride, m. p. 142°, colourless prisms ; 
brmiohexoyl hydrockloidde, m. p. 134°, quadrangular tablets; p-nifro~ 
henzoyl hydrochloride, m. p. 196°, yellow prisms. The propyl ester 
(toe. Cit.) furnishes a valeryl derivative, h. p. 148 — 150°/16 mm., a liquid 
having a feeble odour of .smoked fish ; its hydrobrmnide, m. p. 120°, is 
crystalline, possesses a burning taste, and is employed in medicine 
under the name “ quietol.” T. A. H. 


Derivatives of Oximinocyanoacetic Acid. Max Conrad and 
absold Schulze {Ber., 1909, 42, 736— 742).— Ethyl oximinocyaco- 
eth t ^ obtained in 87% yield by treating a cold mixture of 

aqueous sodium nitrite with glacial acetic acid 
©composing the resulting yellow, crystalline sodium derivative 
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■with hydrochloric 'acid. It is chasged by zinc dust'and formic acid 
D 1*22, into eihyl /orrnylav^inomalonanMtie, 

’ 0HO*13H‘CH(CO2Efc)*CO-NH2, 
ih. p. 142°, the constitution of which is proved by its conversion by 
concentrated ammonium hydroxide into formylaminomalonamide 
(this vol., i, 213). Ethyl oximinocyanoacetate is readily oxidised 
by potassium permanganate to ethyl nitrocyanoacetate, of which the 
silver and the potassium, derivatives are described. Oximinocyano- 
acetamide (deoxyfulminuric acid) is readily- obtained by treating an 
aqueous solution of cyanoacetamide and sodium nitrite at 0° with 
glacial acetic acid and decomposing the resulting sodium derivative 
with the calculated quantity of hydrochloric acid ; by reduction by 
zinc and formic acid it yields formylanQinomalonamide, whilst 
. • oxidation by potassium permanganate leads to the formation of nitro- 
cyanoacetamide (fulminuric acid), the potassium salt of which is also 
obtained by the action of concentrated ammonium hydroxide on the 
potassium derivative of ethyl nitrocyanoacetate. 

Cyanoacetylcarbamide, obtained by heating carbamide, cyanoacetic 
acid, and acetic anhydride at 60° for three hours, reacts with sodiutD 
nitrite in hot water to form yellow crystals of the sodium derivative 
of oximinocyanoacetylcarbamide, C^Hj()gN 4 Na,II. 20 , which develops 
• an intense violet coloration with ferrous sulphate and sodium 
hydroxide. 

Oximinocyanoactiylcarhamide, CN*C(!NOII)*OO*NH*0O*NH.2, ra. p, 

^ 220° (decomp.), is oxidised by potas.sium pormanganate to thQ potassium 
derivative of nitrocyanoacetylcarbamide. 

Cydnoacetylurethane, CN’CH^’CO’Nli'COgEt, m. p, 167 — 168^, 
prepared from urethane, cyanoacetic acid, and acetic anhydride, yields 
in a similar manner oximinocyanoacetyluretkane, 

0N*C(:N0H)*00*NH*C0.^Et, 

m. p. 201° (decomp.), which also gives a violet coloration with ferrous 
sulphate and sodium hydroxide. C. S. 

Action of Hydrazine on Ethyl Mesoxalate. Richard S. 
Curtiss, Alfred R. Koch, and E. J. Babtells (/. Ajner. Chem. Soc., 
1909, 31, 416 — 421). — ^lo earlier papers (Curtiss, Abstr,, 1906, i, 339 ; 
Curtiss and Tarnowski, Abstr., 1908, i, 760) the action of ammonia 
and hydrazine on esters of mesoxalic acid ha-s been described. 

When ethyl dihydroxymalonate is treated with an aqueous solution 
of hydrazine hydrate or carbonate, ethyl hydrazinobistariro?iate, 

K H,*JS [C(C02Et,).-OH 

m. p. 58°, is produced, which forms colourless, rhombohedral crystals, 
and has a bitter taste. It is stable in tho air, but if left in a desiccator 
or carefully heated, water is eliminated and an oily substance is forme . 
The compound reduces silver nitrate and platinic chloride to t e 
metallic state, and is decomposed by nitrous acid with production o 
nitrogen, ethyl dihydroxymalonate, and small quantities of acompouii' , 
m. p. 253°. Phosphorus pentachloride reacts with ethyl hydrazino 
bistartronale with evolution of hydrogen chloride, thus proving le 
presence of hydroxyl groups. When the compound is warme wi 
mercuric oxide, nitrogen and ethyl dihydroxymalonate are pro 
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„ the action of Jienzsfldehydh on the hydi-azihe coippound, benzalazine 
. farmed, and lfy4he action of benzyl chJoride or benzoic anhydride, 
'Idihmmlhydi-azirn, m.-p. 241° (^rr.); is produced, • 

Wheii hydrazine hyd'rato solution is added to an alcoholic solution 
of ethyl mesoxalate, a com^und, C^HjjOgNg, m. p. 125 — 130° (decomp.), 
is obtained which crystallises in colourless needles. E. G. 

Reduction of the Esters of tf-Alanine and of d^Phenyl- 

alanine. Emtl Eischer and ToKutiEi Kametaka (Anncden^ 1909, 366, 

Y 12. Compare Fischer, Abstr., 1908, i, 323 ; Neuborg, ihid.^ 322). 

—A 17% yield of d'a-aminopropionacetal^ NH 2 *CHMe*CH(OEt) 2 , is 
obtained when the ^/-alanine ethyl ester is reduced with sodium 
amalgam in slightly acid solution and the resulting amino-aldehyde 
treated with an alcoholic solution of hydrogen chloride at 0°. It is 
colourless liquid, b. p. 55 — 56711 mm., has 0-902, and 1*41955. 
The solution in hydrochloric acid has [ajp + 14-5° The picraUf 
C crystallises from benzene in yellow prisms, m. p. 86 ° 

(corr.) after sintering at 82°. The normal oxalaUy CjftHggOg'N’g. separates 
as colourless plates when ethereal solutions of the components are 
mixed; it has ra. p. 176° (corr., decomp.). The acetal can be readily' 
hydrolysed, but the hydrochloride of the amino-aldehyde has not been 
obtained in a crystalline form. 

A\-Q.-AminO'^'phenylpropionacetal, CH^rh*CH(NH 2 )’CH(OEt) 2 , has 
b. p. 103 — 1 05°( corr. )/ 0*25 mm. or 153*5°/11 mm., 0*995,* 
7 * 0 1 '49383. It is practically insoluble in water, and does not reduce 
Fehliag’s solution. The picraU, C 19 H 24 O 9 N 4 , crystallises from benzene ' 
in small, yellow prisms or plates, m. p. 106 — 107° (corr.). J. J. S. 

Malonamide DerWatives. Max Conrad and Arnold Schdlzr • 
{Eer.,1909, 42, 7*29 — 735). — Only one of the methylene hydrogen atoms 
of malonamide can be replaced by an alkyl group by treatment with 
sodium alkyl oxide and an alkyl halide. Methylmalonamide, 
CHMe(C 0 'NH.^) 2 , has m. p. 212°, and ethyluudonamide^ m. p. 212 — 214°. 
o-NMrohenzylmalonamide^ NO./CgH^'CH 2 'CH(CO*XHo) 2 , m, p. 234° 
(decomp.), is obtained from malonaonide, sodium ethoxide, and a cold 
alcoholic solution of o-nitrobenzyl chloride. 

The interaction of oximinomalonamide, formic acid, D 1*22, and zinc 
dust on the water-bath leads to the formation of formylaminomcdon- 
amide, HCO'NH'CH(CO*NHj)^, m. p. 206° (decomp.), darkening at 
195 — 200°. Methyl formylaminoTiutloncUe, CH 0 *NH'CII(C 02 Me) 2 , 

m. p. 85°, b. p. 250° (decomp.), prepared in a similar manner from 
methyl oximinomalonate, is conv.erted into the preceding compound by 
an excess of concentrated ammonium liydroxide. Ethyl formylamino- 
malonate has m. p. 48°. The reduction of oximinomalonic esters by .■ 
zicc dust and 80% acetic acid yields glycine. 

Malonyldiurethane, CH 2 (CO*NH*COgKt). 2 , obtained by heating malonic 
acid, urethane, and acetic anhydride for five hours on the water-bath, 
has m. p. 124°, yields ammonium barbiturate, urethane, and malon- 
amide by treatment with ammonia, and by heating with a solution 
yr sodium nitrite and decompo.siug the cold product with the calculated 
amonut of hydrochloric acid, forms nitrosomalonyldiurethane, CgHjgO^Nj, 
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m:- p. 203 — 204°, which ^ves a colourless' Bhlution with sodium 
hydroxide, a yellow solution with amimoiiium hydroxide, and in aqueonj, 
solution yields a deep blue precipifeite by careful treatment witij 
sodium hydroxide and ferrous sulphate. ■ C. S. 

- t 

Action of Semicarbazide on Chloroaldehydes. Andrk Kling 
:{Compt. rend., 1909, 148, 568—570). — Chloral hydrate or chloral 
^coholate reacts readily with semicarbazide in aqueous solution 
forming chlw'al hydrate semicarbazide, 

CCl3*CII(OH)*NH*NH*CO-NH2, 

au unstable, crystalline substance decomposing at 90°. • When boiled 
with water or alcohol, it loses hydrogen chloride and forms the semi- 
.carbazone of glyoxylic acid. 

When an alcoholic solution of dichloroacetaldehyde and semi- 
carbazide is alllowed to evaporate in a vacuum, dichloroacetahlekyde 
semicarbazide, CgH^OCl.^Ng, remains as a crystalline mass, m. p, 
155 — 156° (decomp.). On boiling with water it is transformed into 
glyoialsemicarbazone. 

Chloroacotaldehyde hydrate forms a semicarhazone, 
CH^Cl-CHrN-NH-CO-NHg, 

m. p. 134 — 135° (dccomp.). W, 0. W. 


Deamotropy and Merotropy. VI. Constitution of Cyanio 
Acid. Ahthuk Michael and Harold Hibbebt {Annaleii, 1901), 384, 
129 — 146. Compare this vol., i, 91). — The authors have endeavoured 
to determine the constitution of cyanic acid by investigating the' 
action of tertiary amines on the substance in the state of vapour and 
also in solution. The problem is complex on account of the ease 
of conversion into cyamelide, and tbe fact that, not only do the 
primary and secondary amines react io solution to give the 
corresponding salts, but also the tertiary amines, trimethylamiDe, 
triethylamine, and tripropylamine. The salt is mixed, in many cases, 
.with cyamelide, the amount of the latter varying with the nature 
of the solvent. Tritsoamylamine, however, does not give rise to salt 
^rmation in any solvent, the precipitate consisting exclusively 
of cyamelide ; the same result is obtained by passing the vapour into 
the amine at — 10°. Since it is possible to prepare the salt indirectly, 
and it proves to be stable under the conditions just mentioned, the 
conclusion is drawn that cyanic acid in the state of vapour and 
dn solution is really carbonimide, COIUH. The main support of the 
latter argument lies in the fact that tritsoamylamine combines with 
tbe weakest acidic substances, such as phenols, to give stable salts, 
and its power of enolisation is practically non-existent. The salt 
formation in the case nf the other tertiary amines is explained as 
follows ; When a molecule of an amine, comes into the sphere o 

action of a molecule of carbonimide, OICINH, there is in every case 
a tendency towards salt formation. This expresses itself in primary 
attraction of the positive nitrogen of tbe amine for the iiegatne 
oxygen of the carbonimide, in consequence of which the positive 
charact ' of tho former undergoes a considerable alteration. 


As 
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a result, it has a greater affinity for a positive element, for example, 
hydrogen, which, if pronounced euough, results in the migration to 

. oc:nh 

it of the hydrogen of the carhonimide, as indicated thus ; \ / 

"NR3 

jf the character of the nitrogen of the amine is rendered strongly 
positive through the introduction certain radicles, for example, 
iioamyl, then, in spite of the influencing of the negative oxygen atom, 
it has'not the necessary affinity for hydrogen to enable it to separate 
the latter from the nitrogen of the carhonimide. Tritsoamylamipe, for 
this re.ison, does not yield a salt, but the large amount of free chemical 
energy in the molecule makes itself felt in the conversion of the 
carhonimide into cyamelide. From this point of view, salt formation 
does not presuppose the primary change -HNOO — >-NCOH, but 
represents the phenomenon of iiierotropisation, that is, the formation 
of a salt directly from a merotropic substance. 

The influence of various solvents on the transformation of cyanates 
into the corresponding carbamides has also been investigated. It is 
found that there is no simple relation between the specifio inductive 
capacity of the solvent and the rate of conversion (compaj-e Michael 
and Hibbert, Abstr., 1908, ii, 455). 

Alkylammoiiium cyanates have not been obtained hitherto in a pure 
state ; they may be readily prepared, liowevcr, by adding the amine to 
an ether eal solution of cyanic acid at - 10°, except in the case of 
tripropylamine, triwobutylamine, and triisoamylamine. The salts of 
primary and secondary amines change into the corresponding 
substituted carbamides at the ordinary temperature ; the rate of 
change depends largely on the nature of the amine. The following 
salts were prepared in the manner just described, and analysed ; they , 
are white, ciystalline substances, and melt in sealed capillary tubes at 
the temperatures given, isoAm>/lainnioniuiii emanate, m. p. 49 — 51*^; 
dkihylammonium cyanate, m. p, about 30—32“ ; dihobutylamvionium 
eyamte, m, p. 53 — 54°; piperidine cyanate softens at 35—37°; 
triniethylavwionium cyantUe^ and trietiiylainvionhan cyanate, Propyl- 
ammoniuvi cyanate and benzylamnioniutn cyanate are obtained as white 
precipitates by adding the amine to a solution of cyanic acid in chloro- 
fnrin, Traioamylammonium cyanate i.s obtained as a thick oil by 
adilirig water to the alcoholic solution of the salt formed by shaking a 
solution of trirsoamylammoiiiuni chloride in methyl alcohol with silver 
cyanate at - 10°, W H G 


Pulminic Acid. II. Two New Methods of Preparation of 
hulmmic Acid. IIeinrhh Wiel.vno ( Ber ., 1909. 42, 820—822. 
ompare Abstr., 1907, i, 196), — (1) Silver fulminate is formed by 
lea lug potassium aminomethylnitrosoiate with nitric acid in the 
piesence of silver nitrate. The amiuomethylnitrosolic acid is undoubtedly 
decomposed thus; _ 0 H-C(NHj):N- 01 I-^H 20 + N 2 + C:N-0H. 

(-j /^thenylamino-oxime, when treated with nitric acid, yields 
^u^niinic acid, which in the presence of silver nitrate is obtained as its 
er sa t, Nitrous oxide, undoubtedly derived from ammonium 

2 2 
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nitrate formed*’ diirfng ’the rea^idii, is eroWed'l.'.tlle' .thethedylamino- 
■Qxitne is decomposed thus : ^^^Hj + C.N-OH. 

’ ■ ' '• ‘ ' •'W.H.a 

' ■'Nitroacetonitrile. IV. Wilhelm Steinkoep (Ber., 1909, 42, 
i 617_621). — The constitution of this compound was fully established 
(Abstr.; 1908, i, 327), but experiments to hydrolyse the nitrile to 
hmide. were unsuccessful. It i^ already known that trichloroaceto- 
nitrile may be hydrolysed to the corresponding amide (Abstr., 1907, i, 
488), and the hydrolysis of the nitroacetonitrile, D’* 1’36, maybe accom- 
plished'by passing dry hydrogen chloride through an ethereal solution 
of- nitrile (1 mol.) and methyl alcohol (1 mol.) cooled by a freezing 
mixture: NOg'CH^'CN ■+- MeOH 4 - HCl — >'[N02*CH2*C(0Me).NH,HCl] 
— ^KOj-CH^-CO'NHj+MeCl. The yield is 40%, and the compound 
so prepared has m. p. 106 — 107"; it is, however, identical with nitro- 
Acetamide prepared by other methods (compare Abstr., 1905, i, 122, 
m. p. 101—102“; Ratz, Abstr., 1904, i, 858, m. p. 98— 99“). This 
method is recommended as the best method for preparing it. 

DichloronilroacetonUrUe, NOj-CC'l^'CN, prepared by the action of 
^chlorine on an ice-cold ai^ueous solution of ammonium ucinitroaceto- 
•hitrile, is a colourless, heavy oil, b. p. 39°/2 1 mm. It decomposes when 
.boiied''under atmospheric pressure, is apt to explode if impure under 
these conditions, and the vapour excites tears. . . .' • 

' !When an ice-cold solution of ammonium nitroacetonitrile is treated 
yrith a concentrated aqueous solution of sodium nitrite, cj/anomethyl- 
nitrolic acid, CN-C(:NOII)' 1 s' 02 . is formed as a viscous oil solidifying 
to a mass of hygroscopic crystals. It is unstable, and forms unstable 
red ainOTO«i«m and carmine-red siZwr salts. W. R. 

Nitrile Oxides. II. Heinrich Wieland {Ber., 1909, 42, 
§03—816. Compare Abstr., 1907, i, 527).— It has been shown 
previously (Abstr., 1907, i, 196) that metliylnitrolic acid when warmed 
with dilute nitric acid decomposes into fulmiiiic and nitrous acids. It 
is now found that an aqueous solution of methyhutrolic acid when 
evaporated on a water-bath leaves a residue of carbamide ; in this 
'qase, nitrous acid is eliminated, and the CNOU residue changes into 
cyanic acid, which then passes into carbamide. It seemed probab e 
that the substance first formed in these reactious was formoQitrile 
• oxide, which then underwent transformation into cyanic acid or 
fulminic acid. The isolation of formonilrile oxide, although not in 
the unimolecvilar form, has shown the correctness of this assumption. 
When an aqueous solution of metliylnitrolic acid is treated with tne 

heoretical quantity of a 10% solution of podium carbonate at very 
ow temperatures, an orange-red solution is obtained, whic a - 
mmediately becomes colourless, and deposits a substance having 
jmpirical composition CHON. This compound has the 
the hypothetical formonitrile oxide ; thus it yields salts of cya 
with alkalis, carbamide with ammonia, phenylcarbamide with . 

formic acid and hydroxylamine with acids, 
monia when reduced with zinc dust and acetic acid, hydreg 
when aluminium amalgam is employed as the reducing age , 
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formbydroxamic aeid when treated with water at the ordinary tem- 
perature. The physical properties of the substance and its close 
similarity to trioxymethylene, cyamelide, and cyanuric acid suggest 

_ _ the nftnsf-.if.llf.irtn t 


CH-O 

JCH 


o<r“^ 

^^PhC 


CPh-O 

■/Nk' 


N-O 

(I) 


(11.) 


the constitution represented by 
formula I. It ig proposed to 
|i.ii name the substance trif^dmin ; 
^CPh it is obtained as a colourless 
powder, and is almost as explos- 
ive as silver fulminate. 

Tribenzonitrile oxide (formula' 


N-O 


II) is prepared from phcnylnitrolic acid in the same way as trifulmin. 
It is a colourless, crystalline .substance, m. p. 1 35 — 130° (decomp.), and 
is not so explosive as trifulmin. In its chemical behaviour it is 
similar to benzonitrile oxide (compare Abstr., 1907, i, 527); thus it 
is converted by cold alcoholic hydrochloric acid into oxoazoximo 
hydrochloride to the extent of 80%, whilst the remainder is de- 
composed into benzoic acid and hydroxylaraine. It is converted by 
aniline into diphenylcarbamide, and when heated in toluene or 
xylene pasae.s quantitatively into pheuylcarbimide. 

It is suggested that a nitrile oxide is formed as an intermediate 
product in Hofmann’s reaction, thus ; R-C(ONa):N-Br y 


^*‘®‘' + E'd=N ■ 

O 

reaction, R'CO'N<Cy- — ^ E-C— 


O.C.N'R. Similarly, in Curtius’ azoimide 


W. H. G. 


Nitrile Oxides. III. The Salts of Graul and Hantzsch’s 

Leuconitrolio Acid. HEiNBicn Wiklasd (Ber., 1909,42, 816 820. 

Compare preceding abstract). — Ethyinitrolic acid, like the correspond- 
ing methyl compound, is decomposed by an aqueous solution of 
sodium carbonate, yielding triacetonitriU oxide, CgH^OgNj, obtained 
as a brittle, vitreous mass, decomposing tit about 95° ; it is very 
similar to trifulmin in its chemical properties. 

The remainder of the paper contains confirmation of the work of 
Graul and Hantzach (Abstr., 1899, i, 187). It is pointed out that the 
leuco-salts behave as mixtures of triacotonitrile oxide with a nitrite ; 
thus, aniline hydrochloride in .aqueous solution is at once diazotised by 
potas.sium leuconitrolate ; the latter when heated in xylene yields 
methyl carbimide, and when treated with aniline yields s-phenyl- 
ffiethylcarbamide. It is definitely shown, however,, that the leuco- 
salts .are not mixtures; moreover, they have the unimoleoular formula 
and it i.s suggested that they have the constitution 

CMe— N — 0. 

''N(OK)^ W. H. G, 

Hydroxide and Salts of Mercuriethylenediamine. Leone 
Esci [Gazzetta, 1909, 39, i, 143 — 147). — Salta of mercuriethylene- 
lamine, Hg.C 2 H 4 (NH 2 ) 2 , are prepared by the action of ethylene- 
lamine on mercury salts, by boiling ethylenediamine salts with yellow 
ercuric oxide, or by double decomposition of the acetate. They are 
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decomposed by hydrogen sulphide, mineral acids, potassium iodide, or 
sodium thiosulphate. 

M&rcurietkylenediamine hydroxiAe^ C„II^'Hg(NHg*OH)2,3'5H20, pre- 
pared from the sulphate and barium hydroxide, forms a white 
amorphous powder, decomp. 128®, soluble in water, decomposed by 
light. The cMoride crystallises from boiling water, decomp. 160“- 
the sulphate forms an insoluble precipitate of microscopic, rectangular 
tablets; containing H^O. A. preparation known as sublamina, con- 
taining 43% Hg, appears to contain molecular proportions of this 
sulphate and of ethylenediamine. The nitrate forms microscopic 
anhydrous granules, insoluble in w.ater ; the acetate is also anhydrous 
and forms microscopic, he-xagonal .scale.s, m. p. 195®. C. H. 1). 


Synthesis of a-Hydroxymercuri-fatty Acids. II. Methyl 
Hydroxymercurimethylmalonato and its Product of 
Hydrolysis, a-Hydroxymercuripropionic Anhydride. Waiter 
S cHOELLER and Walter Schbauth {Ber., 1909, 42, 177—785. 
Compare Abstr., 1908, i, 617). — Whereas methyl mercuridimalonate 
is formed remarkably easily {loc. cit.), alkyl-substituted malonatcs 
react sluggishly with mercuric oxide. Methyl a-hydroxymercunmeUiyl 
malonate, OII'Hg-OMe(CO,,Me) 2 , results when the ester (1^ mols.) is 
shaken with precipitated mercuric oxide (1 mol.) and water for four 
days at 37° in the dark. Admixed mercuric oxide is removed by 
careful washing of the product with 1% acetic acid ; it decomposes »t 
23S°, and the ester is regenerated by boiling with a halogen acid, 
W-Sodium hydroxide yields a-hydrox.ymercuripropionie anhydride, 


in 97% yield ; ammonium sulphide causes blackening, a reaction which 
appears to be a characteristic of a-hydroxymercuri-fatty acids ; /S-acida 
do not give this reaction. The blue copper salt, HgjC,H,„0,Cu, wss 
analysed ; the calcium, lead, and mercury salts are white; the sdm, 
yellowish-white. Towards mineral acids it behaves .similarly to its 
lower bomologue {loc. cit.). Sodium a liydroxymerouripropionate is 
poisonous, “ organotrop " ; the /J-hydroxy-salt is, on the other hand, a 
disinfectant, “ parasitotrop.” • . ■ u 

Hydroxymercuripropionic anhydride can be obtained in 93% yield 
from mercury acetamide and methyl methylmalonate in the presence 
of alkali. The acetamide formed initially from the condensation 
of mercury acetamide and methyl methylmalonate is soluble in water, 
whereas that from methyl malonate is not, and as these regenerate the 
ester with hydrochloric acid, advantage is taken of these faet^or the 
purification of commercial malonic esters. " • “■ 


^;.Sp>qaIled Pure A' ’-Dihydrobenzene and its Molecular Ee- 
fractdrMi. Carl D. Harries and Hans vos Splawa-Netman ( 
1969L42, 693— 698).— According to Zelinsky and Gorsky (Abs ^ 
1908, i, 619), A'Acyefohexadiene exhibits no optical exa a i 
although it contains conjugate double linkings. Briihl {iJnd., u, 
has already questioned the constitution of this compoun , an 
authors bring forward evidence which indicates that e pr 
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obtained by Orossley'e (Trans., 1906, 86, 1403) or Zelinsky’s Hoc. cU.) 
method is a, mixture ot Al'^-oyc/ohexadiene and ejfc/ohexene. ' 

This evidence is baaed on the iact that the ozonide of the hydro- 
carbon when decomposed with acetic acid yields adipindialdehyde as well 
as snocindialdehyde, and from the former, cycfopentenaldehyde (Baeyer 
and Liebig, Abstr., 1898, i, 638) was readily isolated. J. J, S. 

Sodium Derivative of Indene. Rudolf Weissoebbek (Ber. 
1909, 42, 569—572); Gesellschaft fur Teerverwertueo {D.R-e’ 
305645. Compare Abstr., 1908, i, 873).— Many unsuccessful attempts 
have been made to obtain the potassium derivative of indene 
(compare Thiele, Abstr., 1901, i, 182 ; Kraemer, ihid., 535). It is 

now found that the sodium derivative. may be 

prepared by heating indene with sodamide at 110 — llS”, by treating 
indene and sodium at 120—130° with ammonia, or by heating indene 
with sodium at 140 — 150°; it is obtained as a brown, amorphous mass 
having the appearanoo of colophony. The formation of the sodium 
derivative of indene furnishes a ready means of obtaining this hydro- 
carbon in a state ot purity from the so-called “heavy benzene,"' 
b. p. 175—185°, obtained from coal-tar. This fraction is treated in 
the manner just described, the unattacked hydrocarbon removed by 
distillation under reduced pressure, and the sodium indene decomposed 
with water. "W H G 


Indene in Goal Tar. Adolf Spilkeb and Alfred Dombrowsky. 
(Ber., 1909, 42, 672 — 573. Compare Kraemer and Spilker, Abstr., 
1891, 205).— Pure indene, obtained from coal-tar by the method ^ 

described in the preceding abstract, has b. p. 182-2 182-4°/761 mm 

(corr.), 1-0002, 1-5773, f. p. —2°. Indene dibromide, contrary ■ 

to the statement of Kraemer and Spilker {loc. cit.), is a stable substance 
crystallising in colourless, thick prisms, m. p. 31-5 32-5°. 

W. H. G. 


Photochemical Reactions of the White and Yellow Diphenyl- 
ootatetrenes. Hans Stobbf, {Ber., 1909, 42, 505—568. Compare 
Abstr., 1908, ii, ,339).— From the method of formation, it is probable ; 
that the white a6-diphenyI-A''y'i-octatetrene of Fichter and 
^bstr., 1901, I, 594) and the yellow ad-diphenyl-A'T'i-octatetrene of- 
J ig and Batt (Abstr., 1904, i, 744) are stereoisomerides, in which'- 
case it should be possible to convert one into the other by the action of- 
Ik ^°und that both substances in the presence of air and-, 
un er the influence of light undergo oxidation, yielding resinous 
products containing benzaldchyde and benzoic acid. In the absence - 
oxygen, however, only one substance is acted on, namely, the yellow" 
variety, which passes into the white isomeride. W. H. G. 


Reactions. IV. Thermodynamic Theory of ' 
850 'So Processes. Fritz VVeigert {Ber., 1909, 42, . 

of antt, Abstr., 1908, ii, 914). — The photopolymerisation • 

has been farther studied. The pro- 
ity previously found between the amount of light energy 
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meet chemically and 'eijieirgy'^bTOroea/ tb 
TOJifirmed. ^ Frpm ei|)Wfment8 made in' the d&rk’at &5® and 105®, the 
cohclusmn is drawn that the equilibrium 20 j 4 Hj^j is altered 

in ' favour /of the 'diamhracene at the higher temperature, and the 
thermal value of the polymerisation is calculated as — 20,000 cal 
The relation between the equilibrium constant in the dark and 
•temperature is expressed by the equation ]ogK= — 4330/r+ 10-27 
which has-been tested by experiments at different temperatures in 
'toluene solution, and also in benzene and xylene. The high value of 
4*5% has been experimentally found to represent that proportion of the 
en'ergy absorbed by the anthracene which is used chemically. 

When a platinum wire heated electrically is made to glow (tempera- 
ture about 900®) in a boiling solution of anthracene in ether, or light 
petroleum, which contains solid anthracene, a crust is formed on the 
wire. This in part consists of dianthracene. B. F. A. 

Preparation of Aniline and its Homolog-ues. Aktiengesel[,* 
SCHAFT fCr Anilin Fabrikation (D.R.-P, 204951). — The halogen of 
chlorobenzene can be replaced by ammonia by beating the halogenated 
hydrocarbon with ammonia in presence of copper salts. Chlorobenzene 
(200 parts), 25% aqueous ammonia (600 parts), and copper sulphate 
(25 parts), when heatod at 180 — 200® for twenty hours, yield 80% of 
the calculated amount of aniline. G. T. M. 

Preparation of Sulphanilio Acid. Aktiengeselischaft f(Jr 
Anilin Fabrikation (D.R.-P. 205150). — Sulphanilic acid in an 80% 
'yield can be obtained by heating chlorob0nzeDe-;?-sulphonic acid with 
aqueous ammonia and copper chloride at 170® for twelve hours. 

; G. T. M. 

Action of Calcium Hypochlorite on w-Nitroaniline. Wii^uf 
KObner and Angelo Contardi (Atti R . Accad . Lincei , 1909, [v]Jl8, 
i, 93 — 103. Compare Abstr., 1908, i, 523).— By the action of calwum 
hypochlorite, in such quantity as to contain 1| mols. of active 
chlorine, on 1 mol. of m nitroaniJine in glacial acetic acid at; 0— 60°, 
allowing the solution to remain for twelve hours, a reddish-brown pro- 
duct is obtained when ice-water is added, and a further brownish- 
yellow precipitate is obtained on partial neutralisation of the filtrate. 

The first product consists mainly of 2 : ^’dichloro-Z-niti'oanilinA, long 
needles, m, p. IIO'S®. The acetyl derivative forms glistening 
crystals, m. p. 128'6®. Together with this is the 2 : 4 : 
Z-nitroaniline, m. p. 102*5®, the acetyl derivative has m. p. 191 -195° 
and also 2 : k-dichloro-^-nitroaniline^ m. p. 97'5®, acetyl derivative has 
m. p, 128*9®. . . 

Ihe second fraction contains chiefly A:-cftloro-^-nitroanihne, ni. p. 
97*6®; acetyl derivative, m. p. 150°. No trace of 4 : 6-dichloro- 
3-nitroaniline could be detected. ^* ^ 

[Preparation of the Alkali Derivatives of Aromatic Prima^ 
and Secondary Amines.] Basler Chemische Fabrik: (D. ^ ■ 
205493). — The aromatic amines do not react readily with the a a 



|)^tfANfb c^MisjrRY. 221' 

metals, but; Ibtijjd' -.that ^ when a. -mpcturQ of alkali, 
metal and ah Edkali h^drhxide is endplo^^, -the . reaction _-pi;oceed8. 

smoothly^ . ': . _ _ ^ ‘ 

A mixture of metallic sodium and potassium hydroxide keated 
to 200- — 260° ' was - employed, and at these temperatures andihe, 
o-toluidiee, and methylaniline were readily absorbed, forming mixtures 
of their sodium and potassium derivatives, which were thus obtained’ 
as crystalline, dark brown, very reactive products, regenerating the^ 
base on treatment with water. q rp 

Mercury Double Salts of Tetrahydronaphthylamines. 

OsKAK Grob-mann and Arjen Bbouwer {Annalen, 1909, 366, 50 52" 

Compare Bamberger, Abstr., 1888, 600, 960).— ar-^S-Tetrahydro^ 
naplithylamine hydrochloride combines with mercuric chloride in two^ 
proportions. The one compound, C,„H,j-NU.3.HCl,2HgCl.^, crystal-' 

iises from water in long, glistening prisms, m". p. 241-6 242“- the 

other, 2 (C^yH'jj’NHg,HCl),HgCl 2 , cry.stallises ir> colourless plates), 
m. p. 221—222°, and is only formed in the presence of an excess of, 
hydrochloric acid. When crystallised from water it yields the less' 
fusible compound. -V 

ar-a-Tstrahydronaphthylamind yields the compound 

m. p. 179— 180° ; also a compound, 2(C,(,H„-xMH2,HCI),HgCL, which 

crystallises m doubly refracting plates, m. p. 217*5 219® and V 

third compound, OioHu-NHj,HCl, 2 HgCl 2 , which forms colourless 
prismatic needles, m. p. 192*5 — 193*5®. J. J S 


Preparation of 2-p-Nitro8oanilinonaphthalene-6 : adisui-. 
phonic Acid. BADiacHE Anilin- i Soda-Fadrik (D.R,-P. 205414).' 

When treated with alcoholic, or concentrated aqueous, hydro^ 
chloric acid the nitro.soamines of the 2-arylaminoDapbthalen6s are 
converted into nitroso -derivatives containing the nitroso-group in the, 
contiguous a-position of the naphthalene nucleus. When the nitrpa-*-' 
amine of 2-anilinonaphthaIene-C : S-disulphonic acid is thus treated 
the nitroso-group migrates into the phenyl ring in the para-position , 
to the aminic nitrogen, forming 2p-nitrosoanilinonaphlhaUne-5-S- 
di.ulphomc acid, NO./C,H,-NH-C.„lJ,(S 03 H),, reddish-brown needlesi, 
readily soluble in water, G T M 

The Compounds which Cause the Bed Colour in Phenol., 
Harry D. Girbs {I’/iilippine J. Sci., 1908, A, 3, 361).— Phenol, which* 
ad become red by expo.sure to sunlight at a temperature of 30°, was 
mated with a small quantity of sulphurous acid and distilled in' 
steam; the residue in the distillation flask, after filtration from a 
* amount of red precipitate, was extracted with ether, and- 
j” contain considerable quantities of catechol and quinone. 
and tb attributed to the solution in phenol of quinone 

nrpR ^ iy-coloured condensation product pbenoquinone. The' 
of u exygen was proved to be necessary for the production 
coloration -was produced in moist phenol 
ed in sealed tubes filled with carbon dioxide on exposure to 
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sunlight. This fact, inoreover, apj^ars to shidw that water a i 
carbon dioxide do not re^fc, in the presence of sunlight to for*^ 
^’ hydrogen peroxide and oxygen, as assumed by ron '^^eyer, since tU 
presence of oxygen in these experiments would have been revealed h 
the production of a red colour. ' P. H ^ 

Preparation of ja-Aminophenol and its Alkyl Derivatives 
Aktienoesellschapt pur Anilin Fabrikation (D.R.-P. ■205415j_^ 
• By heating p-chlorophenol at 135 — 140^ with ammonia or primar 
bases (such as methylamine) in the presence of copper salts; (copper 
sulphate, for example), 7>-aminophenol, p-methylaminophenol anj 
similar compounds are readily obtained in excellent yield. '^•Ethyl 
aminopli^nol^ white needles, in. p. 100°, which is thus obtained, gives 
an oily nitroso-coinpound. Cf. T, M 

Behaviour of 3 Nitro-/)-cre8ol towards Sulphuric Acid 
. Gustav Schultz and Oskar Low (Ber.y 1909, 42, 577 — 578).~-The 
compound obtained by the action of fuming sulphuric acid on S-nitro- 
^-cresol, previously thought to have the formula O^HgO^ (Schultz 
Abstr., 1907, i, 1030), has now been found to be identical with acetyl- 
acrylic acid, and is formed as follows : 

The reaction takes place according to the equation : 

2C7H7O8N + 7H230, = 20.,H,,03 + (NH,)2S04 + 4H2O + 6SO., + 4C0,. 

J. C.C. 


Intramolecular Transformations of Acylated Compounds, 

Karl Auwers {Annalen, 1909, 364, 147 — 182). — The results obteiced 
in this investigation, together with those published previously on the 
intramolecular transformations of acylated phenols containing amiDo- 
and imino-groups (compare Auwers, Abstr., 1904, i, 581, 7 3 6, 1051; 
Auwers and Bondy, 1053; Auwers and Biirger, ihid.y 1054; 

Auwers and Dannehl, Abstr., 1908, i, 458), are discussed in detail, and 
the following conclusions drawn : (1) In ordinary circumstances 

an acyl group migrates spontaneously from the oxygen to the nitrogen, 
no matter whether this the first, second, or third member of a aide- 
chain in the ortho-po.sition, provided the acid character of the acyl 
group and the basic character of the nitrogen group are sufficiently 
pronounced. (2) The migration of the acyl group is rendered more 
difficult by greatly diminishing the basic character of the amino- or 
imino-group; in many cases a rearrangement is totally prevented. 

(3) The migration of the acyl group is similarly affected by reducing 
the acidic character of the acid radicle, but up to the present no case 
has been observed where the migration has been completely checked. 

(4) The nitrogen group is able to attiuct both heavy and light acid 
radicles, provided its basic character is sufficiently pipnounced. The 
relative weight of the acyl group is, however, a determinative factor 
in the intramolecular transformation when the compound is a neutra 
substance, or only slightly basic ; as a rule, in such cases, the ease 
with which the acyl group migrates diminishes greatly with an 
increase in the weight of the group. 
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nVitli StOiJLEE.]— ^“Tdlyl methyl • "and 'chloroacetyl 

chloride react 'da B^aivalatlt proportions in the ^iresence of aluminium 
chloride, yielding 3-chlor6acetyl-yj-oresol and'3 i S-dichlOroaeetyl ytcregol ’ 
(compare Fries aUd Finck; this vol., i, 42). 3 ; 5-t)iacel7jl-^-<»gsolf 

c ie obtained when 3 mols. of chloroacetyl chloride are’ 

employed ; it crystallises in slender needles and long, conhpact prisms, 
m. p. 82—83“ 3-ChIoroacetyl-;)-cresoI, when reduced with zinc dust , 
and acetic acid, yields 3-acetyl-p-cresol, long, glistening, colourless' 
prisms, m. p. S0“ (compare Auwers and Betteridge. Abstr., 1900, ii, 
262), and heated with benzoyl chloride yields the benzoate', 

CijlIiaOjCl, long, glistening prisms, m. p. 92“ The latter sub.stance-, 
when iieated with aniline or y>-toluidine dissolved in toluene, yields ‘ 
,, , ,, , , CII— OMeiCII 

^.Unzo,jl-Hhenylglycyl-r.-cresol, yH-0(0H):6.C0-CH,.NPh Bz ’ 
scales, ra.p. 172-5'', and N-benzoyl-^-^-iolylglycyl-i>cre8ol, 
filverv leaflets, m. p. 193-5°; the oxime of the former, C22H2o03N‘2» 
forms’ flat, compact needles, m. p. 157—158° Z-Phenylghjcyl-'^-cresol, 
by boiling 3-chloroacetyl-/) cresol with an alcoholic 
solution" of aniline, crystallises in small, slightly yellow needles,'' 
m. p. 82— 83°; it yields the JV- benzoyl derivative, m. p. 172'5°, even 
when benzoylated in pyridine. ^ 

^With Hugo Dannehl.J When the acetate of dibromo-^-hydroxy- 
beiizyl bromide is heated with j^-nitrophenylbydrazine under pressure 
&t 100°, it yields the o,'^^-ctcet(ite of dxhTomO''^'Ji'y<iToxyh€Tizyl‘^' 7 iitTO“ 
phmylhydrazim, 0H*CgH2Br2*CH2-NAc*NH-C,jH^*NO2, a chocolate- 
browu, crystalline substance, m. p. 258—259° (decomp.); the same 
compound is obtained by condensing ^-acetyl-jo-nitrophenylhydrazide 
with dibromo-jD-hydroxybenzyl bromide. 

[With Fritz Eisenlohr.]— The of 3-?u>t>-p CT’C5o7. ' 

N02'C(;Hj|]Me'O'CO*NH.Ph, is obtained by heating the nitrocresol with 
phenylcarbimide under pressure at 120—130°; it forms pale 
yellow crystals, m. p. 102°, and when reduced with zinc dust-': 
and acetic acid yields O^arbanilido-Zamino ip-cresol, 0,4H^402N2, 
white crystals, m. p, 169°, and ^-C(tTh<tnilido-'i'am.i'iXo-'^-cvesolf 
latter substance may also be prepared by the action - 
of phenylcarbimide on 3-amino-jo-cresol, or by treating the (9-derivative 
with hot glacial acetic acid ; it crystallises in slender, silky needles. • 
m. p. 158— 159° 

[With W.HiETand Karl MiTixER.]— 3-.fienscn«a£o-p-£o?y; propionate, 
^16^1600^2’ obtained by the action of propLouyl chloride on 3-benzene- 
a2o-;!-cresol, forms small, bright red needles, m. p. 48 — 49°, and is 
red^d by sodium amalgam to the corresponding Ayc^raso-derivative, 
^16^18^2^2’ ^ gi'een powder, m. p. 100° (decomp.). 

V'iolueneazo-p-iolyl propionate, can only be obtained by ' 

eating the azo-phenol with propionic anhydride ; it crystallises in 
ark red leaflets, m. p. 62°, and when reduced yields the corresponding 
y raao-derivative, C^^H2ij02N2, obtained as colourless leaflets, 
p. lOo . Both of the preceding hydrazo-compounds are definitely 
shown to be O-propionates. 

ff^lf bromide, Cj^HgO^Br^, forms white, 

needles, m. p. 89°, and when acted on by phenyihydrazine yields 
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the a - N -propionyl - 3 : 5 - dibromor 2 -hydron^btnilylpKenylhnirn,- 
OHTC,HjBrj-CH,-N(COEt)-NHPb. pearly leaflet^ b. p. 164° 
same compound is obtained by the action ' of «-pi:opionyIpiie„,|° 
, hydrazine on dibromo-o-hydroxylbenzyl bromide. Dibromo-o-propio 
oxybenzyl bromide, when treated with s-acetylphenylhydrazine, yielj 
the o-propioTMte of a-'S-acetyldibromo o-hydroxybenzylphenylhydram^ 

CjgHjjOjNjBr^, crystallising in glistening leaflets, m. p. 188 iggo' 

The substance is not affected by boiling with glacial acetic acid. 

W. H, G. 

Crystallography of p-Dithymolylamino Dimethyl Ether 
A. Feksmann (ZeiUch. Kryel. Min., 1909, 46, 219; from 
Nai. Moacou, 1906, Nos. 1 and 2, 133 — -138). — The crystals are 
rhombic [a : i : o = 1152 ; I : 0 685] (compare Decker and Solomm 
Abstr., 1905, i, 197). L. J, S ’ 

Separation of o- and p-Phenolsulphonic Acids. Julius 
Obbhmillee (D.R.-P. 202168).— a solution of o- and p-pheaol- 
Bulphonic acids is treated with barium carbonate and evaporated 
until granular aggregates of barium o-phenolsulphooate separate 
accompanied by needles of the para-salt. The latter is dissolved by 
the cautious addition of water, and the less soluble ortho-salt thus 
separated. The mother liquor is treated with magnesium sulphate 
and evaporated until magnesium p-phenolsulphonate separates. The 
final mother liquor contains a little of tho meta-isomeride and more el 
the ortho-salt. 

When the free acids are converted into magnesium salts and their 
solutions evaporated, the major portion of the para-salt separates first. 
Further addition of magnesia to the mother liquor leads to separation 
of the dimagnesium salt of the ortho-acid. G. T, M. 

Preparation of Aminophenol-2 sulphonic Acid. Aeiiek- 
GESELLSCHAFT Ft’R Anilin Fabrikation (D.K.-P. 202566). — p-Amino- 
phenol-2“Sulphonic acid is prepared by heating 4.cbIorophenol-2- 
sulphonic acid with aqueous ammonia and copper chloride at 165° 

G. T. M. 

New Salts of Guaiacolsulphonic Acid. Achille Tagliavini 
{Boll. chim. farm.., 1909, 48, 6 — 9). — Potassium guaiacolsulphonate is 
used as a drug ; salts have now been prepared with antipyretic and 
analgesic bases. 

p-Fhenelidylglycyl guaiacolaulpho^mla, 

0EfCJd,-NH-C'0-CH5,-NH2,0Me-CBH3(0H)-S0JI, 
prepared by adding an ethereal solution of the base to a concentrated 
alcoholic solution of the acid, forms small crystals, m. p. 183°. 

Buquinine guaiacolsulphonate,, 

C05KfC„„H„30i,N2,0M:6-C6H3(0H)'S02H, 
prepared by mixing hot solutions of basic euquinine sulphate and 
barium guaiacolsulphonate, forms a powder, m. p. 84°. 

p~Phe7h6tidin6 guaiacolsulphtmale, 

0Et-C3lI^-NU3,0Me-0,jHj(0H)-S03H, 
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prepared first salt mentioned, forms microscopic 

crystals, m. p. 186— 188“ ' C. H. D 

Preparation of Salts of Oarbonatoguaiaool-mono- and -di-' 
Bulphonio Acids. Alfbed Einhorh (D.R,-P. 203754).— It has been 
found that carbonyl ^ chloride ^ will condense with alkali guaiacol- 
sulphonates in alkaline solution, giving derivatives in which the 
carbonyl group becomes attached to two phenolic oxygens. 

Potassium carbonatodiguaiacoldisulphonate 
CO[OC,H3(OMe)-SO,K]„ 

needles from water, is produced by passing carbonyl chloride into an 
alkaline solution of potassium guaiaeolsiilphonate (thiocol). Potassium 
carbonatodiguaiacolsulphonate, CcH,(OMe)-O-CO-0-0cH3(0Me)-SO K, 
is similarly obtained from a mixture of guaiacol and its sulphonate.* ' 

G. T. M. 

2 Hydrox:yBtilbeae. Stanislaus von Kostanecki and Josef 
Tameok {Ber,, 1909, 42, 825—827). — ^-HydroxysUlbens, prepared from -^ 
3 -methoxystilbene by beating with alcoholic potassium hydroxide at 
160°, crystallises in colourless needles, m. p. 147°, which dissolve in ' 
dilate sodium hydroxide with a green fluorescence; 2-ace(oxystUbene 
forms colourless needles, m. p. 54 — 55° 

2-Acetoxy»tilbeiie dibromide, OAc-CeH^-OHBr-CHPhBr, prepared by 
the addition of bromine in carbon disulphide solution, separates in long 
glistening needles, m, p. 150°. When heated with sodium ethoxide, it 

is converted into the 1 -phenylcoumarone, CcHj<^>CPh, m. p. , 

120-131“ described by Stoermer (Abstr., 1904, i, 181). 

2-Stilbenyloxyacetia acid, CHPhlCH-CjH^-O-CHj-CO.H, crystallises 
in long needles, m. p. 136°; the dihromide forms colourless needles 
m. p. (decomp.). * 

Eihyhne di-i-stilbenyl ether, C2H,(0-CcH,-C'H:CHPh)., formed by 
the action of ethylene bromide on an alcoholic solution of sodium-o- * 
hydroxystilbene, crystallises in colourless needles, m. p. 110“. 

E. F. A. 

Preparation of Anthranol and its Derivatives from the 
Corresponding Anthraquinones by Reduction with Metals 
voRU. Friedr. Bayer * Co. (D.E.-P. 

“ . }' Anthranol is readily obtained by adding copper or 

a uminium powder to a solution of authraquinone in concentrated 
™ P uric acid at 30—40“, and pouring the decolorised solution into 
u r, itis reorystallised from glacial acetic acid containing a trace of 
aluminium and a little hydrochloric acid. 

nibn nau be similarly prepared from a-aminoanthra- 

ppduotion with aluminium bronze in cold concentrated 
sulphuric acid. G T M 

— PUXEDDU {Gaxzetla, 1909, 39, i, 131—137). 
feadilv ** anfl similar compounds containing the allyl group 

cot v,olu° isomei ides containing the propenyl group do 

1 polymerides. igoEugenol is best etherified by treatment 
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with sodium hydroxide and eUiiyl sulphate; the "ethyl ether form- 
brilliant scales, m. p. 64® (compare Eyknsan, Abstr., 1890, 7481 
The molecular weight in acetic acid solution is normal. hydrogen 

chloride in ethereal solution converts it into a polymeride crystallisin 
from aqueous alcohol in white prisms, m. p. 130°. The polymeride 
obtained by Wassermann (Ahstr,, 1879, 790) had a lower m. p. 
was insoluble in ether, whereas the new compound dissolves readih 
in ether. It is insoluble in water, dilute acids, or aqueous alkalis ^ 

Dit'soeugenol is best prepared by heating an alcoholic solutioa of 
Moeugenol with fuming hydrochloric acid on the water-bath, ft 
forms white needles, m. p. 180°. Ethyl sulphate or iodide converts its 
sodium derivative into an ethyl ether identical with that obtained by 
the direct polymerisation of isoeugenol ethyl ether. 

The nature of the isomerism of the two diethyl ethers is not yet 
certain. The products of bromination and oxidation are under 
investigation. C. H, D. 


Polymerisation of Aromatic Etbylenic Compounds. Luigi 
Fbancesconi and Ernesto Puxeddu (Gazzetia, 1909, 39, i, 202—211). 
— Although compounds in which the side-chain contains a pair of 
doubly-linked carbon atoms, one of which is directly joined to th& 
benzene ring, generally polymerise, there are great differences in the 
readiness with which polymerisation takes place in related compcuuds. 
The authors have studied the influence of constitution in the case of 
eugenol and u'oeugenol and their ethers, and of safroleand {^osafrole. 

Dmoeugenol is obtained when light acts on an alcoholic solution 
of tVoeugenoI in presence of hydrochloric acid, or by the action of 
hydrogen chloride on the dry ethereal solution (compare Puxeddu, 
preceding abstract). Tlie product is in all cas^s identical with that 
obtained by Tiemann (Abstr., 1892, 45) by the hydrolysis of the 
acetyl derivative. 

Eugenol and safrole do not polymerise when treated by either method. 
ifioSafrole yields a viscous product. 

EhVoeugenol dimethyl ether crystallises from aqueous alcohol in 
long, white needles, m. p. 106 '. 

Bromine reacts with ditsoeugenol in chloroform solution, yielding 
a dibromo-derivative, m. p. 168 ', which on analysis did not give figures 
corresponding with any simple formula. 

Bromine converts dmoeugeuol dimethyl ether in ethereal bolution 
into a wouo^>romo-deriv}itive, 0.,.,Ho.-C).Br, crystallising from alcohol, 
m. p. 125“ " C. H. D. 

Cyclic Trimetbylene Compounds of the Type • 

Pierre Bruylants {Bull. Acad. roy. 1908, 1011 — 1081).— fhe 

author has prepared a series of compounds containing the cycfopropyi 
group, and has recorded in a series of tables the relations obtainiog 
between the boiling poinfas and densities of these compounds and t e 
corresponding r^opiopyl and allyl derivatives. The cornpoun 

examined include : (1) ketones of tho type obtained by 
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the action of organoma^n^^um derivatives on efchylenoacetonitrile 
(,jrf„propanecarboxyloni^le),NC-CH<V” 2 . ^ 2 ^ secondary alco- 
hols, OH‘CHK‘CH<^V^^, prepared from the ketones by reduction ; 

( 3 ) the tertiary alcohols, OH-CRR'-CH<V^* prepared by applying 

the Grignard reaction to the ketones; (4) the chlorides, bromides, 
iodides, and acetates of the tertiary alcohols; ( 5 ) the ethers and 
uDsaturated hydrocarbons obtained from these salts. 

c;,cfoPropyl methyl ketone, COMe-CH<V|j2 (Perkin. Trans., 1885, 

835; Lipp, Abstr., 1889, 843), prepared by the action of magnesium 
methyl bromide on cycfopropanecarboxylouitrite, has b. p. II 47772 mm. 

cploFrop'jl ethyl ketone, COEt-CH<9^2, b. p, 132—133° (corr.)/ 

767 mm,, D-O 0-9152, «■„" 1-4293], on reduction -with sodium and 

alcohol yields cyclo/n-opt/lethylmrbinol, OH-CIIEfCH <*(®2 b .p. 

140“/767 mm., D-“ 0-8901, 1-4326; the ace«a4« has b. p. 1597765 mm., 

D‘" 0-8175. cydoPropyt isopropyl ketone, COPr^-CJ{<;9®2 b. p. 

139-1417769 mm., 0-9006, «;)' 1-42731. yields on 'induction 

e^chi/ropylisopropylcarbinol, OH-CIIPi-, 9 -OH<^ 9^7 b. p, 151—1527 

/69 mm., Wo 1‘43643 ; the acetate has b. p. 171 — I 

cyefoPropyld.methylcarbinol, OH-CMe„-ClI<9“2 (Zelinsky, Abstr., 

1901, i, 661 ; 1902, i, 70), prepared by the action of magnesium methyl 
bromide on ethyl oyo&propanecarboxylate, has b. p. 1 247776 mm D 2 » 
■9335, n-S 1-432.32 ; the chloride has b. p. 132-133° 0 gwT- the 

ro«udr bash p. 152-1537766 mm., D'> 1-218 ; tb; iodide has b. p. 
non:- ^ 1'338, the acetate has b. p. 159 — 160°, 1)““ 

U aibi. ihe unsaturated hydrocarbon, ft cyoioin-opylpj-opylene, 

CH.,:CMe-CH<V^7 

b'v obtained advantageously 

17n^. ^ potassium hydro.xide on the preceding bromide at 

m the produced by the action of alcoliolic potassium hydroxide 

l aloo ni T ’ ‘J‘t-ect dehydration of 

y means of phosphoric oxide, and combines with bromine 

» form the t--iSronio.derivative, t:H,tii-CiIeBi-CBr<9^7 l-Ethoxy- 

'■^^opykyoioyn-opane, p 140— 145°,D0» 0-82493, 

together -with the preening hydrocarbon when 
Ohc potassium hydroxide on its bromide, chloride, or 
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iodide; it reacts with hydrobromic foym 

cyclopropane, b. p, 174® or^OS — 110°/55 mm., d:o 

1*1597, which is isomeric with the bromide of the original alcohol 

CH 

cycioPropyldiethytcarhinolf hash. p. 158 1590 , 

759 mm., 0‘9055, n* 1-44638; the cA/or£<ie has b, p. 160—166® mo 
0 9407 ; the bromide has b. p. 186 — 187®/756 mm., 1*1479 ; the 
iodide has b. p. l52®/55 mm., 1*3357 ; when the bromide is heated 
with alcoholic potassium hydroxide, a mixture of the ethylenic hvdra 
CH ^ 

carhoiii CHMeICEt*CH<[[« y-cycloprcpy^-A^-amy^cne, and the ttlm' 

dig ’ 

^CH 

CHEt 2 ‘C(OEfc)\^^^ {^^'ethyl-a-ethyleno-a.-ethoxyhutane)y is produced; the 

hydrocarbon has b. V 129—130®, 0-7644, < 1*45841, and the 

ether has b. p. 176—178®, D^o 0 8130. 


cycloPropylmethyUthylcarbinol, OH*CMeEt*CH<^ 


■CH, 

ch; 


has b, 


141— U2°/761 mm., 0-90119, nf;* 1*44135 ; the chloride b. p. 
150—153®, 0*039l ; the brojnide has b. p. 167 — 16S®/766 mm,, 

D®® 1*1938; the iodide has b. p. 128 — 130®/56 mm., 1*3499. The 

ethylenic hydrocarbon^ OHMoICMe'CHc^^^^ (^-cyclopr(?py^A^- 6 ^^^^^ 

ene)t is obtained from the preceding bromide by the action of potassium 
hydroxide at 170®, and has b. p. 107 — 109°/764 mm., 0 7743, 
1*44476. M. A. W. 


Action of Sodium and Amyl Alcohol on Cholesterol. G. G. 
WiLENKO and Sigmund Motylewski {Bull. Acad. ScL Cracow^ 1908, 
837 — 841. Compare Diels and Abderhalden, Abstr., 1906, i, 272; 
Neuberg, ibid., 356 ; Windaus, ibid., 1907, i, 610). — In addition to 
dihydrocholesterol two new products have been obtained by 
reducing cholesterol with sodium and boiling amyl alcohol. One 
of these resembles coprosterol, and is termed Vcoprosierol. Of the three 
compounds it is the one most readily soluble in ethyl alcohol, and 
crystallises in long needles, m. p. 86 — 87®. It has [ajo -14'3° 
and gives most of the colour reactions characteristic of ordinary 
coprosterol. The third product, termed •^-cholesterol, C^yH^gO, w 
sparingly soluble in ethyl alcohol, and crystallises in glisteningi 
rhombic plates, m. p. 135 — 137®. Some specimens were dextro- 
rotatory, others inactive. It yields an acetate, m. p. 100 — 102', but 
does not form an additive compound with bromine. The best yields 
of y-cholesterol are obtained when the reduction is carried out at 
110 — 115°. Higher temperatures favour the formation 0 
/-coprosterol. *^* 

Phytosterol from Rape Seed Oil. Adolf Windaus and A. 
W'elsch {Ber., 1909, 42, 612—616. Compare Windaus and HautD, 
Abstr., 1907, i, 129, 921). -The phytosterol from rape seed oil, m 
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. +L-,3terols from other sources, is a mixture of a stigmasfcerol and a 
? tLterol, which may be separated by the actioa of bromine on the 
mixture of acetyl derivatives. The stigmasterol yields a compound, 
C 11 analogous to stigmasteryl acetate tetrabromide. This is 

terinS hrassicasteryl acetate teirahromidei and crystallises from a 
mixture of chloroform and alcohol in well-developed, rhombic plates, 
wiiich decompose at 209'^. 

Jirasiic(LSteT>jl acetate, obtained by the action of zinc dust 

and acetic acid on the tetrabromide, ciystallises from alcohol in thin, 
dx-?ided plates, m. p. 157 —158® AVheii hydrolysed with alcoholic 
Mtash it yields brassicasterol^ 023114,^0, H2O, which also crystallises 
[^rQta alcohol in six-sided plates, m. p. 148't It loses the water 
of hj-dration at 100®, and has [a]o - 64®25' in chloroform and 
-Co^oT in ether; the propionate^ ^3iH5o^2» P- 132®, and 

yields a tetrabromide which decomposes at 206®. The h&nzoate 
crysUllises from alcohol in long, glistening needles, m. p. 167®. 

The sitosterol can be obtained from the mother liquors of the 
sti'^mastcrol tetrabromide in the form of itt dibromide. The sitosterol 
has m. p. 142® and [a]fr -34®20' in ether. The acetate has m. p. 
134”; propionate, 116°; cinnamate, 151°, and benzoate, 146°. 

J. J. S. 


Preparation of Crystalline Salts of o-Dihydroxyphenyl- 
ethanolmethylamine. Farbwerke vorw. Meister, Lucius & 
Bbuni.vg (D.R.-P. 202169. Compare Abstr., 1908, i, 418). — 
yDikydroxyplienylethaaolniethylaniine hydrochloride, colourless crystals, 
m. p. 157°, wa.s prepared by adding alcoholic hydrochloric acid 
to synthetically prepared o-dihydroxyphenylethanolmethylamine 
moistened with absolute alcohol. G. T. M. 


Crystallography of 2-Methylcyc^hexyl Benzoate. Miss E. D. 
Rkvutzkx {Zeitsch. Kryst, Min., 1909, 40, 218; from Bulk Soc. Nat. 
Moscou, 1906, Nos. 1 and 2, 139 — 141), — -The crystals are rhombic 
[a;5;c = 0-9460: 1 :0-78il]. L. J. S. 

Preparation of Acyl Derivatives of the Esters of the 
Aminohydroxy-acida. Les IItaomsseme.n’ts Poulkn'C Fr^ires 
(D.R.-P. 202167. Compare Abstr., 1908, i, y37).~Xhe acylation of 
the alkyl esters of the aminohydroxy-acids must be effected in the 
abseace of strong alkalis in order to avoid hydrolysis of the ester 
group. 

Ethyl (i-dimethylaminO'a.'heHzoyloxyhK)butyrale, 
NMe.,*CH2'CMe(OBz)-C0.2Et, 

was obtained in the form of its hydrochloride, needles, m. p,. 1 37°, by 
mixing cold benzene solutions of benzoyl chloride and ethyl dimethyl- 
aininohydroxyzsobutyrate ; the base is a syrup, b. p. 210°/42 mm. 
The methyl and a/nyf esters are prepared similarly; their hydrochlorides 
melt at 149 — 150° and 134° respectively; the corresponding bases 
hoil at 220°/75 mm. and 313°/27 mm. The patent contains 
escriptions of six other similar esters. G. T. M. 

Synthesis of Inactive Lysine from Piperidine, Julius von 
kaun {'Ber., 1009, 42, 839 — 846), — The opening of the piperidine 
VOL. XCYI. i. 
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ring by means of phosphorus chloride has been made use of for the 
synthesis of cadaverioe, pimelic acid, and c-leucine (Abstr., I904 
i, 918, 970, 1019; 1907, i, 524). Amongst the products of this 
reaction are two, namely, e-phenoxyhexonitrile, CgH5(p*[CEIg]g'Oj4^ 
benzoyl-€-leucinenitrile, COPh*NH-[CH2]5'CN, which contain the 
skeleton of lysiu. The corresponding phenoxyhexoic acid forms a 
compound, CQH^Br*0*[CHjj]4*CHBr*C02H, m, p. 105*^, in -which the 
a-bromine atom can be replaced by NHj* but the elimination of the 
brominated phenyl group by bromine could not be carried out. On 
the other hand, c-benzoylaminohexoic acid can be brominated in the 
a-position, the bromine replaced by NHg, and the benzoyl group 
eliminated, giving inactive lysine. 

t-Benzoylaminohexoic acid^ COPh*NII*[CH2]>*^^2^* dbtainedj on 
hydrolysing the nitrile with potassium hydroxide under special 
precautions, in long, colourless needles, m. p. 79°. It decomposes when 
distilled, even in a vacuum, forming benzoic acid and the e-lactam, 
When brominated in presence of phosphorus a cem- 

\ 1j 

siderable excess of bromine is required. Apparently the imide 
bromide complex, CgH^’CBrlNX, is formed at the same time as the 
a-<Arbon is brominated, but the complex is destroyed on adding water, 
a-BroTno-t-he^izoylaminoh^xoic aewi, COPh*NH*[CH2]4'CIIBr‘CQjU, 
forms a mass of colourless needles, m. p. 166°. It reacts with 
aqueous ammonia at 0°, forming a-amino-t'henzoykiminohexoic acid, m. p, 
268° when heated quickly, m. p. 263° when slowly heated. The 
monobenzoyllysine described by Fischer and Weigert {B&r., 1902, 
36, 3772) was probably mainly the a-bonzoyl compound, 
NH2*[CH.,],-CH(NH-C0Ph)-C02lI. 

Inactive lysine, obtained* by heating benzoyllysine with excess of 
hydrochloric acid for several hours under pressure at 115°, is mail 
respects identical with the product obtained by Fischer and Weigert 
(loc. cit.). 

Characteristic is the hydantoui compound, 

XO-KPh 


COPh*Nir-[CH.,]4-CH< 


NH-00 


By the action of phenylcarbimide on c-benzoyllysine the hydantoic 
acid, COPh-NH-[CH,l^-CH(NH-CO-NHPh)-C02H, is first formed ss 
a grey mass. This is warmed with concentrated hydrochloric acid 
and converted into the hydanloin, crystallising in matted 


156°. 


K. F. A. 


Preparation of o-Nitrobenzonitrile and o-Nitrobenzamide, 
Kalle a Co. ^D.K.-P. 204477).— When o-nitrobenzaldonme ■« 

warmed with dilute aqueous sodium carbonate for nine hours, i 
yields o-nitrobenzamide together with a small amount o o ri 
benzoic acid. When heated with a weak solution of 
for nine hours, this oxime furnishes o-nitrobenzonitrile jj 

quantities of o-nitrobenzamide and o-nitrobenzoic acid. 

Preparation of 2-Nitro-4-aminobenzoic Acid. 

voibc. Meister, Lucius & Bruning (D.R.-P. 204884). 2-Ai r 
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fcijow <jci'rf,TeIlowisli-brown crystals, m. p. 234—235°, has now been 
obtiiiiied by reducing 2 : 4-dinitrobenzoic acid with sodium sulphide at 
■■ the absence of alkalis. ^ h, - , 


:i0’ iu 


G. T. M. 


Oxidation Products of a-Nitro-1 : 3-dimethylbenzen6-4-8ul- 
phonio Acid. WiLLrA.M J. Kaeslake and P. A. Bond fJ' Amer Chtm 
L, 1909, 31, 405-410, .-Potas,slum 6-nitro-l : 3-xyIeL:4-sXhonate 
has been prepared by a modification of Claus and Schmidt's method 
(Abstr., Ib86, 708). When thus salt is oxidised with cold alkaline 
solution of potassium permanganate, the following three products are 
obtained. 

(1) Pokissimn i-nitro-%imlpko-5-toluate. The corresponding 

hariwn hydrogen, and silver salts are dascribed. By the action of 
phosphorus pentachloride on the potassium salt, a mixture of two 
chlorides 13 obtained, which melt at 133° and 93° • it is probable 
that the *>ish6r m. p. is the symm’etrical chloride, 

JiOyCf,HjMe<gQ^^j, whilst the other is the unsymmetrieal chloride, 
K02-C5HjMe<^5'£>0. 

(2) Pohissium^^Hitro-i-sulplM potassium hydrogen nni 

salts are also described. The acid crystallises in prismatic plates. 

TU cUoride, m. p 90° (ooint), when treated with concentrated amLnia 
yields a compound, m. p. 274°, which is probably the diamide 

(3) Potassium dihydrogen &-nilro-i-sidphoi&op!dluiiate 

Tt w u -j . W(‘7'^2H)2-S03K,2H,0. ’ 

Ihe acid chloride la obtained iu two forms, one, m. p. 147^ crvstal. 
hsMg in needles, and tho other, an oily liquid ; when treated with 
ammonia, the lormer gives a compound, m. p. 277° and the letter 
compound, crystallising in coarse needles’ ' P' “ 

Methyl SaUoylate II. SolubUity in Water at 30°. Hakey 

TOS fi 9 m { b\-t., 190S, A, 3, 357- -359. Compare Ab.str 

190b 11, 906),_ihe solubilities of methyl .salicylate at 30" in water and 
-';10 sulphuric acid are shown to be O'OU and 0 077 gram in 100 
prams of solvent respectively. Slight improvements fre Scribed 
(ioc cii , ™ method for determining methyl salicylate 

" Alkylthiolbenzoic Acide and their Alkyl 
Ll-cius & BkOnikg (D.R -P 
less neidlef m^p"’r SM6-G,H,-C0,,Me, colour’- 

tliio,salicyIi<.’arid methyl sulphate to 

“to 0-»« '“/“lueoiis sodium hydroxide, is hydrolysed 

163-170°. this acid being llso 
sodium hydroxide and sodium methyl sulphate iii aqueous 

Sh;fC,H,-CO,Et. crystals, m. p. 27-28°, ' 
mth ethyl .sulDhat^p“?i;’ treating sodium thiosaiicylate 

leads to o-ethvllAfh sodium ethyl sulphate in this reaction 

oouiyllhiolbenzoic acid, yellow crystals, m. p. 134—135°. 

G. T. il. 
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Preparation of Alkylthiosalicylic [o-Alkylthiolb'Snzoic] Acids 
Farbwerke vohm. Meister, Lucius & BRtTNiNO (D.E.-P. 20338§i ‘ 
The o-alkylbhiolbenzoic acids can be produced in one operation 
the o-aminobenzoic acids by diazotising the latter, neutralising tlig 
diazo-solubion, and then treating with sodium sulphide and sudium 
methyl sulphate, gradually heating to 60" or 70". ^’^lythylthio] 
benzoic and ethylthiolbenzoic acids, m. p. 168 — 169" and 134^1353 
respectively, were obtained in this way. G. T. il 

Hltbyl a-Dinitrophenylacetoacetate and Related Compounds 

l. AValther Borsche ( Ber.y 1909, 42, 601 — 612. Compare 
Heckmann, Abstr., 1884, 178). — A 75% yield of ethyl a-2 : l-dmitro- 
phenylacetoacotato can be obtained by healing an ethereal solution of 
chloro-(or bromo-)2 : 4-dinitrobenzene with a suspension of etlivl 
sodio-acetoacetate in ether for one hour on the water-bath, Xtg 
corresponding metftyl e.ster, 0^>H3(JS'O2)2*0H Ac'CO^Me, crystallises 
from methyl alcohol in compact, yellow needles, m. p, lU'^, ^nd is 
not so readily soluble as the ethyl ester. The ester forms a ptahle 
sodium derivative when its ethereal solution is treated with sodir.ni 
or sodium ethoxide, but it has not been found possible to replace the 
sodium by alkyl groups. a-Alkylated acetoacotic esters do iiut 
condense with cbloio-2 : 4-diniti'obenzene. 

Dry ammonia reacts with an ethereal solution of the oster, yielding 
acetamide and ethyl 2 :4-diniti’ophenyIacetate. Bhenylhydrazine reacts 
in a similar manner, yielding ethyl 2 : 4-dinitrophenylacetate and 
5 -acetylpheuylhydrazine ; with a hot ethereal or alcoholic solution of 
aniline, 2 : ^■dinitrophanylawtanilidey 0 ^H 3 (NO. 2 ) 2 *CH 2 *C 0 ’.MHPb, m. p, 
181°, is formed. 

Benzoyl chloride reacts with the sodium derivative of the dinitro- 
ester, yielding the 0-benzoyl derivative, 

CfiH3(N02)o*C(C0.2Kb):CMe-0-COPh, 
which crystallises from boiling alcohol in rhombic, yellow plates, 

m. p. 142 — 143°. When hydrolysed it yields benzoic acid aod dinitro- 
phenylacetone. It has not been found possible to transform this 
0-benzoyl into an isomeric 0-benzoyI derivative. 

2 ; ^-Dinitrophenylaceione, C(;H3(N0.2)2’CH2*C0-CH3, is readily 
obtained by hydroly.sing the original ester with concentrated sulphuric 
acid, and crystalli.ses from dilute alcohol in brilliant, pale yellov.’ 
needles, in. p. 75°. The ketone dissolves in dilute alkali hydroxidci, 
yielding blood-red solutions, from which the ketone cannot t'*! 
recovered. It does not react with aniline even in the presecce 
of formic acid, and with an alcoholic solution of y?-nitro.sodimeth} 
aniline in the presence of sodium hydrogen carbonate yields a 
amount of a dark green, crystalline compound, probably the /j-dimet y 
aminoanil of 2 ; 4-dinitrobenzaldehyde (Abstr., 1902, i, 682). 

2 : ^-DinUropJmiylacetonephanylkydrazone^ 

C,HJNO,)./CH^-CMe:N.,HPh, 

0 3v 2/2 2 J ' 

crystallises from hot alcohol in orango-red needles, m. p. ^ 

The ketone reacts with benzoyl chloride in the presence of pyi’i ' 
yielding a-2 : 4:-dinilrophe^iyl-^'^pTopene-^-ol benzoate, 
0eH3(NO2)2'CH:CMe*0*C0Ph, 
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which crystallises from dilute alcohol in pale yellow needles, m. p. 

90 ^. 

An alcoholic Eolution of the ketone reacts with a solution of 
aiazobenzene chloride ^ and sodium acetate, yielding the a-phenyl- 

hidrazone of a-2 : ^-dinilrop7tenyl-a^-propandione, 
GoH.,(NOj)i,-CAc:NjHPh, 

Bhich crystallises from a mixture of alcohol and ethyl acetate in 
brilliant, orange-red needles, m. p. 201—202° ("decomp.). With 
phenylhydrazone it yields the hisphenylhydrazone, in the 

form of glistening, black needles, which decompose at 206°. Sodium 
hydroxide produces a black coloration with an alcoholic solution 
of the monohydrazone, but this gradually change.s to a pale red 
colour, and the addition of water precipitates a compound, 0 -H ON, 
whieh crystallises from a mixture of chloroform and alcohol in pale 
green, glistening prisms, m. p. 183—184°. This compound is 


probably (>nUro-Z-acetyl-l-phenylho{ndazok, NO,-C8H,<^^p^^N 

(compare Meyer, Abstr., 188y, 516). 

Ethyl 01-2 : i:-dinitroplienylbensoylacet.at.e, 

C,,H3(N02)j-0H(C0,Kt)-C0Ph, 

is obtained by the action of an alcoholic solution of bromo-2 ; 4-dinitro- 
benzene (1 mol.) on ethyl sodiobenzoylacetate (2 mols.). It forms a 
yellow oil, and when hydrolysed with concentrated sulphuric acid 
yields m-2 ; i-dinitrophenylacetophenoixe, C,.H,(NO.,).,-CH2-COPh, which 
crystallises from a mixture of chloroform' and' alcohol in slender 
colourless needles, m. p. 136—137°. The ketone reacts with stannous 
chloride solution, yielding (i-ninino-2.phenylindole, 

NH,-C,H,<^-^>C'Ph, 

ffi, p,^ 240°. The base readily turns dark-coloured on exposure to 
the air ; the hydrochloride forms colourle.s.s plates, which turn green 
on exposure to the air. j j®g 

! Action of Free Hydroxylamine on Lactones. Luigi 

iBAxcESCoxi and Guido CusM.aso {Guzzel.hi, UKVJ, 39, i, 189 202). 

Whilst santonin reacts with 3 inol.s. of hydroxylamine, one of which 
unites with the lactone gi'oup, desniof roposantonin, which contains the 
same lactone grouping but no ethylenic linkings, is not attacked by 
tydroplamme (compare Abstr., 1008, i, 272), Phthalide is indifferent 
towards hydroxjdamine, whilst coiimarin, which rontains a double link- 
ing m the /i-position with respiect to the carlionyl, take.s up 2 mols. of 
reaction with couraarin has been .studied in detail. 

» t (Abstr., 1886, 880) that coumarin did not 

moti, r*i the combination readily takes place if a 

'iitc/ .solution of the free base is used and the reacting 
is a to remain together for six days. The product 

^ly.stals'^ "l white 

‘cid ck'^OV aminohydrocoumaric [aminomelUotic] 

avo’urk ™' P- Lo'"' temperature and high concentration 

'Mes rea*^+ “'’“'‘J**'”’ the former compound, which at higher tempera- 
° tnore hydroxylamine, nitrogen being eliminated : 

GaHjjOjN, -1- NH5,0H = CsHjjOjN -t- N,^ + 2 H 2 O. 
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Dihydroxylaminohydrocoumarin dissolves slowly in water to a neutral 
solution, reduces Fehling’s solution, and gives an intense ''eddish viol^l^ 
coloration with ferric chloride. It probably contains the lactone Hn 

. ^ C(OH)'NH-on 

and has the constitution 

readily hydrolysed by dilute acids. Acetone torms with it a condensa- 
tion product^ Cj 2 H^ 30 j 5 , crystallising from alcohol in transparent 
rectangular tablets. This product does not reduce Fehlicg’g solution 
until after hydrolysis. 

On attempting to raethylate with methyl sulphate, the alkali causes 
the removal of hydroxylamine from tbe carbonyl group, and mihyl. 
hydroxylaminohydrocoumarin, 

^ tt — CO ^ u- ^0 — CO 

C6H.<. . or 

® * CH-CH^ CH-CHg* 

NH-OMe OH'INMe 

is obtained in large, clear prisms, ra. p. 167 — 168°. The methyl 
derivative does not reduce Fehliug’s solution or give a coloration with 
ferric chloride. 

Aminohydrocoumaric acid probably has the constitution 


it does not reduce Fehling*s solution. 


-O 


C. H. D. 


CO.H 


Preparation of Substituted o-CarboxyphenylthioglycoUic 
Acids. Fahbwerke vohm. Meister, Lucius & BrCxino (D.E.-P., 
202243). — The homologues of anthranilic acid, 
when diazotised and treated successively with a 
^S’CHg'CO^H metallic sulphide and sodium chloroacetate, are 
1 converted into the corresponding o-carboxypbenyl- 

thioglycollic acids in one operation. 

^•C(irhoxy-Z-methylplienylthiolaceiic acid (annexed 
formula) is thus produced from homoanthranLlic acid. G. T. M. 


./ 

CH, 


Exception to the General Method for Preparation of 
Aldehydes by means of Glycidic Acids, Ke>’E Pointet [Com'pl 
rend., 1909, 148. 417 -41 9).— Tbe following substituted glycidic 
acids, prepared by condensing ethyl chloroacetate with ketones of the 
type R’COvR’, do not lose carbon dioxide when heated, and are therefore 
not available for the preparation of the corresponding aldehydes of 
the type CH.KR''CH.O by Darzen’s method (AKstr., 1905, i, IW}- 

Diphenylglycidic acid, 0<C[ ^ , m. p. 146°. The eihjl ester 

OJI’C/Ug H 

has m. p. 47° and b. p, 202 — 204°/!^ mm. 

Pkenyl-^-tolylgJycidic acid, 0<^V ^ ^ P- 134°. The dhjl 

L'rL*C02H. 

ester has b. p. 225°/T8 mm. 

^CPh*C,.IL*OMe . The 

Phenyl-'^-anisylglyci'.lic acid, Oc^i ^ ' y, , m. p- HO • 

LtL'C/Ogll 

ethyl ester, has^b. p. 240°/20 mm. 
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When heated, this acid loses carbon monoxide and forms plvenyl-^- 
anKyloMiic acid, OMe-CjH^-CH'Ph-COjH, m. p. 100°. W. O. W. 

Attempts to Synthesise Chromenol and its Derivatives. 
S, CzAPLioKi, Stanislaus ton Kostahecki, and Victor Lampe {Ber., 
1909, 42, 827 — 838). Since the direct addition of hydrogen cyanide 
to saliryhildehyde methyl ether does not giv’e satisfactory results, to 
prepare o-hydroxyphenylacetic acid, the sodium hydrogen sulphite 
compound of the aldehyde is converted into e-methoxymandelonitrile, 
OMe'C, 3 ff 4 ‘CH(OH)*CN', and this i.s heated with eight times its weight 
of hydrogen iodide. It a smaller proportion is taken, o-methoxy- 
phenylacetic acid, m. p. 124°, described by Pschorr (Ahstr., 1900, 
i, 232), is obtained. The hydroxyphenylacetic acid so obtained forms 
colourless, glistening prisms, m.^ p. 147° ; the lactone, tsecoumaranone, 
has m. P- 28‘5°. It reacts with ethylbromoacetic acid in presence 
of sodium, forming ethyl 2-phenyleneacetic-glycottatc, 
OOjH-CH^-C^Hj-O-CH^-CO^Et, 

which was converted directly into o-phenyleneacciic-glycollic acid by 
heating with alcoholic potassium hydroxide. This forms colourless 
^needles, m. p. 158 — 159°, and shows no coloration with ferric chloride ; 
the diethyl ester separates in colourless needles, m. p. 48 — 49°, p- and 
m-Hydroxyphenylacetio acids may be prepared in a similar manner, 
but the yield is much less satisfactory. 

p-Methoxymandelonitrile, m. p. 63° (Tiemann and Kahler, Abstr., 
1882, 57), is obtained by the action of potassium cyanide on the sodium 
hydrogen sulphite compound of ani.saldehyde, and is converted into 
p-hydroxyphenylacetic acid n-hen boiled with hydriodio acid, m- 
MeiliAxymandelonitrile is obtained a.s a yellow oil from m-methoxy- 
benzaldeliyde in a similar manner, and is converted by hydrogen iodide 
into ffl-hydroxyphenylacetic acid, m. p. 129° (Salkowski, Abstr.. 1884. 
1176). 

The lactone of o-hydroxyphenylacetic acid and ethyl a-bromophenyl- 
acetate interact in presence of sodium in alcoholic solution, forming 
ethyl ester of o-phenyleneacctic-iinandelic acid, 
COjH-CHj-CfH^-O-CUPh-COjH. 

The acid i.s obtained as a thick oil, which crystallises in short, wide 
needles, m. p. 178°. The diethyl e.ster forms short, wide needles, 
m. p. 61°. 

1-ilethomistilbene-a.-carboxylic acid, 0 Me-C,.H 4 -C(C 02 H):CH;Ph, is 
obtained in colourless, short needles, m. p. 145—146°. It i.s reduced 
b sodium amalgam to %victhoxydihenzvl-a.-cm‘hexylic acid, 
OMe-U,,H4-dH(CO,lI)-CH2Ph. 

w ich separates in thick prism.s united in masses, m. p. 93 — 94°. 
en heated with hydriodic acid, benzyli^ocoimiaranone, 

■ . . 

. ® 

js 0 tained as an oil, which crystallises from alcohol in colourless 
r’ lactone is couverted into ^-hydroxydibtnzyl-a.- 

_ 0X2/ ic when |heated with alcoholic potassium hydroxide, but 
s passes back into the lactone when recrystalUsed from water. 
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2:3': AJ -Trimuthoxystilbene-a-carhoxylic acidr prepared by the inter- 
action of veratraldehyde on 2-methoxyphenylacetic acid, cry,stalliseg 
in colourless needles, m. p. 185 — 186°. 3:3 : i -Trimethoxydibemyl 

a-carboxylic acid forms granular crystals, m. p. 125 — 126°. 

%Hydroxystilbene-a-carboxijUc acid, prepared by the interaction ot 
O'bydroxy pbenylacetic acid and benzaldehyde, crystallises in long, 
colourless plates, m. p. 155°. Jienzylidemiisocoumaranone, 

„ TX JO-CO 

formed at the same time as the above, separates in yellow prisms or 
concentrically-gi'ouped needles. The crystals are coloured or ange l,y 
concentrated sulphuric acid. 

Benzylideneisocoumaranone is the cliromogen of a new class of dyes 
which contain the same complex chromophore (CO’O.C) as the 

oxindogenides, therefore termed isooxiudogmliUi. 

The three isomeric methoxy-2-hydroxystilbene-a-carboxylic adds 
have been prepared in a similar manner. They all yield sodium salts 
sparingly .soluble in cold sodium hydroxide, and are converted into 
the corresponding lactone.s when melted. 

The 2'-»)i«</'toa:!/-compound crystal li.ses in needles fi-oiu bemene or 
plates from dilute alcohol, m. f>. 152°; the 3'-n»e«/wa;!/-derivative forms 
thick crystals, m. p. 148°; the t'-methoxy-acid yields broad needles, 
m. p. 140°. 

2 ‘-itethoxybenzyUdciieisocoumaran.oiie forms broad, prismatic, yellow 
needles, m. p. 126—127°; the S'4so,iimiU forms yellow prisma, m. p. 
118 119°; the i'-lactone separates in yellow needle-s, m. p. 132°. 

3' • i'-Dinicthoxybeuzylideneisocouviarow., 

c H 

« 4^ c:CTT -C,.! 1 jfOile).,’ 

forms orange-yellow, prismatic needles, m. p. 99—100°. 

2-IIijdroxy-Z' : i'-dimethoxystdbene a-carboxylic acid, prep.ared by 
hydrolysis of the above lactone, crystallises in needles, m. p. 187°. 

a Carboxy-2-stilbm'i/loxyacetic acid, 

CO„H-ClI,,-0-C,H,-C(CO,,H):CIIPh. 
formed by the intcra'ction of hydroxystilbenecarboxylm acid and ethyl 
bromoacetate, crystallises in plates, m p. 264— 3p“. 
dibenzyioxyacetic acul, CO2.tL"CH2-O-0,iM_,-(JH(CO,,H)'0HjPb, separ . 
in rosettes of colourless needle.s, m. p. 165°. It is obtained either by 
reduction of the foregoing compound or by the interaction ol e ) 
bromoacetate or 2-hydroxydibenzyl-a-carboxy]ic acid. L. r. a. 

Condensation of Mesoxalic Esters with Aromatic Hydro 
carbons. Ai.frei. Guyot and G. Esteva (Compt 
564—566. Compart -‘this vol., I, trated 

treated with an aromatic hydrocarbon in presence ™ 
sulphuric acid, condensation occurs with formation of , s 
tarLnic ester of the type OH-CPh(CO.,E),. A portion 
nndergoe.s condensation with a second molecule of the J 
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giving a substituted malonio ester of the type CPb2(C02R)2. The two 
esters .are separated by distillation in a vacuum, 

Tiie following compounds have been prepared in this way ; Methyl 
plmyltartronate, 0 H-CPh(C 02 Me) 2 , silk 3 - needles, m. p. 67°, b. p. 
165=/11 mm. The ethyl ester occurs as a crystalline mass, m. p. 28°, 
b p. ITO^/IO mm. Methyl \>-tolyltartTonate, 

CJl4Me-C(OU )(C02Me),, 

m. p. 72°, b. p. 175 /II mm. The ethyl e.ster forms prisms, m. p, 41°, 
b, p, 1807'J mm.^ Methyl dilolyluialonale, CXCjHjMe/jiCO.^Me)^, 
needles, m. p. 126-6°. The ethyl ester fornEs prisms, m. p. 93-5°. 

Methyl Q-xylyltartronaU, 4,H3Me2-C(0H)(C'0.jire),, needles, m. p. 
94'5°, b. p. 185 /11 mm. The ethyl ester forms a ci’jstalline mass, 
m. p. 35°, b. p. 193°/13 mm. hlethyi dixylylmalonate, 
C(C,,H3ife„),(C03Me).„ 

m. p. 135°. The ethyl ester form.s prisms, lii. p. 67°. Kthyl phenvl- 
talylmalonate, C^H^Mo-CPh/COjEtlj, has m. p. 55'5°. 

These compounds are also obtaineEl when ethyl oximinomalonat© is ■ 
substituted for ethyl mesoxalate in the above fEreparation ; the yields, 
however, are poor. q yp 

Compounds from Lichens. XVII. Substances Present in 
Lobulated Lichens (Peltigeracese). \Vir.HEL.\t Zopf (Annalen, 1909, 
364, 273 e 11.3. Compare AbsPr., 190/, i, 218/, — Twelve member.s of 

the family Peftipera have been itEvestigmtPEl, and a hitherto unknown 
Elerivative of orciuol, named peltigerio, h.is been isolated to the extent 
ot 2 to 3% from eight of thenE, nanielv, aphthosa, P. malacea, 
P. horizontalie, P. tenosa, P. polydactyla, P. scabroea, P. propayulifera, 
aiiEi F. UpitlopUora. Peltigerin is not present in jirmtextata. 
It eanina, P. rvfescens, P. spuria, Aephroma arctic'tt.m, M. antarcticum, 
X. resupiuatuni, M. Iccviyatum, iV. parile, tzulorina erocea or 
•S. saceata. 

Peltigerin, or lli,',llj,,0„, crvstallisc.s fE'Oin acetone or ether 

IIE thin, coIourles.s le.aflets with a silvery l/istre, and from glacial 
acetic acid in long, slender, curved necElles ; it sinters at about 160° 
and thaiEges into a turbid liquid at 170—180°. which becomes trans- 
p.arent .at about 220°. When peltigerin is heated OEarcfully, it yields a 
sitblimEite consi.sting of peltiyeric acid, C,,ill,,0,, and jMgronic acid. 
lue loiEner acid crystsrlliscs in large, coEiipEict plates and prism.s, m. p. 
about 127" ; it is coloured red ha- calcium hypochlorite anil gives a 
violet coloration with ferric chloride. Peltigronic acid cry.stallises in 
rosettes of long needles, m. p. I l l — 145° (decomp.). 

’ eolin hn.s been detectcil in F. malat'ea, P. horizoixtalxB., P. propa- 
yy i/ira, ..A. arclicum, A. aiUarcficttm, /iKvigtUximj and parile. It 
i-'* not present in the other lepresentativos of these genera which have 
been inve,stigated. 

d-Vi^UK‘, acid was isolated from A^exyhroime arclicum and iV 

C'ytarcticuvi.. 

Mannitol has hitherto been o)>tained from only two lichens ; it has 

w jeen separated from P. vialacea, P. ?iorizontal.is, P. apJitkosa, 
^dactyla, P. canina^ P. rv/esceus, P. spuria, P. prestextata. 
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Nephroma resupinatumy N. Icevigatumy N. pwrile, Solorina erocea, and 
S. seccata. 

Acids, namely, one from each, have been isolated from P. scahrosa^ p 
polydaciyla, P. venosa, P. horizantalis, and SoloTvrm saccata-, they become 
red when treated with calcium hypochlorite, but have not been 
investigated further, owing to the small quantities obtained. 

Peltigera malacea contains an acid which crystallises in small, white 
needles, m. p. 220° 

P. aphthosa contains two acids, both of which are turned red by 
calcium hypochlorite ; one crystallises in slender needles, softens at 
120°, m. p. 125 — 130° ; the other ciystalUses in small aggregates of 
slender needles, sinters at 200°, m. p. about 220°. 

In addition to soloric acid (compare Zopt, Abstr., 1895, i, 297}, 
Solorina crocea contains an acidic substance, which it is proposed to 
designate solorinin ; it crystallises in small, thin, colourless leaflets, 
begins to decompose at about 170°, and forms a reddish-brown liquid 
■ at 230°. 

Peltigera canina contains a neutral substance, caninin, crystallising 
in colourless, rhombic plates. 

Two indifferent substances have been isolated from P. polydaciyla, 
namely, polydactylin, crystallising in silky, white needles, m. p, about 
178 — 180°, and peltidactylin, which crysUllises in glistening, colour- 
less, rectangular plates, m. p. about 237 — 240°. 

Nephrin was detected in Nephroma arcticum and iV. Icevigatum, but 
not in N. reeupinatvm or N. antarcticum (compare Hesse, Abstr., 
1898, i, 679). W. H. G, 

The Oxidation of Organic Compounds by means of the 
Compounds of Nitric Acid with Aldehydes or Ketones. 
Alexis A. Shukofp (D.R.-P. *206695).— The aldehydes and ketones 
readily form nitrates when added to concentrated nitric acid, the pro- 
duct usually crystallising out. Penzaldehyde nitrate, m. p. -1°, 
is obtained by adding the aldehyde to fuming nitric acid and cooling 
' to - 10°. Camphor nitrate, m. p. 180°, produced by adding 152 parts 
of camphor to 70 parts of fuming nitric acid, separates on cooling 
with ice. These substances are convenient oxidising agents for organic 
compounds which may be dissolved in these very fusible nitrates ana 
left to oxidise at the ordinary temperature. Anthracene dissolves in 
benzaldehydo nitrate on gently warming, and anthraquinone separates 
forthwith. Borneol and tsoborneol are similarly oxidised to camphor. 

Condensation of Aminobydroxy-acids with Aromatic Aide 
hydes. Ebxesto Puxeddu {Gazzelia, 1909, 39, i, 121 131. com- 

pare Abstr., 1908, i, 286).— In continuation of former work on tne 
influence of substituents on the condensation of 
with aldehydes, it has been found that o- and ^-niti^benza ^ J 
readily condense with 5-amino-o- or -7H-cresotic acid. TJn | ® 
aldehyde, ;?-hydroxybenzaldebyde does not condense with eit 
Anisaldebyde, p-tolualdehyde, and catcchualdehyde are also 
action, whilst vanillaldehyde condenses with 5 -amino-o-creso ic 
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although slowly, but not with its meta-isomeride. In the latter case, 
the methyl group is in the ortho-position relatively to the nitrogen 
atom. 

The products are coloured, crystalline substances, insoluble in water 
and in most organic solvents, except alcohol and acetic acid. They 
are acid in character. Their constitution is under investigation. 

The compound from 5-amino-m-cresotic acid and ;;-nitrobenzaldehyde 
forms a hydrochloride^ m. p. 96° jy 

Conatituents of Ethereal Oils : Further Decomposition of 
Eksantalal ; Bnoliaation of Aldehydes by Conversion into 
the Corresponding- Uneaturated Esters; eno^Phenylacet- 
aldehyde-monoacetate. Friedrich W. Semmler (Ber,, 1909, 42, 
584 — 591). — In the work on essential oils, it has been frequently 
noticed that although secondary alcohols give good yields of ketones 
when oxidised with an acetic acid solution of chromic anhydride, only 
poor yields of aldehydes can be obtained from primary alcohols under 
similar conditions, appreciable amounts of Igs.^j volatile products being 
formed at the same time. Thi.s is now shown to be due to the enolising 
action of the acetic acid and the formation of an acetate of the 
unsatiirated alcohol. These acetates are termed nionoacetates in order 
to distinguish between them and the diacyl derivatives to which 
aldfihydes give rise ; the prefix enol is also used in order to indicate 
that they are derived from the enolic form of the aldehyde : 

K-CK.-CKIO K-0H:CH*0H R-CH:cn-OAc. 

It is only aldehydes which contain hydrogen attached to the a-carbon 
atom which can react in this manner. 

Q)io\-rhmylacetaldehyde monoacetate (phenyhinyl acetate)^ 

CHPhX'H*(.>Ac, 

is readily formed when the aldehyde is boiled for an hour with twice 
its weight of acetic anhydride; it has h. p. 119 — I 217 IO mm., 
1-065, 1-5483. V/lien reduced it yields phenylethyl alcohol 

and ethyl alcohol, and when oxidised with ozone the products are 
benzaldehyde and benzoic acid. Hydrolysis with dilute mineral acids 
at 100 — 1 10'^ yields phonylacetaldehyde and acetic acid. Phenylacet- 
aldehyde ha.s b. p. 85—86710 mm., D'-o 1*0252, and 1*53191. 
Heptaldohyde, citral, citroiiellal, and various other aldehydes react in 
a similar manner. 

The tormation of these esters of the enolised aldehydes affords the 
w.sis of a simple method by means of which the .aldehyde group CHO 
can be removed and an aldehyde or ketone containing one less carbon 
atom obtained. 

The readiness with which aldehydes form acetates must be borne in 
estimating the amount uf alcohol present in an essential oil. 
incyclic eno]-ek8mitalal nwnoacetate, C^qH^^ICH-OAc, has b. p. 

■ -Id57l0 mm., 1*023, and 1*4881, and is Isevorotatory. It 

IS nt.ua] ly accompanied by a small amount of a diacetates CTrH„.,0., 
has a higher b. p. ' 

rediiced, the monoacetate yields eksantalol, and 

en oxidised with ozone in benzene solution vields tricyclic nor- 
mitalone, which has b. p. 101 — IO 27 IO mm., 0-988, 
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and njf 1*485. It yields a semicarhazoTiey C|oH^4lN*NH»CO*NH. 
m. p. 216°, and an oximes b. p. 142 — 144°/10 mm. 

The behaviour of eksantalal indicates that it contains a hydrogen 
atom attached to the carbon atom which is in the a*position with 
respect to the aldehyde group. ^ J. J. 


Constitution of Dichloropiperonal. George Barger { Ber ., I909 
42, 763 — 765. Compare Trans., 1908, 93, 563, 735). — Polemical. A 
reply to Pauly (this vol., i, 165). W. B,. 


Preparation of S-Alkyloxy-S-acetylphenyl Mercaptan. 
Fabrwbrke vorm. Meister, Lucius &. Bruning (D.R.-P. 202632).— 
When treated with acetyl chloride in the presence of aluminium 
chloride, tho S-alkyloxyphenyl mercaptans give rise to diacetyl 
derivatives (I), from which the alkyloxyacetylphenyl morcaptans (li) 
are produced by warming with dilute mineral acid : 

COCH, COCH„ 


I 




\/ 

0*Alk 

(I.) 



O'Alk 

(H.) 


^‘Methoxy-2'acetylplienyl colourless plates, m. p. 94—96^, 

and b-ethoxy-2-acetylpfi^yl mtrcaptan, colourless crystals, m. p. 68', 
which are thus produced, yield sulphur colouring matter.^ 011 
oxidation. Ch T. M. 


Organic Syntheses by means of Sunlight. Emmanuel Paiek .\6 
(Atti R. Accad. Lincei, 1909, [v], 18, i, 104 — 105*).— A solution of 
benzophenone in amylene, exposed to sunlight, deposits in a few days 
large crystals of a coinpouvd^ m. p. 109°, which may be converted into 
a hydrocarbon containing 18 atoms of carbon; it therefore probably 
has the amylene chain attached to the carbonyl carbon, the oxygen 
forming a bridge. Oxidation regenerates benzophenone. Aceto- 
phenone and amylene yield a liquid compound^ boiling at 235 —237 . 
The compound from benzaldehyde and amylene boils at 229— *23P. 

Octane and decane react with benzoplienono in sunlight, being 
partly converted into benzopinacone and imsaturated hydrocarbons, 
the latter then reacting with benzophenone to form compounds 
analogous to that from amylene. Some of these compounds aie 
found by analysis and cryoscopic measurements to be formed fro® 
1 mol. of benzophenone and 1 mol, of unsaturated hydrocarbon, but 
their properties are similar to those of the resins, which may also have 
a simple constitution. 

Benzene does not react with benzophenone, whilst its homologues 
undergo complex reactions. With ethylbenzene the principal pro uc 
is a crystalline emnpound^ m. p. 88 — 89°, which has the properties 0 a 
tertiary alcohol, and yields a hydrocarbon^ m. p. 124 126 , an ^ 

.resin. ... . f the 

Certain alcohols, ethers, and esters r^ct in similar manuei 0^ 
hydrocarbons. 

* and Gazzetta, 1909, 31, i, 237 — 250. 
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Crystallography of NitrodesmotropoBantonin and /3-Naph- 
thyl Propyl Ketone. Abistide Rosati {Alii R. Accad. Lincei, 1909, 
[t], 18, i, 129 — 132).--Nitrodesmotropo3antoiiiii (Bargellini and 
Pacouto, Abstr., 1908, i, 819) forms rhombic crystals, a:5:c = 
0-4133 : 1 : 2-2646. It is dextrorotatory in solution. 

^Naphthyl propyl ketone forms triclinic crystals, sometimes 
several centimetres in length, a : i : c = 0-6774 ; 1 : 0-6029, a = 94“31'. 
(SsHCS-S', v = 90°27'. C. H. D. 

9-Formylfluorene. I. Wilhelm: Wisliceno.3 and Martin 
Waldmullee (Aer., 1909, 4^ 785—789. Compare Wislicenua and 
Penscb, Abstr., 1902, i, 291). 9-Pormylfluorene, obtained by the 
condensation of fluorene and ethyl formate, using dry potassium 
ethoi-ide as the condensing agent, exists in two tautomeric forms 

a-Rm-mylfluorene, ^ j^‘>C.Cir-OH, is a yellow, viscid oil, b. p. 

196 — ^197°/14 mm., 193 193-5°/12 mm., which slowly changes into a 

solid, transparent, yellow, resinous mass. Mol.-wt. determinations of 
the lattei’ suh.stance show that it is bvitiolsculciT formyllluorene, 
(C„Hj„0)s; it yields the nnimolecular variety when distilled under 
reduced pressure. u-Formylfluoreue, when treated with phenyl- 
caibimide, yields the addilive product, Ci^HjiCH-O-CO-NIIPh, which 
crystallises in colourles.s needles, m. p. 145—146"; the bemoale, 
forms small, slender, colourless needles, m. p. 
156 - -159"; the acstute, C|j,lIy.CH.*OAc, crystallises in small, colourless 
plates, m. p. 132 — 134°. 

C if 

i^-FormylJiuorene, obtained by treating a solution 

of the a-modification in aqueous alkali with dilute sulphuric acid, 
crystallises ia colourless, glistening leaflets; it turns yellow and 
sinters at 70°, and is completely converted into the a-forin at about 
90° The phenylhydrazone, CgoIfigN.,, crystallises in almost colourless 
leaflets, ra. p. 126 — 127°; the amVino-derivative, C^oHj^N, forms 
small, glistening, yellow noedles, m. p. 155° W. H. G. 

Tribromoresoquinone. Theodou Ziscke and F. Schwabe ( 2 ?er., 
1909, 42, 797—802). — The statement of Meyer and Desamari (Abstr., 
1908, i, 658) that tribromoresoquinone is a trjbromo-?n-benzoquinone 
is lofuted ; it is either a derivative of /)-dibenzoquinone or o-dibenzo- 
quinouo, although the latter is very improbable. 

This statement is supported by (1) raol.-wt. determinations; (2) 
reduction of the substance to tetrabromodiresoreinol ; (3) conversion 
of the reduction product by bromine and water at the ordinary , 
temperature into tribromoresoquiuoue, and by chlorine under similar 
coeditions into a chlorodibromoresoquinono. 

Dichloi-otribromoresorcinol, wlien heated, loses bromine and passes 

01,0 0 Cl Ci O dichlorobromoresoquinone 

p ./'~\_/ — O /~K (compare Benedikt, Abstr., 1879, 

55,464,717). It is very probable 

Br H HBr Br^ that the latter substance is 

(I.j j analogous with tribromoreso- 

i|uinone, and has the formula (I), 
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whilst the substance from which it is prepared is a ketochloride 
having the constitution (II). 

Chlorodihroinoreaoquinonei obtained by the action of chlorine on 
0 a solution of tetrabromodiresorcinol in dilute acetic 

acid, crystallises in nodules of small, yellow needles 

m. p. 212^^ (deeomp.). It is reduced to dichlorodihromo. 
diresorcinolj Ci 2 lI^Cl 2 Br 204 , crystallising in Jong^ 
slender needles, m, p. 271° ; the same substance 
\0 is apparently produced by the reduction of dichloio- 
Br!| JciBr bromoresoquinone. AV. H. G, 


Brj 

HV/ 


iClBr 
0 


O 


Preparation of Anthraquinone-ajS-sulphonic Acids. R. 
Wkdkkind (h Co. (D.R.-P. 2023^8). — The yS-anthraquinone mono- and 
di-sulphonic acids undergo sulphonation with faming sulphuric acid 
in the presence of mercury or mercuric salts, and give rise to new 
polysulphonic acids containing sulphonic groups in a-positioiis. Antlira- 
quinoae-3-sulphoDic acid sulphonated at 160° with fuming acid 
(40% SO3), and a small amount of mercviric sulphate furnishes chiedy 
anthraquinone* 1 : 6* and -1 : 7-di5ulphonic acids. These acids are 
also obtained by starting with anthraquinone itself and sulphonating 
as before in the presence of mercuric sulphate, employed in a coarse, 
granular form. B. X. M. 

Preparation of Halogenated Anthraquinones. FATiREfjPAB- 
RiKEN voiiM. Pkiedk. Bayek Co. (D.R.-P. 205013. Compare follow- 
ing Abstract). — The replacement of the sulphonic group by halogen in 
the anthraquinonedisulphonic acids may be effected in two stages by 
employing moderate amounts of balogenating agent. Fotamum 
'[-chloroanthraquinone'^-snlphofiate, pale yellow needles, is obtained by 
treating sodium anthraquinonedisulphonate with sodium chlorate and 
hydrochloric acid and salting out the product with potassium chloride 
so soon as appreciable amounts of the origin.al disulphonate are no 
longer apparent. Potassium \-bromoanthraquinone-5-sulphonaie, 

needles, is produced in a similar manner by employing bromine instead 
of chlorate and hydrochloric acid. 

Similar results are obtained with anthraquinone- 1 : 8- and -2 ; 7-di- 
sulphonic acids, the sulphonic groups being replaced by chlorine in two 
stages. 

Replacement of Halogen by Hydroxyl in Substituted 
Anthraquinones. Farbenj-abriken vorm. Friedr. Bayer & to- 
(D.R.-P. 203083). — When the halogenated anthraquinones are heated 
with fuming sulphuric acid, either with or without boric acid, 0 
halogen atoms are more or less replaced by hydroxyl. 1 ‘ 
anthraquinone and 4-chlorO'l-hydroxyanthraquiDone give 
quinizarin (1 : 4-dihydroxyanthraquiDone), and 2 : 4-dibromo- -aniiQ^ 

anthraquinone furnishes 2-bromo-4-amino- 1 -hydroxyanthraqmuoa , 

m. p. 243-. 
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[Preparation of Alkylaminoaathraquinone Derivatives.] 
Farbwebke toki^Meibter, Lucius it Bbunino (D.R-P. 205096).— 
Potassium 1 : ^-^tJtyl^tninoanthraquinone-S iiulphonate, blue needles 
with bronzy lustre, is obtained by heating at 100—120° aqueous 
etliylaoiinB and the leuco-derivative of potassium quinizarin-5-sulphon- 
ate j fay using mefchylamine, the corresponding dimsthylaminoanthra- 
quin(me-5-sulplifmate was produced. q qi jj 


Preparation of Derivativea of 1 ; 3-Diaminoanthraquiuone 
Badische Anilin- <fc Soda-Fabkik (D.R.-P. 205036).— o-Benzoyl- 
benzoic acid on treatment with concentrated nitric and sulphuric acids 
furnishes among other products 3 : 5-dinitro-o-beuzoylbenzoio acid, 
which on reduction gives ri.se to 3 ; 5-diamino-o-beuzoylbenzoic acid ” 
C,H,(NH,)3-C0-C„H,-C0,H, ^ 

this substance having the property of condensing with great readiness 
to form 1 : 3-diaminoanthraquinone. 

I’rinilro-i-'p-toluoylbemoic acid, m. p. 217—218-5° from the nitra- 
tion of 2-p-toluoylbenzoic acid, i.s reduced by iron and acetic acid to 
triammo-2-p-toluoylbeasoio ocid, which on rvarraiug with dilute ammonia' 
gives 1 ; 3 : (^-Iriamino-i-methylanthraquiiiorut, yellowish-red needles 
m. p. above 300°. ’ 

1 ; %-Diamino-‘2-methylanthraquinone, yellowish-red needles, m. p. 
273—276°, is obtained by reducing 1 : 3 dinitro-2-p-toluoylbenzoic 
aoiil -with iron and dilute acetic acid ; the intermediate 1 ; 3.diamino-2-n- 
toluoylbenzoic acid having largely condensed during reduction, the 
remainder is condensed by warming with acetic acid. 

1 ; Z-Diamino-’l-metltoxyanthraquinone, reddish-yellow needles, m. p. 
225 230 , is obtained by a similar set of operations from p-anisoyl- 
benzoic acid. 6 T M 

[Preparation of Leuoo-derivativea of Diaminoanthraquinones 
from the Corresponding Hydroxylio Compounds,] Fabbwebkb 
VOBM, Meister, Lucius <t BhCwxo (D.R.-P. 205149).— The leuco- 
I'Vono''® <l“‘Q‘zarin when heated with alcoholic ammonia (25%) 
at 100 gives rise to the leuco-derivative of 1 ; 4-diaminoanthra- 
qmnone, leaflets willi green metallic reflex, m. p. 272° (decomp.). The 
euco- eiivative of 1:4:5; S-tetrahyJroxyanthraquinone, obtained by 
reducing the tetrahydroxy-compouud with alkali hyposulphite, when 
treated with alcoholic ammonia gives rise to the leuco-derivative of 
^ needles, decomposing at 

- . Other leuco-derivatives of the hydroxyanthraquinonea undergo 

tins change on treatment with ammonia. G. T. M. 


Arylaminoanthraquinones. Parbwerke voem. 
t2n»' * BBiiNiKG (D.R.-P. 201905).-4-Ami«<^l-p-eo7j,f- 

0 9 metkoxyani/iraqmnone, lustrous, coppery leaflets, m. p. 226°, 
heating 4-Ditro-I : 8-dimethoxyanthraquinone with 
stannous chloride at 60—90°; its sulphonic acids are 
dyes giving fast shades of blue. G. T. M. * 


Preparation 

WED & Co. (D. 


^®.^°''°'l'fa‘y‘ifo^y““tfa“’a<ltiinone. R. Wede- 
R.-P. 202770). — 4-Cliloro-l-hydroxyanthraquinone is 
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readily obtained by adding simultaneously to 1-hydroxyanthraquinene 
suspended in strong sulphuric acid at 110 — 116°, solutions of potassiunl 
chlorate and hydrochloric acid. G. T. M. 


Preparation of Thiocyanogen Derivatives of Anthraejiiinone 
FAnsENFABEiKEN TOEM. Friedk. Bayer ifc Co. (D.E.-P. 20605l)._The 

replacement of the diazonium group by thiocyanogen occurs readily ia 
the benzene and naphthalene series only in the presence of cuproijs 
thiocyanate. In the anthraquinone series this replacement takes place 
merely on boiling the diazonium thiocyanate with water. 

a-Thiocyanoanthraquhione, CNS-G.2.,IIj02, yellow needles, m. p. 231°, 
was obtained by diazotising a aminoanthraqninone in concentrated 
sulphuric acid and boiling the aqueous solution of the di^zo-salt with 
potassium thiocyanate. Other thiocyano-derivatives with this group 
in positions 2 and 1 : 5 are similarly produced. G. T. y 

Preparation of Benzanthrone and its Derivatives. Badische 
Aniun- <fc Soua-Fabrik (D.R.-P. 2043S4. Compare Abstr., 1007, i, 
324, 943; 1908, i, 193, 661). — The aiuinoanthraquiuones and their 
derivatives coudcn.se with glycerol and concentrated sulphuric acid 
to yield benzanthrone derivative.? ; it has now been fo\md that tlii.s 
condensation can be effectively carried out by using instead of glycerol 
such of its derivative.? as mono- and di-chlorohydriu and acetin 
(glyceryl acetate). , G. T. M. 

Preparation of Halogen Derivatives of Benzanthrone. 
Badische Anilin- A Sou.a-Fabrik (D.R.-P. 205294). — fi-Chlon- 
hemanthrone, dark green powder or yellow needles, is obtained by con- 
densing /3-chloroanthraquiuono with glycerol, aniline sulphate, and 
concentrated sulphuric acid at 140°. In this condensation acetin may 
be employed instead of glycerol. 

More highly halogenated benzanthroues can be similarly prepared 
from dichloro- and dibromo-anthraquinone. G-. T. JL 


Crystallography of the Anhydride of Menthyl Xanthate. 
N. SUKGUNOFF (Zeitsi-h. Krygt. Mia., 1909, 48, 219—220; from W. 
Soc. Nat. Moscov, 1906, Is'os. 1 and 2, 142 — 152). — The crystals are 
hemihedral-rhombic [n ■. b :c= 1'4478 : 1 : 2',1533]. h. J. S. 


The Preparation of Mixed Carbonates from Hydroaromatic 
Alcohols and Ethyl Salicylate. Farbe.nfaekiken vokm. Fiiiedk. 
Bayer & Co. (D.R.-P. 206055).— .Ife/d/iyf satol carbonate, 
CO(OC,„ll,;)-0-C,;lI,-CO.Ph, 

colourless crystals, m. p. 57 — 58, is produced by condensing salol an 
menthyl chlorocarbonate in benzene containing pyridine ; it is a s 
formed by the interaction of salol chlorocarbonate and menthol ui 

presence of quinoline. .nntTp 

Menthyl salicylacetol carbonate, CO(OC,„H,j)-OCgH^-C02-C j ', J 
colourless, tasteless crystals, m. p. 87°, .foMe 

chlorocarbonate and acetonyl salicylate, OH-CbBi-LUj chj 
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Thy-^nyl salol carbonate from salol chlorocarbonate and thymol, forms 
colourless and odourless needles, m. p, 78 — 79“ 

Santalyl sabacet<^ carbonate^ a yellow, syrupy liquid, is produced 
from santalol and aalaoetol chlorocarbonate, the latter reagent being 
obtained by the interaction of carbonyl chloride and salacetol in the 
presence^f dimethylaniline. The patent refers to several other mixed 
carbonates of a similar type. (j_ q<_ jj 

[Preparation of Bornyl Acetate.] Otto Zeitschel (D.B -P. 
304163).— The existing process for the production of bornyl acetate 
from pinene is expensive, owing to the large proportion of glacial 
acetic acid employed. It has now been found that this ester can be 
produced from its geuerator.s, French turpentine and glacial acetic acid, . 
when interacting in molecular proportions at 200“ for about five hours. 
In this way 30—40% of bornyl acetate, 30—40% of limonene. and 
10—15% of camphene are obtained. (j_ 

Preparation of Bornyl and tsoBornyl Bromofsovaleratea. 
Chbmi.sche Fabbik aup actiex vorm. E. ScnEEiUG (D.K.-P. 
205'263 and 205264 ). — Bornyl brornoieovalerate 
CHMoj-CHBr-COj-Ci^H,, 

oil, b. p. 163710 mm., is obtained by heating in chloroform solution 
equivalent quantities of borneol and bromoisovaleryl chloride or 
bromide \ it may also be obtained from borneol and bromoisovaleric 
anhydride at 100“, bromofaovaleric acid and concentrated sulphuric 
acid at S0“, or from camphene and bromoisovaleric acid in the presence 
of zinc chloride. 

isoBornyl bromoisovalerate, oil, b. p. I6O73 mm., is similarly - 
prepared, and can also be produced by mixing isobcrnyl tsovalerate 
with bromine at 100“ ; a bromine aarrier accelerates this action, which 
takes a similar course with bornyl tsovalerate. G. T. M. 

Crystallography of Two Xanthogenamides (Thio- 
urethanes). Evgraf S. Fedokoff and D. N. Artem^.eff (Zeilsch. 
Kpst. Min., 1909, 48, 215—218 ; from Bull. Soc. Mat. 3foseou, 1906, 
Nos. 1 and 2, 110 — 132. Compare T'schugaetf, Abstr., 1902, i, 604). 

1 Fhenyl-3-f-bornyl-2-ethyl-iuiinoxanthide, monocJinic \a:b'.c — 

0 5(85 .1 :0‘5008; /3= 100“59']. 1 : 2.Diphenyl-3-fenchyl-iminoxanthide, 
rhombic [n ; 5 : c = 0-9484 : 1 : 0-9512]. L. 3. S. 

Optically Active Menthones. Ernst Beckmann {Ber., 1909, 

■ 850).— f-^Menthone, obtained fr-om f-menthol by oxidation 

With chromic acid, has [«]- - 28-5“ ; when inverted with 90% sulphuric 
Ml m the cold, it has [a]p +281“. This product is a mixture of 
meiithone with a highly dextrorotatory cFfsomenthone. The mixture 
0 oximes from the product can be separated by dissolving in ether and 
hyiirogen chloride. A crystailino precipitate, m. p. 

, [aj„ + 35 9 , is obtained, whilst the mother liquors yield a com- 

oun aving m. p. 117 118“, [a]o —62-6“. The.se are identical with 

of (i-taomenthone and f-meuthone. The 
oximes have the following constants: (f-fs(3menthone- 

vr,t’ +^l°i syrup; f-menthoneoxime, fain -42-5“ m. p. 59“. 
VOL. YnvT 1 L j r 
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c?-i«oMenthone gives the same product on inversion as ^menthone 
d-isoMenthone semicarbazone crystallises in colourless i^eedles, m « 
154°, [a]i, +46*5°. ^-Menthone semicarbazone has m. p. 184° 

From “inverted” menthone a semicarbazone, m, p. 116°, [a]o +266^ 
has been obtained (compare Barrowcliff, Trans., 1907, ©1, 863). ' 

F. A. 

Preparation of Camphor. Schmitz & Co. (D.R.-P. 203791).^ 
The metallic derivatives of borneol and t^oborneol are readily oxidised 
to camphor and metallic hydroxide. A. current of air passed through 
a cold toluene solution of sodiunx t^obornyloxide or calcium bornvl- 
oxide leada, to the production of camphor and sodium hydroxide 
or calcium hydroxide respectively. A similar result is obtained 
by warming together (in xylene) mercuric oxide and sodium isobornyl. 
oxide. G. T. M. 


[The Interaction of Hydroaromatic Ketones and Mag- 
nesium Aryl Halides.] Bruno Szelinski (D.R.-P. 202720).- 
Carvone and pulegone, when submitted to the Grignard reaction with 
magnesium aryl halides, furnish the following compounds: bentj/l 
diAydrocarvonef m. p. 69°, b. p. 204 — 206°/26 mm., oxivie, 
m. p. 138°; a'naph(hyldikydrocarvone^ viscid oil, m. p. 150°, b. p, 
230 — 233°/34 mrn., oxime, oily; benzyldikydropulegone^ b. p. 210—215°/ 
35 mm,, oxime, oily. 

These products, when mixed with collodion, wool, or cellulose acetate, 
give rise to transparent, flexible celluloid, which is more resistant 
to heat than camphor-celluloid, and has a much higher decomposition 
point. G. X. M, 


ifioPulegone, Alered Kbert (CAem 1909, i, 21 ; from^eiVscA 

Ally. Oesterr. Apoth.'Ver., 1908, 545, 561, 573, 589). — When tso- 
pulegone, CHj.CMe-OH-CO CH.^ prepared from oitronell- 

^ ® CHj-CHj-CHMe 

aldehyde {Tiemann and Schmidt, Abstr., 1897, i, 198), is dissolved in 
ether and submitted to the action of magnesium methyl iodide, 

I 7,7,, CH,;CMe-CH-CMe(OH)-CH 2 „i,f.incd 

meAylisopulegyl alcohol, ^ i ^ J.TTvr . 

Cl CXlg' L/Hiue 

It is a pale yellow liquid, having a geranium-like odour, b. p. 
93 — 94712 mm.,D20 0-91085, 19-54° < 1-46992. In cold ethereal 

solution this substance reacts with phosphorus trichloride, 
methyliSfOptUegyl chloride, CjjH|gCi, a colourless liquid, b. p. 92 j 
10 mm., which loses HCl when boiled for three hours with alcohol aco 
potassium acetate, yielding methylisopulegene, 
CH2:CMe*CH-CMe:CH 

a colourless liquid, b. p. 95 — 97°/l2 mm., 182 — 184°/750 mm., 

[all? +46*277 n^a-4724. . . ^ 

Alethyiisopulegene is also obtained by distilling, un er 
pressure, the crude product of acetylating methylwopulegy ^ ^ 

^onac 
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Preparation of Santaioi iiitners. 1?’arbbnfabbiken vorm. 

Y iiiDH BAYEEifc Co. (D.R.-P. 202352).— colourless 
r uid ^ p.l4^^ — 156°/16 mm., was obtained by the following processes : 
/n l}mling together santalyl chloride and methyl>alcohoIic sodium 
\ethoxide ; (3) adding methyl sulphate to sodium eantalol suspended 
i'll ether; (3) heating together sodium eantalol and methyl iodide 

ethijl ether, colourless liquid, b. p. 169 — 174°/22 mm., was' 
vcpared from santalyl bromide and alcoholic sodium ethoxide. 

^ Snntd^y^ phmyl ethe>\ viscid oil, b. p. 232'720 mm., and santalyl* 
colourless ayrup, b. p. 201 — 2I0'^/5 mm., were obtained 
Kv heating santalyl chloride in xylene solution with sodium phenoxide 
acd sodium meiithoxide respectively. G. T. M. 

Preparation of Santalyl Halides. Farbrnfabrikev vorm, 
Priedk. Bayer <fe Co. (D.H.-P. 203849). — Santalyl chloride, oil, b. p. 
Ig2— 167°/iS mm., is readily prepared by heating under reduced 
riressure santalyl cklorocarbo7iate, obtained by the interaction of 
mbonyl chloride and santalol or sandal oil in the presence of 
dimethylaniline in benaene solution ; it may also be produced by the 
action of phosphorus pentachloride or thionyl chloride. Santalyl 
■ omide is similarly obtuiued from phosphorus pentabroinide. 

G. T. M. 


Preparation of Santalyl Allophanate. Verejnigte Chinin- 
iBEiSEN Zimmer ifc Co. (D.R.-P. 204922). — Santalyl allophanate, 
white needles, m. p. 162® may be prepared 
I a variety of ways : (1) Cyanic acid is added to santalol dissolved in 
ght petroleum ; (2) santalol is added to a benzene solution of carbamide 
liloride, either alone or iu pre.sence of dimethylaniline ; (3) santalol 
nd phenyl carbamate or allophanate are heated under reduced 
ressure. G. T. M. 

An Aldehyde from Pinene. Carl P. Harries and Hans von 
plawa-Neyman { Bar ., 1909, 42, 879 — 880). — By boiling pinene 
2 onide with water, Harries and Nere.sheimer (Abstr., 1908, i, 194) 
rere unable to cliRracterise the aldehydic substance formed, but the 
recent authors find that the decoojpo.sition proceeds more smoothly in 
llacial acetic acid solution at 90®. After evaporating the acetic acid 
n a vacuum at 35®, the re.sidue is fractionated under 12 mm. pressure. 
The fraction distilling at 115 — 125® gives with semicarbazide the 
llsmicarbazone of pinonaldehyde, C^.,ll_>.>0.,Ng, which crystallises in 
imall, round aggregates^, ra. p. 214-— 2l5®. J. C. C. 

Preparation of Gamphene. Chemische Farrik vorm. Sandoz 
,illb-P, 204921). — It was already known that the velocity of 
J}%olysis of pinene hydrochloride by iJkali hydroxide is increased 
the presence of feebly acidic substances, such as phenols and 
tiaphthols. It is now found that this result is effected by neutral 
sompounds, such as sodium or calcium tolucne-p-sulphonate, sodium 
^aphthalene-/3-sulphonate, and sodium naphthaleiie-2 : 7-disulphonate. 

G. T. M, 
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Elaterin and Some of its uenvatives. akmamo Bero (Coim 
rend., 1909, 146, 566—568. Compare Abstr., 1898, ii, 447 ; igQj 
i, 696 ; 1907, i, 146 ; Poliak, Abstr., 1906. i, 973).— Polemical agaias^ 
Hemmelmayr (Abstr., 1907, i, 230). The author maintains the 
accuracy of his formula for elaterin, 5e has contirmeij 

by determinations of the molecular weight of diacetylelaterin anj 
other derivatives. 

Hemmelmayr’s “ elateridin,” obtained in the hydrolysis of elaterin 
by sulphuric acid, is stated to have the formula Cg^flggO,^. The author 
proposes to call this compound anliydrodateridin and to reserve the 
name elateridin for the substance obtained when the hydrolysis is 
effected by alcoholic potassium hydroxide. Analysis and molecular- 
weight determinations by the cryoscopic method show that elateridin 
has the formula CggllggO-. 

On treatment of elaterin with bromine, a mixture of amorphous 
bromo-derivatives is obtained ; since these cannot be separated by 
crystallisation, Hemmelm‘ayr’s determination of the molecular weight 
of the product cannot be regarded as establishing his formula for 
elaterin. 0. W. 


The Phosphorus Content of Chlorophyll. Jui.ius Stokus.!, 
Vladimir Bbdlik, and Adolf Ernest _ (f-fer. Deui. hot. Gta., 1907, 

27, 10 20. Compare Abstr., 1908, i, 279). — Polemical against 

Tsvett (Abstr., 1908, i, 440) and Willstalter (Abstr., 1907, i, 71), 
Chlorophyll contains phosphorn.s as glycero-phosphoric acid. lavett'i 
partial agreement with Willstatter (who denies that chlorophyll 
contains phosphorus) is not based on experimental results, ihe 
authors show by Tsvett’s own “ chromatographic ” method (adsorption 
of the pigments by calcium carbonate) that phosphorus always 
accompanies the chlorophyll in adsorption, and that in autumn when 
the green colour disappears from the leaves, the phosphorus also 
disappears. ® 


Completely Methylated Flavonol Derivatives. Nicoui 
Waliaschko {Ber., 1909, 42, 726— 728).— lu reply to Herzig and 
Hofmann (this vol., i, 165) the author states that trimethyl- and 
pentamethyl quercetin are readily obtained froia| quercetin, methyl 
sulphate, and potassium hydroxide under his conditions (Abrtr., 
i, 760). The ready formation of the peutamethylated denvative 
necBssitates an alteration of Kofetanecki and Dreher s genera isfl- 
(Abstr., 1893, i, 217), tiie revised version of which should read: t 

alkylation of the hydroxyl group ortho to the carbonyl group, w' s 

not accomplished, or to only slight extent, by an alky i 

readily effected by methyl sulphate and an alkali hydroxide. 


Constitution of the Fluorescein and 
Walter Kropp and Herman Decker (Ber., 

Kehrmanii and Dengler have recently (Abstr., b ^Lionedsn 

phenylfluorone, the chromogen of fluorescein, to which ttey = 
ortho-quinonoid constitution, and the present ■ by d** 

to prepare the corresponding chromogen of quinolpi a ^ 
Jhydrolysis of 2-methoxy-9-phenylxanthonium bromid 
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Decker and von Fellenberg Abstr., 1907, i, 1065) and subsequent 
neutralisation, but they find the only product to be a colourless 

esrbinol base, namely. 2-hydroxy-9-phenylxaatheii-9-ol (formula I). 
rtere is thus a fundamental difference between the two series of 
compountis, and the conclusion is drawn that Kehrmann and Dengler’s 
pbenylfliiorone must have a para-quinonoid structure (II), and 


\/ 


Ph 

(uo rYY\ 


wnsequently fluorescein must also possess tho older para-quinonoid 
OTslitution, whilst the ortho-quinonoid formula for the alkali salts 
)f quinolphthalein, which is the only one that explains their colour, 
annot be upheld. ’ 


it-Htidro:t:y-^~ph6nylxanthonium hromide, C,H ^‘CH.C-OH 

^ ‘^OEr-C-CH;CH ’ 
irepared by heating 2-m6tho.xy-9-phenylxanthen-9-ol with hydro- 
iromio acid, crystallises in dark red plates, which darken on warminv 
ind melt and decompose at about 300°. On hydrolysis it yields 
Ihjdroxy-Q-phenylzanlhsn-'i-ol, crystallising in colourless, rhombic 
)rism.s, m. p. 158—160° (decomp.). The chloride, red rosettes of 
bates; iodide, long, blackish-red plates; plalinichlonde, dark red 

leedles, mi ferrichloride, dark red crystals, m. p. 193 194 ° (corr.) 

ire described. ^ 


When 3-methoxy-9.phenylxanthonium chloride is heated with 
ij’drochlorio acid under pressure, the corresponding hydroxy-compound 
s formed, which with sodium hydroxide furnishes phenylfluorone 
The properties of this compound are not tho.se of a phenolbetaine’ 
finch should be soluble in water and nob extractable from its 
oluOons by ether or benzene. Moreover, it should (were it a 
«Uine) be at least as strongly coloured as the oxonium salts, but 
t IS only orange-yellow, whilst the corresponding salt.s are red. It is 
herefore to be regarded as the chromogen of fuchsone, a conclusion 
Ftiich IS confirmed by R, Jleyer’s observation of the correspondence 
etween the spectrum curves of the fluoresccin.s and phthaleins. 

J. C. C. 


Carboxonium Dyes. II. Strongly Basic, Neutral, Salt- 
rming, Nitrogen-free Oxonium Compounds and the Con- 
Fluorescein. Frieokich Kehbsiann and 0. Denglek 
wtti Rahl Scheunekt] (Ber., ^ 909, 42, 870— 879).— By the inter- 
lon 0 methyl sulphate and resorciuolbenzein, and of methyl 
P ^ e and fluorescein methyl ester, the authors have been able 


CPh 

A/\/\ 


to obtain, on hydrolj^sis of the resulting metho- 
sulphate, oxonium bases which are strongly 
basic and give neutral salts, 

^~Methox^^-^-p}ienylJlvA)ron6 (annexed formula), 
prepared by the action of methyl sulphate on 
resorcinolbenzein in nitrobenzene solution at 150° 
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and subsequent hydrolysis of the product, forms clusters of chrome ^ 
red needles, m. p. 202°. It is more strongly basiS than the ^ 


base. 


pareat 


Tbe chloride forms reddish-yellow prisms with a blue 

and the platinichloride is an ovang6-pe,j’ 
crystalline powder. On methylation 
the same conditions as above, S-methoxyg 
A joMe phenylflaorone yields the carhirwl haw ^ 
Z ‘.^-dimethoxy'^-phenylxanthylium (anneisd 
^ formula : as methoaulphats). Xhe M/on'de 

0*S0gMe forms yellow prisms or plates with a blue 

reflex. The nitrate, iodide^ 

chloride, methyl ether, m. p. 112°, and ethyl ether, colourless prisrug 
m. p. 158°, are described. ’ 

By the interaction of methyl sulphate and fluorescein methyl ester 
a mixture of two compounds is formed. The first, 3 : ^-dimelhozv. 

fiuoran, crystallises in colourless tablets, 

m. p. 197°, and the second, the plierwlbelaine of methoxy/luorescein tntthyl 
ester (formula I) forms brick-red needles, m. p. 176 — 177°. '^heehlmit 
forms orange-red grains, and undergoes hydroly,sis only when the 
aqueous solution is kept for a long time or if it is warmed. 


CO.Me 



I 


jeOsMe 


jOMe 


OMel^X,A> 

I O OUl 

(I.) (II.) 

Treatment of the above compound with methyl sulphate as before 
furnishes the methosulphate ol methyl 3 : ^■dimetkoxy-^-phenylxanthjlium' 
^'-carhoxylate, from which the chloride (formula II), amber-yellow 
prisms with a bluish-violet reflex, the nitrate, yellow leaflets, the 
dichromate, iodide, and plativichloride were prepared. J. C. C. 

Syntheses in the Brazan Group. A. Grapmann and Stakisuus 
TON Kostanecki 1909, 42, 822 — 824). — Liebermann's method 

for the preparation of hydroxybrazanquinones from dichloro-a-naphtha- 
qulnone and phenols only holds for resorcinol and, as is now fouiidj 
for orcinoi. 

O'C’OO 

Z'Hydroxy-\-vi6ihylbrazanquinone, OH’GgH2Me<A_J4.QQA^6^^’ ^ 

obtained in red needles, ra. p. 315°, which dissolve both in dil'Jte 
..sodium hydroxide and in concentrated sulphuric acid with a blae 
coloration. The 3-aoeit>xy-derivative crystallises in lustrous, golden 
plates, m, p. 278°. If the acetylation is carried out in presence o 
zinc dust, the acetylated leuco-compound, 3:1': 4! -triaGetoxy-\-wth.y ■ 
hrazan, is obtained ; this crystallises in colourless needles, P* 
243 — 244°, and is dissolved in concentrated sulphuric acid with a 
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pi-een coloration and intenae dark green fluorescence. Z-MeUwxy- 

1- Diethylbrazanquinonei obtained on methjlation with methyl sulphate, 
forms orange-yellow needles, m. p. 240" which can be distilled without 
decomposition and dissolve in concentrated sulphuric acid with a blue 
coloration. When acetylated in presence of zinc dust, Z-metkoxy- 

: A:''diac 9 toxybrazan is formed ; this separates in colourless, 
olisteniag crystals or needles, m. p. 221 — 222° 

Xhe above compounds are formulated as 3-hydroxy-l-mebhyl deriv- 
atives, but they may with equal right be represented as 1-hydroxy- 

3 -metbylbrazanquinones. ^ 

Reduction of the Thiophen Nucleue. Victor Thomas ( 

Soc. chim.t 1909, [iv], 5, 182). — In connexion with the publication of 
a note by Padoa and Ponti (Abstr., 1907, i, 146) on the reduction of 
the furan nucleus by hot nickel, the author points out that he is 
studying the reduction of the thiophen nucleus- by this method, and 
the results so far obtained show that the reaction takes a different 
course from that found for furan by the Italian chemists, the ring 
being ruptured and benzene formed. X. jj. 

Preparation of Leuco-derivatives. Substituted “ Tbio- 
indigotin.” Faebwerke vorm. Meister, Lucius k BrCning (D.K.-P. 
204763). — ^-Methyltkiol-i-metftylheiiZ'jic acidy C^HjjMe(SMe)*C02H, 
is prepared by diazotising 4-methylanthranilic acid and treating 
the diazo solution successively with potassium xanthate and sodium 
methyl sulphate. MethyUhiolcarhoxymethylbenzoic acid [i'Carhoxy-m- 
tolyllhiolacetic COgH'CH./S’CgHjMe'COjH, yellow crystals, m. p. 

194—195°, is obtained by replacing sodium methyl sulphate by sodium* 
chloroacetate in the preceding reaction. The former of these two 
substances yields Z-oxy-Q-niethyltkionaphthen, m. p. 84°, and 3-oa;y- 
^•metkylthionaphtkencarboxylic acid on treatment with sodium-Lead in 
the presence of alkali hydroxide at 210°; the latter gives the same 
products when heated at 180 — 190° with aqueous alkali hydroxide. 

These thionaphthen derivatives when heated with sodium thio- 
sulphate and glycerol at 120 — 130° furnish the leucoderivative of 
“ dimethylthioiudigotin,” from which on oxidation the red colouring 
matter is produced. 

The patent contains reference to other substituted thioindigotins.” • 

G. T. M. 

(Preparation of a Thioindigoid Dye from Acenapbthene- 

quinon©.] Basleb Ohehische Fabkik (D.R.-P, *205377). — Acenaph- 
thenequinone when heated with carbomethoxy-o-thiobenzoic acid or 

2- hydroxythionaphthen, either alone or with a condensing agent, such 
as anhydrous sodium carbonate or sodium acetate and acetic anhydride, 
yields a colouring matter which crystallises from hot glacial acetic 
acid or benzene as a yellow or brownish-red posvder. This com- 
pound probably has the following constitution: 

^compare Abstr., 1908, i, 979). G. T. M. 
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Preparation of a Substituted a-Oxytbionapbthen. Kalle & (Jq 
(D.R.-P. 202696? Compare Abstr., 1908, i, 953).— 4-Chloro 2-nitto' 
tbiophenol, when reduced with iron and hydrochloric acid and the 
product treated with sodium chloroacetate, gives rise to 4-chloro. 
2-aminophenylthiolacetic acid. The latter substance, when succes- 
sively diazotised and treated with cuprous cyanide, furnishes p-cWoro- 
o-cyfinophenylt}ii(^<icetic acid, white needles, m. p. 164 165 . 

i-Chloro-l aminolhiormphiliencarhoxylie acid, which results from tie 
alkaline hydrolysis of the cyano-compound, yields chloro-amytUo. 
naphlhen, white needles, m. p. 106°, when heated with dilute sulphuric 
acid, ammonia and carbon dioxide being simultaneously eliminated. 

G. T. M. 


Partial Racemism. Albert Ladenbdrg (Annalen, 1909, 384, 

227 271). A resumd of the author’s publications on this subject, 

abstracts of which have already appeared (compare Ladeuburg and 
Herz, Abstr., 1898, i, 296, 405; Ladenburg and Doctor, Abstr., Ig'JS, 
i, 707; 1899, i, 310; Ladenburg and Bobertag, Abstr,, 1903, i, 675; 
Ladenburg and Fischl, Abstr., 1907, i, 586 ; Ladenburg and Herrmann, 
Abstr., 1908, i, 364). W, H. G. 


Cinchona Alkaloids. IX. Oxidation of Cinchona Alkaloids 
to Ketones. Paul Rabe [with Wilhelm Naumann and Erich Kuliga] 
(AnnaUn, 1909, 364, 330— 352).— It has been shown previously 
(Abstr., 1908, i, 100) that cinchonine contains a secondary hydroxyl 
group, since on oxidation it yields a ketone, namely, cinchoninone. It 
is now found that cinobonidine, quinine, quinidine, and hydrocinchonme, 
when oxidised with chromic acid, also yield ketones, and are con- 
sequently to be regarded as secondary alcohols. The ketone derived 
from cinobonidine is definitely proved to be identical with that 
obtained from cinchonine; at first sight it would appear that two 
stereoisomerio ketones should be formed, but it has been shown that 
cinchoninone is a tautomeric substance (Abstr., 1908, i, 100, dblj; 
consequently, the stereoisomerio ketones derived fi-oin the two alkaioida 
are able to pass one into the other, thus ; 


hc-k; 
CO 


c-n; 

1 1 

con 


;n-c-h 
■ 6o ■ 

The ketone derived from cinchonine and cinchonidine is P'® 
soluble of these isomeric forms wliich crystallises from the equili nuni 
mixture. The fact that cinchoninone exhibits mutarotatioa is m 

agreement with this statement . , , ■ 

' Only one ketone, namely, qnininone, is obtained when quinin 
quinidine are oxidised. Hydrocinchonino gives rise to hydrocim; i 
inone. Both these ketones exhibit mutarotatioii. 

The final optical rotatory power of an alcoholic solution ot ™ ,, 
inone from cinchonine is [a]!? + 3 305) and 
(c = 3'270), and from cinchonidine is [a]u^ +7-- 31 , xvlniir of 

Tall? +71'61° (c = 3-3025). The difference in the optical beha 
the two speciLns is due to the presence of impurity since the 
inethiodide of the compound from cinchonine has [aju 


.ince the 

+ 65 - 39 ^ 
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(j = 3'0645 in chloroformj .and from einchomdine, Mp +65.150 

(s = 3-058 in chloroform). L“Ju 

Quininme, prepared by oxidising quinine or quinidine 

with cliromie acid m strong sulphuric icirl ii- ^oiniamo 

amphoteric substance; the hydrochloride C H O V wni L ■ j 
as a hygroscopic, yellow, crystalline poUe?, fas 
[4' .|-E8'67" (dnal value; 0= 1-936 in alcohol) ;\he Lphl if a^ 
amorphous substance, m. p. about 106—108“; thi vicrate P A w 
forms canary-yellow crystals, m. n 23 ‘>— ^26^25^9^5' 
C,„Ha,0,N„, crystallises in small, ycllow^rlmajie ® 

1^7-1 98“ ; the moMiodida, C,„U,:o N Mol Cl i P’ 

feathery crystals, m. p. 213-214^; ’tho 

vitreous substance, m. p, about 113® ^ 20^23^2^3* a 

llydrodne/u,mno,te. C.<,H,,ON,. prepared from hydrocinchonine 
forms pale yeliow crystals, iii. p. 1;18“ UT' j-yA-nsi 

.=3'300). W!? +76-22“ (final ‘value ;%y246) ThflM^^^^^^ 

C„H,,0N, MeI. forms small, pale yellfv cry.s'tak m S olf 'ott’ 

Z i^’^hite and sintersat 256^m p’ 

36o ; the dihydrochfortde is very deliouescsnt nnO .. u 

cry.stallised;tbepfcra<c.C,.H„ON ffmslTlov f “"<• bn 

powder, m.V. 88^/00“ (drmp:) *^ -^^ " amorph^^us^yeHow 

.fcCMS%° *’■ Roche 

!}§ jOQo ”* V )• Cotarmne cholatc, yellow powder, ra p 

d rJ w soluble in water and aLhoI is pro: 

suitable Llvent'fnd and cotarnine in water or soie other 

at 15“ This coAoiinT^'^ 7 f ™nnm 

tins compound is employed in gyniecology. G. T. M 

andV^sSn th!i° R*' -3?®*“^**°“® ofi Bmeinonio Acid 

i. 563 ; this voi i 1 ooi’ ^ ifh ‘ ‘ i~C ‘ ■ ^bstr,, 1 908, , 

hrucinonic acid contalniT^ .1 ‘‘ T fiibasio 

groupings whir „ T “'*’'>“'‘5'’ ^nd the >N-CO radicle, 

oxvvL f* . ™ contained in brucine itself. The remaining 

^ g-es6,“h 

[a]S + 128’2“ aSs * *’ Pnn-’lnr. *n- P- 293“ (corr., decomp.), 

^olourlSdlef m C«H,0,N,.3H,d which formt 

locales, m. p. 2o0— 251“ (con-., decomp.), [»]“ + 253“ On 
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reduction with sodium amalgam, the 'semicarbazone is^^nveitej ’ 
the isomeric compound^ which forms crystals 

237 — 238°, [a]® + 128*4°; the nature of this derivative has not yet b ^ 
elucidated. Brucinonic acid yields on reduction with sodium ainal 
hrucinolic acid^ which separates from chlorofori/^^ 

crystals, m. p. 250—251° (corr., decomp.), [a]g’-22°; its awOyJ d J“ 
ative has m. p. 295“ (decomp.). The solution of this acid in nom i 
sodium hydroxide (1 J mols.) gradually deposits Irucinolone, C.,jH ,0 y* 
■which crystallises from glacial acetic acid in massive prLsms^'m ^ 
289° (corr.), [a]™ - 32-] 2° ; a molecular-weight determmation in aceU 
acid gave 354, calc. 382 ; this substance is neutral. The alkali ' 
mother liquor contains glycollie acid, and these compounds have b^r 
derived from the hydrolysis of the brucine molecule : ° 

C23H^0,N,->C,H,0, -I- 

W. R, 

Crystallography of Pyridine Derivatives. Evgraf S. Fbdo 
HOFF (Zeilsch. Kryst. 3 Uh., 1909, 46, 210 — 213; from Verh. russ. Min 
Gee., 1905, 43, 207 — 236). — 2-Oximinobenzoylpyridine (two modifies! 
cations : colourless, rhombic cry.stals and pale yellow, moDoclioic 
crystals) ; t-oximinohenzoylpyridine (monoclinic) ; 4-benzoy!pyri(li[io 
piorato (monoclinic) ; ph6nyl-2-pyridylcarbiDol (rhombic) ; 2-benzyl, 
pyridine picrate (monoclinic) ; t-benzylpiperidine platinichloride 
(rhombic 1) ; 4-benzylpyridine piorato (triclinio). h. j, g 

Resolution of the Racemic Cincholeuponio Acids into their 
Active Forms. Alfred Wohl and Rudolf Maao {Ber., 1909,42, 
627 — 633. Compare WobI and Eosanitsch, Abstr., 1908, i, 47).— 
o- and ;8-Cinoholeupouic acids have been resolved by the aid ol 
brucine ; the /S-i-acid is identical with the acid obtained from quinine 
or cinchonine ; a further step in the synthe.sis of quioine has therefore 
been accomplished. 

Fractional crystallisation of the brucine salt of a-r-cincholeuponic 
acid does not give a pure salt, bub a mixture of the r-.salt with the salt of 
the 7-acid. The 7-acid can, however', be obtained from the acid derived 
from this salt by crystallisation from water, a-\-Cinchohuponic acid is 
anhydrous and forms prisms, in. p. 253’ (corr.), - 35*0° in a 442% 
solution. The d-acid from the syrupy filtrate of the brucine salt gave 
m. p. 253° and [a]^ + 34'90°. a-r-Acetylcincholeuponic anJiydnde, 
prepared by boiling acetic anhydride and the hydrobromide for half an 
hour, crystt^ises from a mixture of alcohol and ether in rosettes of 
needles, m. p. 121°, and is converted by hot water into a-v-acelyl- 
cinckoieuponic acid, which forms needles, m. p. 175° (corr.), 

Tl:^|8^acid was resolved by using the acetyl compound instead of the 
sieid it^lf. ^-x-Acetylcincholeuponic anhydride forms rosettes, m. p. 
135 ^^^ ° (corr.), and the acid, from anhydride find water, has m, p- 
184^^05° (corr.). Resolution of this acid by brucine gave the /5-(/-acetyl- 
ciiBpoleupomc acid, m, p. 167- — 168°, [a]^ + 19 '86°, which, is identical 
re pp the compound from quinine. Hydrolysis by 20% hydrochloric 
no gave /3-<f'Cincholeuponic acid hydrochloride, \a\^ 38'04°, m. p. 
[92— a crystallographic examination, showing that the 
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^Q^pound was identical in all respects^ with Jthat obtained from 
cinchonine by Skraup. The \-hydrocJdorid6 has m.*p. 192 — 194° and 
[a]p - 36-61°. W. R. 

New Quinoline Derivatives and Examples of Steric 
Hindrance. Otto Stark [with Felix Hoffmann] {Ber., 1909, 42, 
'^15^719. Compare Al^tr., 1907, i, 973). — Benzoylacetone condenses 
with an alcoholic solution of o-aminobenzaldehyde in the presence of 
a little piperidine, yielding ^‘b^nzoyl-^-methylquinoliney Cj^HjgON, 
and not 3-acetyl-2-phenylqiiinoline. The compound crystallises from 
light petroleum in well-developed prisms, m. p. 61 — 62°. The oxime, 
C forms colourless needles from alcohol, and has m. p. 

230 — 231° When distilled with pota,ssium hydroxide and a little water, 
the ketone yields a-quinaldine. 

Dibenzoylmethane reacts with o-aminobenzaldehyde at 200 — 210°, 
yielding Z-barizoyl-’^-phenylquinoline, C^jH^^ON, which crystallises from 
methyl alcohol in needles, m. p. 134 — 1 35°. It does not yield an oxime 
under ordinary conditions, but a 7% yield of oxime, G 22 HJ 6 ON 2 , can be 
obtained when a large excess of hydroxylaniine hydrochloride (6mols.) 
and sodium hydroxide (ISmols.) arc used in alcoholic solution. It has 
m. p. 310 — 211° When decomposed by distillation with potassium 
hydroxide, the ketone yields 2-phenylquinoline and benzoic acid. 

Examples of steric hindrance were noticed in the formation of the 
ketones, and also in the formation of the oximes. J. J, S. 

Tetrabydroaoridone. H. Tiedtke {Ber., 1909,42, 621 — 626). — In 
analogous manner to the preparation of teti*ahydroacridme from o-araino* 
benzaldehyde (Abatr., 1908, i, 682), tetrahydroacridone is obtained by 
the condensation of anthranilic acid and c^c?ohexanone. In this case,, 
however, the intermediate product can be isolated, oyclohexanone'aniU 
Q-caThoxylic acid, C02n*C^H^*NlC,.Hjy. It is obtained by heating the 
acid and the hydroaromatic ketono at 120° during .one to two hours, 
and separates from benzene as a crystalline compound, m. p. 148° 
It decomposes spontaneously on keeping, is hydrolysed by boiling- 
water into its components, and has basic as well as acidic properties. .. 

To prepare the tetrahydroacridone, the anthr-': 

anilicacid and cyclohexanone aro heated first at 120° and afterw^ds at 
220°. The yield is 40%, the remainder forming aniline and carbon 
dioxide. It crystallises from alcohol in small, colourless needles, m. p. 
358°, and is easily soluble in dilute sulphuric acid, a property which 
can be utilised for the separation of acridone and tetrahydroacridone. 
It is oxidised by dry air at 280° into acridone, and distillation with zinc 
dust results in the formation of acridine. W. R. 

New Method of Formation of Acridone. Alfred Kliegl 
{Ber., 1909,42, 591—594. Compare Graebe and Lagodzinski, Abstr., 
1892, 1086).— When 10—20 grams of o-nitrodiphenylmethane are 
carefully heated in a tubulated retort, a vigorous reaction begins at 
300°. This reaction can be controlled by immersing the retort in cold 
sand 60 that the mass boils regularly ; water and some o-nitrodiphenyl- 
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methane pass over, and a residue is lelt, wtncd sets to a crystalling 
mass. When this is distilled (without thermometer), a small amount 
of o-aminobenzophenpne passes over and then acridone. The reaction 
is less vigorous when the nitrohydrocarbon is mixed with liquid 
paraffin and heated on a sand-bath. Phenylanthranil, 

o.h4!^o. 

appears to be formed as an intermediate product (compare Bamberger 
* and Eiger, Abstr., 1903, i, 560), and can be isolated by mean.s of an 
alcoholic mercuric chloride solution. 

^Tolylanthranil when heated yields Z-meikyl-^-aci'idone^ 
which crystallises from glacial acetic acid in microscopic needles 
resembling acridone. Both compounds yield hydrochlorides when 
hydrochloric acid is added to the suspension of the compound in hot 
glacial acetic acid. J. J. S. 

Preparation of Indoxylcarboxylic Acid and Indoxyl. 

Kalle tk Go. (D.R.-P. 206903).—O'Nitroben2onitrile, when reduced at 
low temperatures with iron and acetic or hydrochloric acid, gives a 
good yield of o-amioobenzonitrile, from which o-cyanophenylglycin© is 
readily obtained. The latter, on heating with 35% sodium hydroxide, 
undergoes the following change at 90*^: 

c^h.<§-^.ch,.co,h C,H,<CTO>C.C0,H, 

and this intermediate product, when further heated with alkali at 
150 — 220°, loses ammonia and passes into indoxylcarboxylic acid and 
indoxyl, from which indigotin can be produced in the usual way. 

G. T. M. 

[Preparation of Pyridones of the Anthracene Series.] 
Farbex^fabriken vorm. FRrRDR. Bayer tk Co. (D.R.-P. 203752. 

Compare Abstr., 1908, i, 456). — l-Acetylamino- 
anthraquinone, like its methyl derivative, undergoes 
/\ condensation to form a p/ridone when heated in 
OHNH oitrobenzeu© solution with finely-divided potassium 
C I hydroxide at 140°. The product, anthra'pynd<m 
(annexed formula), is spaiingly soluble in organic 
I I media, and dissolves in concentrated sulphuric acid to 
a yellow, fluorescent solution. Four other compounds 
CO of this type are described in the patent. G. T. M. 

Preparation of p-Phenylenediamine. Axtiengesei.lschaft flu 
> Asilix Fabbikation (D.K.-P. 202170). — ^/^-Phenylencdiamine is readily 
obtained by heating /;-dichIorobeozene, ammonia (25%), and copper 
sulphate for twenty hours at 170 — 180°, and finally at ^ 

Preparation of p-Phenylenediaminesulphonic Acid. Akti^en- 
GESELLSCHAPT fCr Aniun Fabbikation (D.R.-P. 202564 and 302565). 
— -j>-Ph©nylenediaminesulphonic acid is readily obtained by heating 
together p-dicblorobenzeuesulphonic acid, copper chloride, an 
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ammonia (25%) at 170°. This acid is also produced in the foregoing 
m-anner when the diehloro-acid i.s replaced by p-chloroaniline-2- 
sulphonio acid. G. T. M. 

Preparation of TJ-Phenylenediaminesulphonic Acid. Aktien- 
geseloschaft fub Anidn Fabrikation (D.R.-P. 202564, 204972). — 
B-Phenylenediaminesulphonic acid is obtained by heating 4-chloro- 
aniline'3-siilphonic acid with aqueons ammonia in presence of copper 
‘salts. G. T. M. 

Preparation of 4-Amino-4’-hydroxydiphenylamine. Aktien- 
gesellschaft fur Anilin Fabrikation (D.R.-P. 204596).— The oxida- 
tion of p-phenylenediamine and phenol to indophenol is readily effected 
by hypochlorite solution in the presence of copper salts. When reduced 
with sodium sulphide, the indophenol gives rise to 4-[tmino-4'-hydroxy- 
diphenylamine. G. T. M. 

Preparation of 1-Aryl 2 :4-dialkyl-3-halog6nmethyl-5-pyr- 
azolones. Fakbwerke vorm. Meister, Lucius & BrCnino (D.R.-P. 
206637). — It has been found that the l-aryl-3-methyl-2 : 4-d!allcyl-5- 
pyrazolones yield halogen additive products, which, after removal of 
hydrogen halide, furnish monohalogenated derivatives in which the 
halogen is situated in the methyl group. 

l-Phenyl‘2 : ^-dimethyl-Z-hromovitthyl'^-pyrazoloney 
CO— CMe 
NMe-C-CHjBr’ 

leaflets or prisms, m. p. 113'’, produced from l-pbeDyl-2 : 3 : 4- 
trimethyl-5-pyrazolone by the successive action of bromine and sodium 
carbonate, yields, on boiling with water, Z-hj/droxy‘\-pkenyl'^\Z 
irimethylpyrazoloney colourless prisms, m. p. 

\‘Phenyl-2 : i-dimelkyl-Z‘ChloromethyI.-5-pyrazolone, colomless crystals, 
m. p. 110—112°, is similarly obtained, and from l-phenyl-2 : 3- 
dimethyl-4-etliyl-5-pyrazolone a similar series of operations leads to 
\-phenyl‘2^7)ietkyl^3'‘broy)ioinethyl^A^etfiyl^5^pi/razo!o7ief colourless crys- 
tals, m. p. 112 — 113°, and l^phenyl'‘2-ni€thyl~^-hi/droxymetkyl‘^~etkyl’‘ 
6-pyrazalone, needles, m. p. 122 — 123°. G. T. M. 


Condensation of Hydantoin with Formaldehyde. Robert 
Behrend and Rudolf Niemeyer (Annahny 1909, 305, 38 — 49). — 

CH * C O 

IlydroxyTneih-ylhydantoinj ^ or 


nw-CH 
OH CHj 


is readily prepared by heating hydantoin with 40% fornSaldehyde 
solution (1*3 raols.). It crystallises from alcohol in felted needles, 
ni. p. 125 — 135°. When heated at 120—130° for several hours, it 
forms a clear, fused mass, which yields the compound CwIlgO^ISl^ when 
crystallised from hot water. The hydroxymethyl derivative is 
completely hydrolysed when boiled with water for an hour. 
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Phosphorus pentachloride, or, even l&etter, cbncentrated hydrochlori 
acid, transforms the hydroxy- com pouiKpinto chloromethylkydantoin ^ 
. ' C.HANgCl, 

which crystallises from behzene dr chloroform in well-developed prisms 
m. p. 150 — 157^, It has not been found, possible to reduce the 
hydroxy- or chloro-derivative to methyihydantoin. 

When hydantion is warmed with formaldehyde in the presence of 
hydrochloric acid, complex condensation products are formed. 

The is obtained when a few drops of con 

centrated hydrochloric acid are used. It crystallises from hot water 
in 'the absence of hydrochloric acid as compact, colourless pricing 
m. p, 2Q'6 — 212°. In the presence of hydrochloric acid it }^fel(ls the 
compound^ C^HgO^N^. 

This latter compound is also formed when hydantoin and formalde- 
hyde are condensed in a strongly acid liquid. It crystallises from iiot 
water, in which it is sparingly soluble, in lancet-shaped needles, m. p 
295°, after sintering at 285°. The formula 




CHa'CO 

CO-NH 


is suggested. 

A compound^ produced when equal volumes of cod- 

centrated hydrochloric acid and 40% formaldehyde solution are used 
in the condensation. It crystallises from hot water in slender pi’isms, 
m. p. 183 — 188°. When boiled for some time with water or alcohol 
it loses formaldehyde, and ultimately yields the compound O-HgO^N^, 
In the preparation of the compound Cj 4 HjgO^Ng, considerable amounts 
of amorphous compounds are formed. When washed with alcohol, 
these form a hard cake, m. p. 83 — 85°, and readily absorb water. 

J. J, S. 


Synthetical Experiments in the Iminazole [Glyoxaline] 
Group. Adolf Windaus (/?«/*., 1909, 42, 758 — 763). — 4-Metbyl- 
glyoxaline condenses with formaldehyde when heated for eight hours 
in a closed tube at 120° to form a crumbly, hygroscopic mass, not of 
glyoxaIine-4-ethanol, as might have been expected, but of 4-methyl- 
glyoxaJice-5-carbiriol. Picrolonic and phospbotungstic acids give 
precipitates with its aqueous solution ; the platinichloride is difficultly 
soluble. Keduction of this substance with hydriodic acid gives 
4 :"5-dimethylglyoxaline (oxalate, m. p. 261°; picrate, 
m, p. 195°; aurichloride, m. p. 179 — 180°; nitrate, m. p. 175 — 176“ : 
compare Xiinne, Ab.str., 1895, i, 685), a result which shows that tho 
above conclusion is correct, as otherwise ethylglyoxaline would be 
formed. The methyl group in position 4 is not therefore reactive; it 
is the methylene group in the ring which gives the derivative, and 
,'this reaction, which is a general one for aldehydes, is not a possible 
method ^or the production of histidine derivatives. In the light of 
this result, doubt is thrown on the correctness of tho constitution 
assigned by Gerngross to the product obtained from methylglyoxaline 
and chloral {thi.s vol., i, 189). Bibe 7 izQylbutylenediamine, CgH|s 02 ^ 2 ' 
from dimethylglyoxaline, benzoyl chloride, and sodium hydroxide, 
crvstallises in lone^ nefid]e.s. in. n. 241°. 
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Methylglyoxaline.'when h^ted with nitric acid (D 1-5) at 80° for 
tfiirty minutes, gives a 60% yield of a nitrormthylglyoxaline, C^HjOnK,, 
ffhicli crystallises from water in long prisms, deeomp. 248° ; solutions 
io ammonia or potassium hydroxide are intensely yellow, and bromine 
gives a h’OTnonitroifnethylglyoxahne^ C^fr.OgN.Br, which forms prisms 
p. 228° (decomp.). ' ^ 

1 ; 4 Dimethylglyoxaline gives a nitro-derivative,' aH,0,N„ which 
separates from water m long needles, m. p. 160—161°, and which 
does not yield alkali salts. Iho 2 : 5-dimethylglyoxaline on nitration 

gives i-nitro-l-.^-dimethylglyoxuline, i this forms 

long needles from water, m, p. 253°; its aqueous solution is neutral, 
but potassium salt is intensely yellow, and is supposed to have the 

isoinainazole constitution : ^ a conclusion which 

i3 in harmony with the experimental fact that the 1-methyl nitro- 
derivative does not give a salt. 

Preparation of Pyridazine. Sieoiund Gabriel 1909, 42, 
654 — 658). The disadvantages attending the preparation of pyridazine 
by the three methods already known (Tauber, Abstr., 1895, i, 301 * 
Gabriel and Colman, ihid.y 1899, i, 390; Marquis, ibid., 190^ 1 370) 
are avoided by the author, who obtains the substance in quantity by 
the following method. An aqueous solution of a-ketoglutaric acid 
(Blaise and Gault, Abstr., 1908, i, 713) is treated with hydrazine 
sulphate dissolved in jV-sodium hydroxide, and the mixture evaporated 
to dryness ; the residue by crystallisation from hot water yields the 
sodium salt, C5H,50gN'.^Na,C5HgO3ls2,2H20, from which, by boiling 
hydrated pyridazinone-Z-carhoxylic acid, 

obtained ; this, when anhydrous, has 
m. p. 198 , and by treatment with bromine in glacial acetic acid 
yields yyridatom-Z-carboxylio acid, C'0<p^l“^5^C-C02H, m. p. 
259 260“ (decomp.), which i.s changed quantitatively by fusion into 
i-pyridazone, CO<g^“^>CH, m. p. 103-104°. The latter, by 

WMming with phosphoryl chloride, yields 3-chl<nopyridazine, m. p. 
dJ , from which pyridazine is obtained by means of hydriodic acid and 
red phosphorus. q g 

Constitution of Acetylacetonecarbamide [4 : 6-Ditnethyl- 
-pyrimidone], II. Action of Bromine on Acetylacetone- 
Benzylidene Derivatives. Otto Stark 
Oompare Evans, Abstr., 1893, i, 129). — 
e 1 enzylidene derivative of 4 : 6-dimethyl-2-pyriuudone (following 
a s ract) readily combines with bromine in acetic acid solution, yield- 
vefl ^ k ^ • 6-Dimethyl-2-pynmidone yields a similar 

ow ibromide in chloroform solution provided that all traces of 
IS ure are absent. Tn both compounds the bromine' has added 
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The bromides react readn, 
or water, yielding bromo-hydroxy- or bromo-etho • 
It baa not been found possible to obtain tetrabromide^^ 

-NH- 


itself on to a double linking in the ring, 
with alcohol 
derivatives. 

The dibroniide of 4 : 6-dim0thyl-2-pyriraidone, 

^rr^CMe- 


is insoluble in most organic solvents; it turns dark grey at 160^ but 
is not molten at 360° AVhen rubbed with water, the yellow ciout 
disappears, and the 6rowo%c?roa:^-coinpound, 


ptr^CMe 

^^^CMe(OHVTSrBr-^^^' 

is obtained. This crystallises from alcohol in slender needles, which 
darken at 250°, sinter at about 330°, and decompose at 34:5^ Xfae 
same pi'oduct is obtained by the action of bromine on an acetic 
acid solution of the pyiimidone, and, when shaken with concentrated 
hydrohromic acid in the cold, yields Evans’s dibromodihyJroxj. 

derivative, The corresponding Jrowo. 

«iAoxy-derivative, CgH^^OoN.^Br, obtained by the action of ethyl 
alcohol on the dibromide, decomposes at 340 — 350°, after sinteriDyat 
330°. ® 


-NH-. 


The dibromide of the diben/.ylidene derivative, 
decomposes at 322 — 325°, after turning brown at 240°^and* siuterijgat 
318° The 6romo/t?/drox?/-derivative, 02 (^Hi 702 N 2 Br, crystallises from 
alcohol in orange-yellow needles, sinters at 304°, and decomposes at 
310 — 312°. The conesponding 6ro»«o«<Aorry-derivative, 

crystallises from alcohol in orange-yellow needles, which decompose 
at 308°, after sintering at 303 — 305° J. J. 8. 


Constitution of Acetylacetonecarbamide (4 : 6-Dimethyl-2- 
pyrimidone). Condensation with Aromatic Aldehydes. I. Otto 
Stark {Ber., 1909, 42, 099 — 703. Compare Evans, Abstr., 1893(i, 
129 ; Combes, iiid, i, 454; de Haan, Abstr., 1908, i, 454), — Evans’scom- 
pound conden.ses with alcoholic solution.^ of aromatic aldehydes in the 
presence of small amounts of piperidine. When beuzaldehyde is used, 
a mono- and a di-benzylidene derivative are formed, and it is thus 
probable that it is the methyl and not the methylene hydrogen atoms 
which condense with the aldehydic oxygen. With p-hydrozybenz- 
aldehyde and vanillin, only one molecule of aldehyde reacts. It 
is suggested that the condensation products are formed from the 
tautomeric form of the carbamide, namely, 4 : 6-dimethyl-2-pyrimidoD0j 
thus the moDobenzylidene derivative is represented as 

NH<^^J^^>C-CH:CHPh ; 

this is practically colourles.s, but the corresponding p-hydrozy- and 
hydroxymethoxy-compoiinds are respectively dark yellow and 
yellowi.sh'brown in colour. 

The salts derived from these condensation products have a muc 
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deeper colour, namely, yellowish-red to dark red, and it is suggested 
that they have the quinonoid constitution, for example : 

. N<g^j;^^o,)^c-CH:cnph. 

A mixture of the mono- and di-benzylidene derivatives is formed 
even when less than 1 gram-molecule of benzaldehyde is used for each 
gram-molecule of the pyrimidone, but with an excess of the aldehyde 
the liibeuzylidene compound alone is formed. The two can be fairly 
readily separated, as the di-compound is only sparingly soluble in 
alcohol. 

crystallises 

from aqueous alcohol to which a few drops of ammonia solution have 
been added in slender, colourless needles, m. p. 188 — 189", after 
Entering at 184° The presence of the least trace of acid produces 
a yellow coloration. 

It yields a colourless sodium salt, a yellow ‘lulphale, an orange- 
yellow hytlrochlwide, and an orange-coloured nitrate. . 

The dibmzylidme im-\va.tive, 02t,H|„()X2> crystallises from boiling 
methyl alcohol in glistening, golden-yellow needles, which turn brown 
at '1.30°, sinter at 270", and melt and docomyose at 275". The salts 
have a red colour and are sparingly soluble. The p-hydroxyhemylidene 
derivative, soparate.s from methyl alcohol as a dark 

yellow, crystalline powder, ra. p. 278—280" (decoinp.) ; it di.s 5 olves in 
miueial acids, yielding solutions with a blood-red colour, and in 
sodium hydroxide to a yellow .solution. J. j. g. 


New Synthesis of Pyrazine Derivatives by the Action of 
Aromatic Nitroso-o-hydroxy-compounds on Acetaldehyde in 
the Presence of Ammonia or Primary Aliphatic Amines. 
Martin T.angk 1900, 42, o74 — 5/ r). — An account of this work 

ks already appeared in D.R.-P. 19656.1 (Abstr., 1908, i, 839). 

AV. H. G. 


Indigoid Dyes Derived from Phenylfsooxazolone. Andrk 
Wahl [Compt. rend.^ 1909, 148,352 — 354). — Since phenylfsooxasoloiie 
behaves as though it contains the grouping -CH^-CO (compare Wahl 
and Aleyer, Abstr., 1908, i, 368), it reacts with isatin chloride, 

yielding 'i-phenylisooxasMlone-2-indole, A 

O CO ~co 

ci'ystalli.smg in garnet-red needles with a bronzy reflex. The corre- 
sponding indigoid dyes derived from the three methoxyphenyliso- 
oxazolones form reddish-brown crystals with a coppery reflex. The 
f^olutions of the compounds in aqueous sodium hydroxide or carbonate 
aie almost colourless, and yield tho parent coloured compounds on the 
ailditiou of acid. It is probable that the Mooxazolone nucleus is 
}<iiolysed by the alkali and is regenerated on tho addition of acid : 


le yellow solutions obtained by treating the substances with 
'-'OL. XCVI. i. 



262 


ABSTRACTS OF CHEMICAL PAPERS. 


sodium hyposulphite do uot yield the pai-ent compounds when treated 
with acids or oxidising agents, for example, hydrogen peroajp 
The i««co-derivatives apparently do not combine with animal or 
vegetable fibres. 

Ethyl anisoylaeetate has h. p, 189 — 190'^/10 — 12 mm. (decorap) 
(compare Schoonjans, Abstr., 1898, i, 425). 

The followiag compounds were prepared : o-jnet7ioxyphenylUooy‘aiolo)y> 
crystallises in white needles, m. p. 106° ; m'm&thoxypkenyliioomzolont 
forms wjaite plates, m. p. 115°; thep-derivative forms white needle?" 
m. p. 143° (compare Schoonjans, loc. cit.), W. H. G. 

The Antique Purple Dye from Murex brandaris, 

Fhiedlaxder [Ber.j 1909, 42, — -770, Compare Absti-., lD07,i, 

867). — This dye, obtained from the above mollusc, is now showu to be 
6 : 6'-dibromoindigotin, Ci 6 H^s 0 . 3 N 2 Br. 2 , by a direct comparison with the 
synthetic dye as regards its spectro.scop!C behaviour, colour reactions, 
and solubility. .The influence on the colour of indigotins where 
positions 6 and 6’ are occupied is emphasised. ^y, fi, 

Preparation of Indazyl Derivatives by means of Ortho- 
ketonic Hydrazines. *Paul OxuRt {Oompt. rend., 1909, 148, 
491 — 494.* Compare Ereundler, Abstr., 1904, i, 108). — The following 
compounds are obtained when o-nitrobenzopheiione is reduced by zinc 
dust and alcoholic sodium hydroxide : (1) henzaldehydo ; (i2) o-amino- 
bcnzopheiione, in, p. 110 — 111° (compare Oeigy, Abstr., 1885, 
thi.s reacts with pLenylthiocarbiiuide giving O'pheiuilhenzopktmm- 
thioc.arhamide, NUPh'C18*JSH-O^H,*COPh, _ m. p. 156— 157^ (3) 
4 : 4'-diamino*2 : 2'-dibenzyldiphenyl ;{4) 4 : i' -diamm0‘2‘he-it,zyldiplm\jl^ 
NH. 2 'CjjH 4 *CgH 3 (NH..)*CH 2 Pli, white prisms, m. p. 209^; the 
hydrochloride a't 200°; (5) a minute quantity of a white 

substance having the characteristic properties of an indazyl 
derivative. 

o Azohenzophenone, COPh*C^jH 4 *l^„*C^.lI,,'COPh, orange-red crystals, 
m. p. 201 — 202°, has been prepared by oxidising o-azodiphenylmetbane 
(thi.s vol., i, 121) with chromic acid. When treated .successively 
with ammonium hydrosulpbide and mercuric oxide it forms 

‘1-o-benzophenone-t^-phenylindazoley white 

crystals, m. p. 134 — 135^ W. 0. "W. 

[Anthrapyridone Derivatives.] Badische Axih.x- iV Soo.^ 
Fabkik {D.K.-P. 205095). 'Those anthrapyiidones containing a 

halogen atom in the para-position to the imino group readily 
yj-arylaminoanthrapyridones on heating with aromatic ba^e.'. lla‘^e 
products on snlphonation yield i'.-ist wool dyes. 

^-^-'TolyliuniiioA-iiiethylanthrapyridone, reddish-brown ciy stalp i-' 
produced by treating together 6-chloio-4-inethylaLithi'a}i;iidiJim, 
yj-toluidine, and anhydrous sodium acetate. 

4 : (y-Di-p-tolylaminoanthrapyrido/ie is bioiilarly obtained l*oin 
dichloroantfirapyridone. G. 1. ^ • 

* and Bull. chim., 1900, [iv], 5, 283 — 285. 
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preparation of Amino-, Alkylamino-, or Arylamino-anthra- 

pyridones. Farbenfabriken vorm. Friedh. Ba-yer & Co. (D.K.-R 
Compare Abstr., 1908, i, 456). — The anthrapyridones which 
’octain negative substituents in the benzene rings are readily 
icted OB by primary or secondary bases, giving ri.se to amino- 
ierivatives which are either dyes or may be employed in the 
nioduction of colouring matters. 

8- Methylamino-S-methylanthrapyridone (an- 
nexed formula) sepamtas in red crystals from a 
pyridine solution of rnethylamine and jtjpbromo- 
anthrapyridone after heating at 120° for five hours. 

6-/>-Toly]amino-3-methylauthrapyridone is pro- 
duced by heating at 160—170° ;?-toluidine with 
either 7>-methoxyanthrapyridone or ^-bromo- 
anthrapyridone ; its sulphonic acid dyes wool in 
violet-red shades which are very fast to light. 

G. T. M. 


[Production of Iminazoles from 1 : S-Naphthylenediamine.] 
Farbenfabbiken vobm. Friedr. Bayer <& Co. (D.R.-P. 202354). — By 
condensing 1 : S-naphthylenediamine with the polybasic acids or their 
inhydridesj a series of coloured condensation products of the iraioazole 
series arc obtained, Phthalic anhydride gives rise .successively to the 


products And C|gHmON 2 , 

formulffl I and 11, 

represented respectively 

CO.H 

CO 

/\/ 

/\/\ 


'xA>-<> 


cxx._<_> 

(I.) 

(11.) 


The former is a yellow compound, m. p. 185° ; the latter separates 
Prom glacial acetic acid in red needles with a golden reflex, m. p. 
227-- 228°, Similar condensation products are obtained by the use of 
citric jicid, maleic anhydride, .succinic anhydride, and o-benzoic 
Milpliinide. G. T. M. 

Preparation of Anthrapyrimidonea. Farbwerke vOR.'tt. 
^rEiSTEii, Lucius & Brumng (D.Il.-P. 205038).— A new class of 
aiuhiacene derivative.s, the anthrapyrimidones (formula I), are pro- 
'iuced by condensing the a-aminoanthraquiuones or the a-alkylamino- 
iiDthraquinones with urethane, alcohol and water being eliminated. 
The reaction is a general one. 

I-Aiuhrapyrrniidone (with H replacing R in the formula), golden- 
Jellow needles, m. p. above 280°, is obtained by heating together 
a aminoiintliraquinone, urethane, and zinc chloride at 170 — 180°. 

^ '^^-Aiifhradipyrimidone (fl), a brownish-red powder, is similarly 

’^’OL, scvi. i. u 
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produced by heating together in nitrobenzene, 1 : ^-diaininoanthra 
quinone, urethane, and zinc chloride. 

CO 

/\ 

IIN " 



NH 


CO 


(I.) 



NH 


0. T. M. 


Preparation of Anthrapyrimidones. Fakbwerke vorm. Meisttve 
Lucius tk BkOning (D.R.-P. 205914. Compare precediug abstracts 
— l-Anthrapyrimidone has now been prepared by condeosing the 
a*halogenated antbraquinoocs with carbamide in the presence of 
metallic salts; thus l-broinoanthraqainone, carbamide, and copper 
chloride when condensed give this product together with water and 
hydrogen bromide. G. T, M. 

8 : 8'-Diquinolylcarboxylic Acids. Zvn. von Jakubowski and 
Stefan von Niementowski 1909, 42, 634 — 654). — Previous to 

this investigation no quinolylcarbo.xylic acids were known, and the 
first tp be examino<l arc those derived from 5 : 5'-dimcthyl-8 : 8'- 
diquinolyl (Abstr., 1905, i, 300). The oxidation of this compound 
is a matter of considerable difficulty ; acid or alkaline potassium per- 
manganate, nitric acid, chrouiic acid in acetic acid solution, fusion 
with potassium hydroxide and lead peroxide were ineffective. Chromic 
anhydride in sulphuric acid was found to be suitable, and the mono- 
. — . / \ or di-carboxylic acid could be obtabed 

\ by altering the conditions, 

p — ^ 8 ; -diquinolyl-b' -carboxylic udd (an- 
Me<^ .CO.,H nexed formula) was prepared by con- 

ceiitratiog a mixture of dimethyl- 
quinolyl (1 part), 50",', sulphuric acid (10 parts), and chromic anhydridii 
(1'4 parts) at 100" until the chromic acid disappears. The puiificatioii 
is carried out bv neutr.alising fir.st with ammonia, then repeatedly 
crystalli.^ing the "barium salt, and afterwards converting into pota?suuii 
salt and recrystallising this. The acid forms a fine white, micro- 
crystalline powder, m. p. 331—332^ (deoomp.), and is amphoteric ib 
character. The following sjilts have been prepared : amr,ioMVM, 
C.(,Hj302N.(^'JI,),31l20, rhombic plates wliich decompose at 
water, amiuoma, aiid acid; potassium, C.,,jH^30.,N2K,511.)G, lea e®, 
harium, leaflets, and a silve.r salt. Also the 

following ; the kydror.kloi'ulcy ,0,,N.„2 H Cll,H.>0 ; /'iO’a.'c. 

U,„li,;U>.,.2irN02. 
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and Rvlphate, all of which crystallise in leaflets. 8 : %' -Diquinohjl-^ : 5'- 
acidf C2oHj204Ng, is obtained from the reaction mixture of 
Ibe base, chromic anhydride, and sulphuric- acid after twenty-four 
hours at the ordinary temperature, and is purified first by conversion 
into the barium salt. The acid is next separated from small quantities 
of the moDOcarboxylic acid by treatment with hydrochloric acid, the 
monociirboxylic acid being soluble in dilute acid, whereas the dicarb- 
oxylic acid has no basic properties, and is insoluble in this menstrum. 
It is a microcrystalline powder, ui. p. 415° (decomp.), and has been 
characterised by the am 7 }W 7 tium, 02(^44, ^j04N2(NHJ2,H:20, potassium, 

salts, 

all of which crystallise in loafiets and are more easily soluble than the 
corresponding monocarboxylates. 

Distillation of the monocarboxylic acid under diminished pressure 
leads to the formation of carbon dioxide and 5-ttieihyl-S : ^'-diquinolyl, 
(j which crystallises in colourless, diagonal plates, m. p. 

2 {i. 5„.212°; the hytlrockhride, Cj9Hj^N2,2HtJ],5H20, forms needles; 
the nitrate, leaflets ; sulpkate, 

O^ni,N2,II,.S0„3H2O, 

leaflets, and tlie platinichloride, Oi.,H,4N’2,H2PtClj., orange crystals. 
Dry distillation of the dicarboxylic acid yields an acid and a base. The 
acid, S ■. S''diquinolyl-5-carboxyl{c acid, Cj,^Hj202N2, is a white, micro- 
crystalline powder, m. p. 310 — 312’, is amphoteric in character, and 
is identical with the acid obtained by the oxidation of 5-methyl-8 :8'- 
diquinolyl with chromic anhydride and sulphuric acid. The ammonium, 
G|3Hj^02N'2(^’'iri),4Il20, and barium salts, C33lI.,204N^Ba,l 1 H2O, have 
been prepared. The base, (J,3Hj2N2, forms colourless needles, m. p. 
182° (not sharp), and is resolved by fractional crystallisation of the 
hydi'lodide into a small quantity of $ : 8'-diquiuolyl and .an isomeric 
diquinolyl, m. p. 187°. 

The dicarboxylic acid has been synthesised in the following way. 
Oxidation of 2 : 2'-dinitro-4 ; T-dimethyldiphenyl by potassium di- 
chromate and sulphuric acid leads to the formation of mono- and 
di-carboxylic acids in the ratio of 1:4. These are separated by 
fractional precipitation from a solution of the ammonium salts by 
hydrochloric acid. 2 : ^'-DinUro-i-mel//yld{p/ieuyl-4:'‘carboxyliC acid 
(annexed foimula) forms crystals, m. p. 
235'5 — 230°; the ammonium salt, barium 
salt, 0.-511^3012^4^^,41420, and silver salt 
have been prepared. 2 : 

,HgOgN.„ forms white crystals, m. p. 
alt and barium salt, Cj^HpPgNoBajSIIgO, 


NO, 


Me< 




CO,H 


NO, 

A 

y 

4 : -dicarhoxylic acid, C. 

335 — 337°; its amnionimn 
are yellow, and the methyl ester has in. p. 155 — 15b° (Ullmann 
and Bielecki, Abstr., 1901, i, 586, give 159 — 160°). By the reduction 
of these dinitro-compounds with tin and hydrochloric acid, the eorre- 
spondiilg diamino-derivatives ^are obtained. 2 \2'-JJiamino-^^'mHhyl‘ 
<^iphmyi-^ -carboxylic acid, Cj^lIj^OoNo, forms stout, yellow crystals, 
p. ItiO — 171°; the hydrochloride, C|.]Hj^OoN2, 21101, has m. p. 
280 — 285° (dccomp,), whilst ‘I \'l'-diamimdip}\finyl~\i\i' -dicarboxylic 
acid, forms very small, rhombic plates, m. p. 307 — 309°; 
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its diaeetyl derivative, has m. p. 250 ; the hydroAloritlf 

CuH, 20<N2,HC1. is iDsoluble. UoiDg arsenic acid as the oxidising 
agent, this dicarboxyliC acid undergoes Skraup'a reaction, forming 
8 : 8'-diquinolyl-5 : 5'-dicarboxylic acid, apparently identical with tlie 
acid obtained from dimethyidiquinolyl, yet on dry distillation undj, 
reduced pressure, pure 8 : 8^-diquinolyl (m. p. 205 ) was obtained. 

The relationships of these two isomeric diquinolyls are discussed. 
It is not possible to decide yet whether they are structural isonrerides' 
that of in. p. 187° might bo the 8 ; 7'. oj 
8 : 6'-modification, but this is con.sidered 
to be improbable. They may be stereo- 
isomerides of the annexed formulie ; tlmip 
simultaneous production from the same 
dicarboxylic acid would support this, and 
the difference in behaviour of the arid 
obtained from different reactions might be 
accounted for by a certain fine difference 
between the acids themselves. Lastly, 
they may be analogous to the uira-substitnted quinoline isomerides, 
which have not yet been explained (Lellmann and co-workers, .tbstr,, 
1887, 502, 737, <373 j 1SS8, 296, 499). W. R. 

Preparation of 4-Dimethylainino-l-plienyl 2 ; S-dimethyl- 
&-pyrazolone. Society Cuimique he L’Avanohet (D.R.-P. 201753). 

The alkylation of 4-amino-l-phenyl-2 : 3-dimethyl-5-pyrazolone leads 

to quaternary compounds, and the yield of << pyramidone (4-dimetliyl- 
amino-l-phenyl-2 :3-dimetliylpyra-iolone) is accordingly diminished, 
An indirect alkylation cau be effected by treating the aminopyrazolone 
with nitrosoJimethylamine either alone at 110“ or in the presence 
of copper powder; 

MeC=-C-NH.> MeC==C-N:N'N-Me 5 



MeK 6o +NO-NMe., MeN CO 


NPh 


NPh 

jleC— =C-NMe, 

MeN CO + Ng. 


NPh 


G. T. 51. 


Preparation of 5 ; 5-Dialkyliminobarbituric Acids (5^^ ^ 
alkylmalonylguanidines). 15 asi.er CnE.MrscHE h.\isKiK ( . ■ 
204795).— The dialkyltnaloiiic acids can be condensed with guanime 
when the acid and a salt of the base are suspended in roncentri i 
sulphuric acid and the mixture treated with fuming sulp uiic > 
chlorosulphonic acid, or phosphoric oxide. , 

5 : 5-Dietbylmalonic acid aud guanidine thiocyanate , 

chloride were thus condensed to 3-imino-4:6-dioxy3.J ' 
pyrimidine (diethylmalonylguanidine), and 2-rinino-4: ; ' ' ' ^ 
lipropylpyrimidine was similarly prepared from 0 : 5-dipiopy m 
E^d and guanidine hydrochloride. 
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Intramolecular Transformationa. Orio Dimroth (Annahn^ 
jjO'.). 364, 183 — 226). — It bas been shown previously that estei-s of 
5 hyJroxy-l-phenjl-l ; 2 :3-triazole-4-carboxyUc acid readily undergo 
dcsinotropic change (compare Abstr., 1905, i, 98, 384). With the 
object of ascertaining whether the corresponding 5-amino-compounds 
dehave in a similar manner, these substances have been prepared and 
tlieir chemic.al bch,aviour studied. It is found that they also undergo 
intramolecular change when fused, yielding iaoraerides which, unlike 
the p.avent ,substance.s, possess acidic properties. The change under 
thofe conditions is a reversible one, hut complete conversion into the 
acidic form may be effected by treating the neutral isomcride with 
sodium ethoxide or pyridine. 

The velocity with wliich the reaction proceeds in this case, unlike 
that of tho corresponding hydro.xy-derivativo, is exceedingly sm,all. 
The isomeric esters when hydrolysed yield isomeric acids, which when 
heated evolve carbon dioxide, yielding the .same acidic substance, 
tn. p. 139°. This substtnee is not .'i-amino-l-phcnyl-l ; 2 ; 3-triazole, 
consequently it mu.st be derived from the ester having acidic pro- 
perties. It i.s also found that 5-aniino-l-phenyl-l : 2 : 3-triazole and 
S-atnino-l 1 4-diphenyTl : 2 ; 3-triazole when fused completely change 
into their corresponding isomerides, which are also soluble in 
alkalis. 


CM).sideration of tho properties of the acidic isomerides shows that 
these are not the re.sult of a de.smotropic change ; instead, it is de- 
fnitely proved that they are produced by the phenyl group changing 
places with a hydrogen atom of the amino-group. 1:2; 3-Triaz>les 
may be regarded as cyclic diazoamino-conipounds, and this intra- 
molecular change is similar to that which diazoamino-compound.s are 
known to undergo when treated with bases. 

The position of the imino hydrogen atom iii the ring is not yet 
definitely known. 

[With G. Werner.] — Methyl ^-amino-\-phcnyl-\ ■.2 :Zlrias:ole-i 
N XPh 

airhoxylate, obtained by the condensation of 

plienylazoiniide with methyl cyano.acet.ate in the presence of sodium 
methoxide ; it crystallises in sm.all, avhite needles, m, p. 173°, and is 
converted by boiling with pyridine or sodium ethoxide dissolved in 
alcohol for three hours into methyl 5-oniffuo-l : 2 : Z-trmzole-A- 
tarboxylale, CjnHijOjN.,, crystallising in groups of small, slender 
needles, m. p. 15 1°. The corresponding ethyl ester, CuHj^OjN,, forms 
ueedle.s, m. p. 120 — 130°; it pi.asses into the isomeric 
q , ; 3 : 3-triazole-t-cai'boxylate to the extent of 

~°V‘o in alcoholic solution and 42— 44".) in benzene; the 
“T®fiallise.s in needles, m, p. 90°. 

■ ■ and Fritz Hess.]— 5-J»riiio-l-;i4«ni/M : 2 : 3- 

■'^^'xO^e-i-carboxylic acid, formed by boiling tlie eorre- 

pon mg potassium hydroxide for thiity minutes^ 

I small prisms, m. p. 1-1:2° (decomp.) ; tho isomeric ^-aniline 

rifcV I ^ obtained from its e.ster by boiling 

D potassium hydroxidefortwelveto fifteen hours, crystallises 

'ir cornered scales, m. p. 153° (decomp.). Either of the preceding 
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acids when fused evolve carbon dioxide and yield S-anilinoliiazoig 
and when warmed with 20% sulphuric acid yield glycollU aciil 
phenylamidine, OH-CH 2 -C(NH)-NHPh, crystallising in colnu-less 
needles, m. p. 130° ; it is very unstable, and is decomposed by diiuij 
alkalis, forming glycollanilide and ammonia. 

[With J. Maeshall and Fkitz Hess.] — X-Ph6nyl-\ ; 2 ■S’-triaxoU-^. 
carboxylic acid hydrazidCy CgUgONg, obtained by heating the egtg^ 
(Abstr., 1902, i, 403) with hydrazine hydrate under pressure at 120’ 
forms long, colourless needles, m. p. 143°; it is converted by nitrous 
acid into the azoimide^ glistening leaflets, m. p. 99° (decomp,), and by 
boiling ethyl alcohol into the urethane, Cj|H,.^U 2 N 4 . colourless needles, 
m. p. 98°. The latter substance when boiled with dilute alkali yields 

N-NPh 

5-amino-X-phenyl-X : 2 ; H-triazole, c. crystallising iu 

needles or leaflets, m. p. 110°. 

Methyl b-chloro-X-phe7iyl-\ -.“i -.Z-triazole-X carboxylate, CgHijOjUjCl, 
prepared by the action of phosphorus pentacliloride on methyl 
l-phenyl-5'triazolone-4-carboxylate, crystallises in a labile form, colour, 
less needles, m. p. 85 — 86°, and a stable form, compact, rhomhie 
crystals, m. p. 87 — 88°. It may also be obtained by the action of 
amyl nitrite on a solution of methyl 5-amioo-l -phenyl-1 : 2 :3-triazole- 
4-oarboxylate in methyl alcohol containing hydrogen chloride. 

5Chloro-\-phenyl-\-.'2:Z-triazole-\-eMThoxylic acid crystallise.s in 
slender, white needle.s, m. p. 136° (decorap.), and when fused yields 
b-chloro-\-pheHyl-l-.-2-.'i-lriazole, OgHgNjCl, slender, white needles, 
m. p. 50°. The latter substance is converted by alcoholic ammonia at 
the ordinary temperature into S-amino-l-phonyl-l '. 2 : 3-triazole, which, 
when diazotised and coupled with ;8-naphthol, yields \-phenyltriaxoU-b- 
azo-P-naphthol, CijHijONj, crystallising in red plates, m. p. 215’ 
(decomp.). 

5-Anilinolriazole, CsH^N,, prepared by fusing 5-amino-l-phenyl- 
1:2: 3-triazole or as described above, crystallises in large, glistening 
leaflets, ra. p. 139° ; it forms a silver salt, CgHjN^Ag, and a hydre- 
chloride, m. p. 128°; the acetate, C!,(,U,oON4, crystallises in white 
needles, m. p. 137—138°; the urethane, CuHiaO^K,, forms white 
leaflets, m. p. 147°; the «7<roso-derivative, CjH-ONj, forms yellow 
crystals, m. p. 115 — 116° (dccomp.). 

5-Amino-l : l-diphenyltriazole (compare Himroth and Werner, 
Abstr., 1903, i, 127), when diazotised and coupled with /3 naphthol, 
yields 1 : X.-diphenyltrvxzolc-Xy-azX}- ^-naphthol, C24II17ON,,, red needles, 
m. p. 204°. The diazo-solution when treated with cuprous chloride 
yields 5-chloro-l ; 4-diphenyItriazole (compare Abstr., 1905, i, 98). 

[With Fkitz Hess.] — Xi-Anilino-i-pleenyllriazole, CjjH,2N4i prepaieu 
by boiling 5-amino-l : 4-diphenyltriazole with pyridine, crystalli.ses in 
needles, in. p. 167° ; it forms salts with alkalis and acids. 

b-Methylamirw-l-phenyl-\ : 2 ; S triazole, (J,jII,a04, is obtained by the 
action of methylamine on 5-chloro l-phenyllriazole ; it crystallise.-, 111 
slightly yellow, compact prisms, m. p. 102°, and when boiled with wa ei 
or pyridine passes into b-anilinoA-melftyl~X :2 : 'd triuzole, 41 

white leaflets, m. p. 172°. 
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Methyl fi-hydroxy-\-'ni6thyltTiazoleA Ga/rhoxylate, C5H7O3N2, prepared 
the action, of methylazoimide on methyl malonate in the presence 
f sodium methoxide, forms hexagonal crystals, m. p. ; when 
f* -Ia it nasses into methyl hmeihyl~5‘triazolone-i-carboxylaU, 

^ NMe-CO..^ 

1 .,>CH-CO,Me, 


crrsbiUising in yellow needles, m. p. 75®, Either the enolic or ketonic 
ester when treated with phosphorus peiitachloride yields methyl 
^.(^hloro-^--^>^thyltriazQle-h-caTboxylate, crystallising in long, white 
lealiets. m. p. 112°ithe corresponding trci'i crystallises in white needles, 
:d P 167°, and passes into 5-chloro-t-mothyl-l : 2 : 3-triazole when 
t'ased, which substance when treated with aniline yields 5-aniUno- 
l-methyl-l : 2 : S-triazole, identical with that just described. 5-Chloro- 
i-phenyl-l : 2 : 3-triazole is converted by aniline into ^-anilhio- 
small, glistening, stpiare plates, m. p. 142®,, 
and by sodium ethoxide at the ordinary temporature into d-ethoxy- 
i-plienyl'l ; 2 : 3-triaaole (compare Abstr., 1905, i, 98). W. H. G. 


Action of Sulphur on m-Tolylenediamine. I. and II. 

Gustav Schultz and HEiNUicir Kkysciilag 1909, 42, 743—752, 

753_-757). — 7rt-Oiamines are characterised by the ea.se with which 
elemeutary sulphur is introduced into the molecule. The gentle 
boiling of alcoholic m-tolyleuediamino and .sulphur for five to six hours 
leads to the evolution of hydrogen .sulphide and the formation of a 
mixture of poly.sulphides, from which di(h\o-m-tohjlenediamme 


Me Me 



(annexed formula), m. p. 215®, has been 
isolated in tuft.s of yellow needles by 
fractional crystalli.=«ation from alcohol. 
The coui'titution of the disulphide is 
proved from its formation by the reduction 
with stannous chloride and hydrochloric 


acid of 2 : 3 : 2' : Z' •tetranilrodilolyl 5 : 0 -dhidphide^ 


CgH2Me(N02).‘SyC,d l,Me(NO,).., 

which decomposes before melting at 265°, and is obtained by the 
action of an alcoholic solution of crystallised sodium sulphide on 


.alcoholic 5'ChlorO'3 : i-dinitrotoluene. 


Dithio-wi-tolylenediarnine form.s a benzoyl derivative, 

and a compound, m. p. 152 — 153°, yields 4- 

acetylamiiio-1 ; 5-dimethylbenzthiazole, m. p. 180 — 181®, by warming 
with zinc dust, glacial acetic acid, and acetic anhydride, and gives, by 
treating its solution in dilute hydrochloric acid with hydrogen 
sulphide, 2 : h-dia?nino-m-iolyl viercaptan^ which forms yellow needles, 
and, on account of its extreme oxidisability, is best kept in the form 
of ike hydrochloride, 8^,21101. * 

Since dithio-?n-tolylenediamine dissolved in boiling alcohol takes 
up, per mol, six atoms of sulphur without evolution of hydrogen 
sulphide, giving a mixture of polysulpliides, whilst 2 : 4-diamino-7n- 
tolyl mercaptan under similar conditions combines with sulphur with 
the evolution of hydrogen sulphide, giving the same mixture of poly- 
sulphides, it is probable that the entrance of sulphur into iu-tolyleue- 
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diamine is due to the initial formation of the mercaptan, wliidi then 
changes into tho disulphide, to which the addition of sulphur le^ds to 
the formation of higher unstable polysulphides. These polysulplnaj, 
then react with the unchanged base and with the mterraedately 
formed mercaptan to give the mixture of lower stable polysuljihijjj 
which is ultimately isolated. C- S. 

Preparation of o-Diaminopyrimidines containing Halo, 
genated Acyl Groups. PaRBENFAiiRiKEN vobm. Friedk. b.iveh 
C o (D.R.-P. 206454). — It has now been found that 4 : o-diamiuo- 
nvrimidine derivatives having t!ie general formula 

(where X is hydrogen or an alkyl group and Y an oxygen or suliiliur 
atom or an imino-ar a cyanimino-group) readily react with halosenated 
carboxy acids to give derivatives with an acyl group m position 5, 
5-Ch!<rroaceli/l-‘i : ^ diainino-i : (>-diox)j-\ : S-dinuthylpyrimidme, 

white crystals, m. p. 210^ is proiliiced by heating together at 12(;’ 
ohloroacetic acid and 4 : 5-diamino-2 ; 6-dioxy-l ; 3-dimetbylpynnii. 

^ ^■C!doro-c.-hjdroxy})roj>ionyl-i : f)-dimnr,\o-‘l : Q-dioxypyrimidine, 

vo<5!;',:;gSii;;>vsH.co.on(OH,.cH,a, 

m. p. 215°i is obtained in a similar manner by replacing ohloroacetic 
by ^'-chlorolactic acid in the foregoing condensation. G. T. M, 

Preparation of 6 0 ximino .4 iminopyrimidine Denvatives 
Fabbenfabriken vorm. Fbieor, Bayer A' Co. (T).R.-F. -06453), 

5-Oximino-4-imino-2 : 6-dioxypyrimidine IS produced by 

ethyl oximlnocyanoucetate and carbinnde with sodium ethoxide 
absolute alcohol. A similar condensation 

cyanoacetate, dicyanodiamide, and potassium ethoxide leads to the 

formation of 5 -oximino-idmino- 6 -oxy-^-cyanoimi,wpyrimidine, 

r-l neBdle., insoluble in wnler and media, bnt jm’bai 

snarinalv soluble salts with aqueous alkalis. Other condensations 
ethyl iiminocyanoacctato are indicated in f M . 

have already been described (compare Ahstr., 1000, 1, 41 , ^ rp jj 

Derivatives of Osotetrazine and 
Pechmanr- and AVili.elm Bauer («er.. 'to tho 

oxidising the dibenzoylhydrazones of - ir^tter, the 

corresponding dibenzoylosotetrazines and y H vl homolo^ue 'Xlie 
authors hoped to obtain osotetrazine and its^dimethyl » 

hydrolysis of the dibenzoylosotctauzines. howovor yieWs^.lh^^^^ 

spending amino-osotnazoles, and thus furnis le ;„to amino- 

several recent instances of the conversio nrpviously 

triaiiSee. Consequently, the substances descii j p 
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1900, i, 314) as benzoyldimetliylosototrazine and dimethylosotetraiine 
are l-henzoylamino-S : 4-diaiethyl-l : 2 : S-triazoIe, m. p. 95°, and 
l-amino-S ■.4-diinethyl-l ; 2;5'triazole, m. p, 95°, respectively. The 
evidence for the constitutions of the two compounds is the following ; 
(1) By benzoylation the original dibenzoyldimethylosotetrazine is nob 
lemoiluced, but Stolle’s l-diheiizoylamino-3 ; f-dimothyl-l ; 2 : 5-triazole, 
m p. 115° (this to]., i, 123); (2) the formation of the bmzylidene 
OlelN 

componud,^l^j^.jj^N'N,<JH.Pb, m. p. 80° ; (3) by the action of nitrous 

acid aininodimethyl-1 : 2 ; 5-tiiazole yields .3 : i-divmthyll : 2 : 5-triaxole, 
m. p. 70” (with SHaO, m. p. 97°), the constitution of which is proved 
by nitrating l-phenyl-3 -.i-dimethyl-lrd ; a-triazole (Abstr., 188S, 
1387) in the cold, reducing the nilro-coinpound, m. p. 227°, 

to l-amhiophmyb^ : : 2 : 5-triazoU, 

m. p. 132°, and oxidtsicg the latter by potivssiura permanganate and 
dilute sulphuric acid, whereby 3 : 4-dimethyl- 1:2; S-triazole, identical 
with the preceding, is obtained. 

An aqueous solution of diacetyl and benzliydrazidc yields diacetyl- 
htnzoylhydrazone, CHg'CO'CjVTcdN'NUliz, m. p. about 167° (completely 
at 185'"), which by recrystallisation from hot glacial acetic acid gives 
dmcHylhenzoylosazom^ NHi3z*NX'Me‘CMeIN*N II m. p. 286‘5° 
(decotnp.), which is also obtained by heating an excels of alcoholic 
beuzhydrazide and diacetyl for six hours at 100'. The os^azone by 
oxidation with alkaline 25% potassium femcyanide yields StoUd’s 
2 :3-dibenzoyl*5 :6-dimethyM : 2 : 3 : 4-tetra7.ine {loc. cit.), m. p. 140°, 
which differs from the corresponding diphenyltelrazine in being 
colourless and in not being capable of reduction to the osazone. 
By hydrolysis with concentrated hydrochloric acid the dibenzoyl- 
dimethyltetrazine yields l-beuzoylamino-3 : 4-dimetbyM :2 : S-triazole. 
1'Auuqo-3 : 4-dimethyI- 1 : 2 : 5*ti'ia2ole, obtained by hydrolysing the 
preceding compound in a sealed tube, forms a hydrochloridBf m. p. 
131°, mercurichlorid^^ m. p. 145°, pi'crate, to. p. 124 — 125°, and a 
platinichloride, decomposing at 215°; it is unaffected by mild oxidising 
agents, is converted into diacotyl by potassium dichroinate or lead 
peroxide and sulphuric acid, and yields /i/iyy-tetrabromobutane by the 
action of bromine water. 


Compounds similar to the preceding have been obtained fromglyoxal. 
When the sodium, hydrogen siilphite compound is heated with dilute 
sulphuric acid until sulphur dioxide is eliminated, the solution treated 
with an excess of sodium acetate, and heated with benzhydrazide, 
ylyozalhenzoylosazoiie, NHBz’JS'.CH'CHlX’XHBz, is obtained as a 
white powder, which melts above 300°, and gives, by oxidation with 
alkaline potas‘;ium ferricyanide, l-henzoyJaviim-l :2 :5~triazoh, 




p. 151° which by hydrolysis with dilute hydrochloric acid in a sealed 
tube at 90 — 100° yields l-awino-l ; 2 : 5-friazole^ m. p. 5 1° {picrale, ui. p. 
130°, decomp. ; hydrochloride, m. p. 114°, decomp.), from which Pech- 
• inann s osotriazole is obtained by the action, of nitrous acid. C. S. 
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Oxidation of Uric Acid in Alkaline Solution. Piobert 
Behrend and Roland Schultz (AnnaZen, 1909, 365, 21 — 37),.^ 
Attempts have been made to confirm the conelusion previously (IrawQ 
(Abstr., 1904, i, 950), namely, that hydroxyglycurilcarboxylic acid 
is fii'st formed during the oxidation, and that this is transformed partly 
into uroxanic acid and partly into a substance which yields allaatoin 
when acidified. 

When a larger quantity of permanganate was used, the chief product 
was biuret together with a small amount of the potassium salt of a 
dibasic acid, It is possible that the latter compouud was 

formed by the oxidation of guanine contained in the crude uric 
acid. 

Attempts have been made to establish the constitution of uroxanic 
acid. Behrend’s formula {loc. cil.), namely’, diureidomalonic acid, 
C(C 02 H) 2 (NH*C 0 *N[J.,)^, is supported by a study of the alkali salts 
and also by the behaviour of the acid towards methyl alcohol. The 
normal potassium salt is neutral to litmus and phenolphthaleiu in 
aqueous solution, whereas the acid potassium salts of diureides of the 
type of uric acid are distinctly alkaline. The behaviour of tho normal 
salts is thus completely in harmony with the view that uroxanic acid 
is a substituted inalonic acid containing two carboxyl groups. The 
readiness with which the acid loses carbon dioxide and y ields allantoic 
acid when shaken for several day’s with cold 95% methyl alcohol is 
also in lurmony with this formula, whereas Medicus* formula {Btr., 
1876, 9, 462) would necessitate the rupture by cold metbyl alcohol of 
a ring which is stable even in the pre.sence of concentrated alkali. 

Noriwd phenylhfjdrazine nroxanale, C^H 50 ,-N^, 2 G^HgN 2 t crysti^llises 
in colourless plates, m. p. 150—132"’ (decomp.), after turning yellow 
at 120"^. Aniline and hydroxylamine also yield sparingly soluble salts; 


the latter has m. p. 155*^ (decomp.). 

When boiled with water the pbenylhydrazine uroxauate yields the 
vhenylkydrazine salt of mesoxalic acid j>hcn.ylhydriizont, 

which crystallises in yellow needles. It darkens at 140 — 150^, melts 
at 154 — 158^’, solidifies again at 160'^, and melts a second timo at 
183° (decomp.). TTydrochleric acid decomposes this salt, yielding 
wxsoxalic acid pkenylkydrazcne, which crystallises in 

minute needles, m. p. 170 — 171^ (decomp.). 

When heated with water, uroxanic acid yields allanturic acid, 
mesoxalic acid, and carbamide. J. J. b. 


Production of Azoxy- and Azo-compounde of the Benzene 
Series. Faruenfarriken voiui. Friedr. Bayer & Co. (D.K.-F. 
204653). — The sulphides of the heavy metals can be employed in the 
production of the reduction juoducts of nitrobenzene. This substance 
when boiled with iron pyrite.s and 60% aqueous sodium hydroxi e 
yields about 90% of azoxybenzene. W’^hen the reaction is cauie*. 
out at 140°, further i-eduction occurs and 85 — 90% of azobenzene is 
obtained. G. 1. * 


p-Nitrodiazobenzene Chloride. Hans T. Buchrrer and S 
Wolff {Ber., 1909, 42, 881— 887),— In preparing a nitrous acid-tree 



ORGANIC CHEMISTRY. 


273 


.solution nf ; 3 -nifcrodiazoben 2 en 0 by acidifying the sodium isodiazotate 

nitrosainine ” paste), the authors noticed that the solution always 
showed the presence of free nitrous acid, and the paste, when acidified 
with acetic acid instead of hydrochloric acid, gave this reaction only 
after some time. The conclusion is drawn that the nitrons acid is 
produced hy the hyd^-olytic decomposition of the diazonium hydroxide 
into nitrous acid and ^-nitroaniliue. After proving that excess 
of nitrous acid in a diazo-solution can be removed by means of 
hydrogen peroxide or potassium permanganate (whereby it is oxidised 
to nitric acid), the authors investigated the action of various reagents 
on a solution of p-nitrodiazobenzene chloride in order to ascertain if, 
on slowly liberating the diazonium hydroxide, the above reaction 
would proceed, which would be shown by the combination of the 
^-nitroaniline with some of the diazo-salt present to form the 
corresponding diazoamino-compotind. Tlie addition of solutions of 
sodium hydroxide, hydrogen carbonate, carbonate, acetate, ammonia, 
ammonium carbonate, soap, or a mixture of .soap and sodium car- 
bonate gave rise to the formation of a dinzoamino-compound in varying 
degrees, but with ammonium acetate an almost rpiantitative yield of 
y-dinitrodiazoaminobenzene was obtained. Tt is considered that this 
is due to the rapid removal of the nitrous acid liberated in the 
hydrolysis owing to the formation of ammonium nitrite, which at once 
decomposes. The addition of ammonium chloride or carbamide to the 
diazo-solution produced no appreciable effect. Preliminary experiments 
with dlazotised sulphanilic acid and o-nitrodiazobenzene chloride 
showed that the reactions do not proceed ejuite in the same way 
as those described above. J. C. C. 

Preparation of p-Aminodiazobenzene and its Derivatives; 
bAUisciiE Anilin- (k Soda-F.aurik (D.ll.-P. 205037). — Acetyl-p- 
pheuylenediamine is diuzotised with sodium nitrite in hydrochloric 
acid, a further quantity of hydrochloric acid is added, and the sodium 
heated at 70'"’ for one hour. At the end of this time the solution no 
longer gives the azo-coupling reaction with sodium /3-naphthol-3 : 6- 
disulphonate {R salt) in cold aqueous sodium carbonate. This diazo- 
solution now contains y^amiuodiazobenzene, which only gives an azo- 
deiivative with R salt either very slowly at the ordinary temperature 
or more rapidly on warming. G. T. M, 

lodothyreoglobuUo. A. NLKKNntRG {Biochem. Zeitsch.^ 1909, 16, 
87 — 110). — lodothyreoglobuliii is the name given by Oswald to the 
protein substance in the colloid matter of the thyroid gland which 
codtains iodine. The elementary analyses given are very like those 
of O.-jwald. Among its hydrolytic cleavage products, arginine, 
hi.^tidiue (1), lysine, tyrosine, glutamic acid, glycine, alainne, leucine, 
phenylalanine, aspartic acid, and proline were separated. The iodine 
is united to the aromatic groups, especially to tyro.sine and trypto- 
phitii. W. D. H. 

Partial Hydrolysis of Certain Proteins. Emil AsDERnALnEN 
{^eiLtich. physiol. Ohem.^ 1909, 58, 373 — 389). —The distinction 
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between proteins [will probably .rest not t^holTy in the kind nnd 
amount of the final cleavage products, so much as on the tlie 
individual amino-acids are linked together. For this purpose, partis] 
hydrolysis with the resulting yield of ]^lypeptides is of great utility 
In the present preliminary attempt in this direction, polypeptij^jg 
were separated from the partial hydi’olysis of fl^estin, elastin, and 
keratin. From the digest, amino-acids were precipitated by pliospho- 
tungstic acid, and tho polypeptides were separated from the filtrate ■ one 
of these from edestin contained glutamic acid and tryptophan, another 
glutamic acid, tryptophan, and leucine, and a third, tyrosine, glycine 
and leucine. From keiWtin a polypeptide containing cystine, gl^. 
tamic acid, and tyrosine, and another containing histidine and leucine 
were separated. Fiom elastin, ^-leucyl-t^-alanine and tf-alanyl-Meucino 
were separated. \V. I). H. 

Amyloid Protein. M. Mayeoa i^Zeitsch. physiol. Chem..^ 1909,58 
469 — 484). — Tho yield of hexone bases from the amyloid substance of 
the liver is the same as in the normal organ. The same is true for 
the spleen, except that trie amount of histidine is a little higher than 
usual. There is no grouud for believing that amyloid is specially rich 
in bases, or that it has anything in common with histone. 

W. D. H. 

The Protein Component of Chondro-mucoid. M. MAYiiDA 
{Ztitsch. phy%iol. Chevt., 1909, 58, 485 — 4S6). — The amount of hexoce 
bases from the protein coinpoueut of chondro-miicoid is about the 
same as in amyloid protein (see preceding abstract). W. D. H. 

Schmiedeberg's Ferratin. Eunst Salkowski {Zeitsch. physiol 
Chein., 1900, 68, 282—289. Compare Scuffidi, this vol., i, 196).- 
Schmiedeberg’s feeratin is simply the nncleo-protein of the liver, 
which has a variable percentage of iron. It is not a ferri-albuiaiDic 
acid, and has nothing in common with ferii-albuminic acids arti- 
ficially prepared, W. D. H. 

The Combination of Iron and the Nucleo protein of the 
Liver. .Frxst Salkowski {Zeitsch. jjhysiol. Chern., 1909, 59, 19 — 21). 
— The amount of iron in the nuclco-protoin of the liver is very 
variable; possibly the iiucleo- protein is mixed with small and variable 
amoiint.s of another compound rich in iron. At any rate the iron 
is very loosely bound, and can be liberated by the action of dilute 
sodium carbonate solution at the boiling heat. W. P. H. 

Nucleo-protein of Pus. Fkrdinaxdo Strada (Biochem. Zeitsch., 
1909, 16, 195 — 202). — The nucleo-protein which is piecipitabie by 
acetic acid fiom pus serum has been named pyiri- Eiemenlary 
analyses are given which dilTer mainly in tho percentage of phosphorus 
(0'6 to 1 6%), according as the pus was autolysed or not previously. 
Its cleavage product.s wore not investigated. It does not set up 
amydoid degeneration when injected into unixnais. W. D- H- 
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preparation of Bismuth Paranucleate. G. Kichter (D.R.-P. 
,102955). — Bismuth paranucleate, an insoluble, white powder, is produced 
bv mixing solutions of calcium paranucleate and bismuth nitrate 
in concentrated aqueous sodium chloride and washing successively 
with sodium chloride solution, water, alcohol, and ether. G. T. M 

Tanning and Adsorption Cotnponnds of Gelatin. Luppo- 
[Zeitsch. Cltetn, Ind. Kolloide, 1909, 4, 21 — 23).— Colloidal 
v:inadic hydroxide is an active tanning agent ; a 1% solution of vanadic 
chloride coagulates a 10% gelatin solution immediately. Gelatin films, 
which have been tanned by dipping into vanadic chloride solution, are 
of a grey colour ; the adsorbed vanadium compound can be removed 
by solutions of alkali hydroxides or oxalates. Egg-albumin and gum 
lU’abic are also quickly transformed into insoluble compounds by 
vanadic chloride solution. 

Nickel and cobalt salts have no appreciable tanning action on 
gelatin} if, however, gelatin films arc dipped in sodium hydroxide 
solution and then exposed to the action of nickel and cobalt salts, 
tanning results from the action of the colloidal hydroxides. 

That tho higher oxides of many metals have the faculty of tanning, 
whilst the lower oxides of the same metals produce no such effects, is 
due to the fact that the salts corresponding with the higher oxides are 
more generally hydrolysed, and that the hydroxides are very stable in 
the hydrosol form. H. M. D. 

Composition of Different Silks. E.\iil AnDERHiLDEX {Zeitsch. 
physiol. Clcem.^ 1909, 58, 334 — 336). — Total hydrolysis may yield 
results of little value in distingui.shing between proteins ; the amino-, 
acids obtained may be equal in kind and quantity, and yet their different 
metliods of Unking together may result in proteins of different 
characters. Partial hydrolysis reveals the difference. In Italian silk 
fibroin, two dipeptides (glycyl-ci-alanine and a glycyltyrosine) and a 
tetrapeptide were thus found. W. D. H. 

Composition of Different Silks. I. Neuchang Silk. Emil 
Abderhalden and AuoirsTR Riluet {Zeitsch. physiol, Chem., 1909, 
58, 337 — 340). — Before it is po.ssible to undertake the partial hydro- 
lysis alluded to in the preceding abstract, total hydrolysis is a 
ncce.ssary first step. The Chinese silk hero investigated yielded : 
glycine, 19-7; alanine, 23’8 ; leucine, IG; serine, TO; aspartic acid, 
2‘9 } glntamie acid, 17; tyrosine, 9'8j proline, 1 S5%} total 63'55. 

W. D. H. 

Kephalin. Fritk Falk [Btochem. Zeitseh., 1909, 16, 1S7— 194). — - 
The kephalin obtained from sciatic nerve has an N ; P ratio of 1 : 1, aa 
Thudichum and, later, Kocli stated. That obtained from brain, 
however, has an N : P ratio of 2:1. Methods of preparation are given 
lu full, and many details as to solubilities ; it was not obtained 
crystalline. It has m. p. 176 — ISO^ Thudichum described among its 
decomposition products three bases, stearic acid, and an unsaturated 
fatty acid called koph^lic acid, which, according to Cousin, belongs to 
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the linoleic series. In the present research it was obtained b 
crystalline form, m. p. 122“; its identification is not yet completed- 
its elementary composition gives figures lying between those leqaired 
by the formula Gj^tlggO^ and Cjgllg^jO^. \V. I). H. 

Preparation of Glucothionic Acid. Ph(ebus A. terEsf 
(Biochem. Zeitsch., 1909, 16, 246—249. Compare Man.lel and 
Neuberg, Abstr., 1908, i, 1029). — Details are given of a modified 
method for the purification of glucothionic acids, more especially fop 
the removal of nucleic acids- 

The analysis of an acid barium salt agreed fairly well with the 
formula (C,4HgnOjjNS)gBa, 211^0. J. J. S, 

“ Glucothionic Acids.” Carl Neubero (Biochem. Zeitsch. 

16, 250 — 253). — A reply to Levene (preceding abstract). Largely 
polemical. The conclusions arrived at previously (Abstr., 1908, i, 
1029) are adhered to. ’ J. J. S. 


Lipoids. II. Unsaturated Phosphatides of the Kidney. 
SioMUXD Fbankf.i. and Ale.xa.npee Nogueiha {Biochem. Zeitsoh., 1909, 
16, 366—377. Compare Abstr., 1908, i, 377). — Three unsaturated phos- 
phatides have been prepared from the ox-kidney. One of these, present in 
only small quantity, has the propertie.s of kephalin ; when dry it is dark 
yellow and of .a waxy consistence; it begins to melt at 125° and 
decomposes at 135°. Tho Hiibl iodine number is 70-38. 

The second compound, an unsaturated truuninodiphosphatide, 

C,gHp3pO.,.NgP,,. 

is precipitated from the extract of the kidneys after removal of the 
kephalin as a cadmium compound, Cp.gHj2iO;jjNjjP3,2ITCI,2CciC],, 
Tho free phosphatide i.s dibasic in character, and has iodine number 
82, whiLst that of the e.admium compound is 63-48. Two of the nitrogen 
atoms are in the form of choline, th.at is, combined with methyl groups, 
It is a pale yellow powder, m. p. 205°, and optically inactive in dilute 
ethereal solution. 

Lastly, a diaminoinonophoS]>hatui€^ found in small quantities, has 
no basic properties, but forms a caduiiu7n salt, Cg,H740jQNoP,2CdCI.2, 
m. p. 215^, which bjis an iodine value of 25’81 and is much less un- 
saturated than the previous compound ; the free phosphatide has a 
value of 37-83. Only one of the nitrogen atoms is in the form of 
choline. 


Lipoids. III. Interaction between the Unsaturated Phos- 
phatides of the Kidney and Dyes. Siomund Fraxkel and 
Alexander Xogueika i^liiocheni. Zeitsch, , 1909, 10, 378 
Dyes are excreted by tlie kidney in a changed state, methylene blue, 
for example, being converted into a leuco-deiivative. The behaTiouc 
of the three uneaturated pliosphatides of the kidney (see pieyon^ 
abstract), which have a marked affinity for oxygen, towards methy ene 
blue has been studied outside the organism. • fte 

Triaminodipho.sphatide decolorises methylene-blue slightly in 
cold, more .strongly on he.ating to 50'*. Tiie blue colour dues no. le 
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appeiir oii shaking with air, but is reformed to some extent, although 
not. entirely on adding acetic acid or on boiling. Chloroform extracts 
from the reduced liquid the same soluble methylene blue as occurs in 
j^uniau urine after administration of the dye. The leuco-derivative 
corresponds with the chromo^n of Voisin and Hauser. 

X'le diaminomonophosphatide reduces methylene-blue strongly to a 
cbroruogen, but the primary colour is completely restored on adding 
acetic acid and boiling. 

The kephalin-like substance produces a greenish-blue solution, The 
original colour is not restored on shaking with air, but a clouded blue 
liquid is produced by boiling with acetic acid. A similar green dye 
is often found in dog s urine after administration of methylene-blue, 
but seldom in human urine. 

None of the phosphatides react with indigo-carmin. The most com- 
pletely saturated of the three has tbo strongest decolorising action 
towards methylene-biue. E. F. A. 

Plasteins. II. Phcebus A. Levexe and Donald D. van Sltke 
(Biocheni. Zeitech., 1909, 10, 203 — 206. Compare Abstr., 1908, i, 
U32).— The viscosity of plasteiri solutions in alkali is less than that of 
native proteins, and is nearly as low as that of Witte’s peptone. The 
viscosity sinks slightly after a short time and then remains practically 
constant. The viscosity of such native proteins a.s fibrin sinks more 
gradually and continues to fall until lower than that of plastein, 
Whether plastein is a decomposition product of protein cleavage which 
settles out on account of its insolubility or whether it is synthetically 
formed from secondary proteoses is left uncerUvin. W. D. II. 

Mechanical Destruction of Pepsin. A. 0. Shaklee and 
Samuel J. Meltzeb (/Voc. A7ner. Phxjslol. A'oe., 1908, xxix — xxx; 
A'Ditr. J. Physiol.^ 23). — Shaking a solution of pepsin at room 
temperature diminishes its activity and tinally destroys it. This action 
is more rapid at 33°. It is nob due to oxidation, but occurs just the 
same in inert gases. Mere shaking in the animal body lessens its 
strength, as was determined by introducing a small bottle of pepsin 
solution into a dog’s stomach. W. D. H. 

Electrical Transportation of Ferments. I. Invertin. 

Leoxor Michaelis {^Biocheui. Zeitsch., 1909, 10, 81 — 8G). — Tn order 
to avoid injurious changes in reaction, impolarisablc electrodes (zinc in 
solutions of zinc sulphate) were employed. Tlie experiments were 
made in a U-tube, the bend of which, containing the ferment, 
could be closed by taps and so separated from the side-tubes which 
contained water. The latter were fitted with glass tubes containing 
the electrode, and zinc sulphate. 

Results obtained both without, and in presence of, acetic acid showed 
that, us indicated by the absorption method, invertin is an acid. 

N. H. J. M. 

Enzymes which Hydrolyse (1) Salicin and (2) Arbutin. 

>Jlhelm SiGMUNii 1909, 30, 77 — 87). — The leafy twigs of 
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various species of Salix aud Popultis contain an enzyme wliicti is 
capable of hydrolysing saiicin to dextrose and saUgenin ; this the 
author names satikase. The action of the enzyme, "which ditfer.s from 
emulsin, was shown by autolytic experiments and by means of the 
precipitate obtained on adding alcohol to the aqueous extract of the 
twigs. 

Similarly, the twigs of Calluiia vtdgaris and of Vaccinium M'urtillu^ 
contain an enzyme, to which the name arbntase is given, capable 
of hydrolysing arbutin into qninol and dextrose. T. !{. p 

Basiphil Rennets. C. Grhber {Compt. rend., 1909, 148, 50—58), 

As a result of the study of the time of clotting of milk produced by 

rennets of different origin in the presence of varying quantities of 
acids and alkalis, the conclusion is drawn that there are two extreme 
types of rennet, namely, oxyphil and ba.siphil. Tho former iochirle the 
rennets from calf und pig, the latter those from Madura and the decapod 
crustaceans. Between the extreme types, there are other rennets 
which can be classified according to their action in the presence of 
various mineral and organic acids. S. B. S. 

Rennet Action. W. van Dam {Zeilsch. physiol. Chem., 1908,58, 

295 330). — The investigation was undertaken to determine why 

Certain specimens of cow's milk do not readily curdle with renuet, 
It was found by the electrical conductivity method that the coagnla- 
tion-time is inversely proportional to the hydrogen ions present. 
The main reason of want of satisfactory curdling is poorness it 
calcium salts, and this can be corrected by giving the cows calcium 
phosphate in their food. W. D. H. 

Theory of the Curdling of Milk by Renuet. Gkrhaed 
WfiRNCKEN {ZeitscJi. Biol., 1008, 62, 47 — 71).— Differences in tlie 
internal friction of solutions of ca.seinogen and casein (called in tlie 
paper casein and paracasein respectively) are so small as to come 
within the errors of analysis. Ca.seinogen solutions show a tryptophao 
reaction after a couiparativtly short lapse of time ; novertheless, tho 
theory that casein is the result of fermentative change in caseinogen is 
considered untenable. W. D, H. 


Coagulation of Fresh Milk by the Rennet of the Papaw 
Tree (Carica Papaya). C. Gerher (Compt. rend., 1909, 148, 
497 — 500).— The rennet in papayotin-lMerck ia much more resistact to 
high temperatures than that ol yeast and of pepsin, and clots milk at 
even when calcium is absent. The pi-oduct of the quantity of ferment 
by the time taken to (dot a given quantity of milk remains constant 
when the milk is perfectly fresh, but when the milk is toiii' hums o 
it clots too slowly with small quantities of feiment, so that the a 
mentioned product increases when the quantity of fenneo is 
diminished. ^ 


TyroBinase. Alexis Bach (Tier., 1909, 42, 594 — 601. Coinpai^^ 
Abstr., 1906, i, 616; 1907, i, 268, 810; 1908, i, 237, 746 ).— Numeroi^ 
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j,^periments which have been made do not support Gonnermann’s 
liVpnthesis [Pflug^r's Arckiv, 1900, 82) that tyrosinase ia a hydrolysing 
enzyme and that the products of hydrolysis of tyrosine are 
:;ub-eqn 0 ntly oxidised by atmospheric oxygen. Geasard’s view 
(Absti’-j 1900, i, 468) that the specific action of tyrosinase is due to 
the preseocG of certain metallic salts is also shown to be untenable. 

Experiments with some hundred different plant-juices and extracts 
prove tiiat the oxidation of tyrosine by means of peroxydase, hydrogen 
peroxide, and a plant-juice or ferment preparation takes place only 
ivben the juice or preparation itself oxidises the base, namely, con- 
tains tyt’osinase. In many eases the activity of the tyrosinase is con- 
cealed by the presence of reducing substances, but when these are 
removed by precipitation with alcohol, the activity of the tyrosinase 
can be demonstrated. 

The activity of purified tyrosinase towards tyrosine is appreciably 
diiiiinisbed by the addition of neutral peroxy'dase, whether hydrogen 
peroxide is present, or not. If the plant exti*act or tyrosinase 
preparation contains reducing or other substances which lower its 
activity, the addition of peroxydase and hydrogen peroxide produces 
an initial acceleration in the oxidation, but after a short time the 
inliiliiting action of the peroxydase can be noticed. This initial 
acceleration is not due to the oxidation of the tyrosine, but to 
the decomposition of the reducing or other substances present. * 

J. J. 8. 

Artificial Oxydases and Peroxydases. V. IVrARTiXA.VD {Compt. 

1909, 148, 182). — The oxides of alkalis and allmlinG earths 
which fonii soluble peroxides and percarbonates give reactions similar 
to orgiinic peroxydase. Salt.s of metals whioli form sevex'al peroxides 
react in a similar way when they correspond with t)je higher oxides 
of the metal ; those corresponding to tlie lower oxides do not act 
in this manner. S, B. S. 

Action of Acids on Peroxydase. Garriel Bertraxd and 
Mlle, l\f. Ro/.kxbani) {Compt. rend.., 1909, 148,297 -300. Compare 
ihkl.^ 19(J7, 145, 340). — In the case of laccase and tyru.siuase, certain 
acids inhibit the ferment in minute dose.s, whilst other acids are 
almost without effect. As regards tiie action of acids in peroxydase 
(from wheat-bran), no such division into two groups can be traced, the 
mbibitory effect being of the same order of magnitude as the 
electrical conductivity, although not proportional to it. G. B. 

Some New Properties of the Oxydases of Russula Qelica. 
.Hues Wolff {Compt. rend., 1909, 148, 500— 502).— The oxydase 
O'oui Pusbula Delica is most active on tyrosine and many other 
i^ub^taiices when the solution is neutral to phenolphthalein. Some 
(0 oiiring maiters are oxidised both by this oxydase and by laccase, 
)uL are only oxidised by the ferment from liiissula. G. B* 

Preparation of Hydroxyarylarsinic Acids. Farhwerke vorm. 
-hEi-iTER^ Lucius A Bru.nixg (UH.-P. 205616).— p-IIydroxypheuyl- 
HO-C^1 I,,-AsO(OH) 2, yellow prisms, m. p. V73— 17W, 
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has now been prepared directly from phenol and crystallised 
acid by heating at 150° for four hours. The product soluble in 
is evaporated to dryness, and the arsenic acid extracted fi-om the 
residue with acetone. 4-Hydroxy-3-tolyIarsinic acid is similar] 
obtained fiom o-cresol and arsenic acid at 140°. With 7^z-ore<ol and 
arsenic acid the reaction takes place at 170°. A-H7jdroxy-2-ttjhjhi,-^{^^^, 
odd, HO*CgHgMG‘AsO(OH) 2 , sinters at 160° and decompose, / 
183—185° G. T. >r. 

Preparation of j-^-Arylglycinearsinic Acids. Paurwerkk vqum 
Meister, Lucius tfe BrOntsg (r>.R.-l\ 204064). — Phenylylydne-yi. 
arsinic acid, C02H*CH2‘XH*C,-,H^*As0(0H).„ is prepared cither l>v 
mixing sodium ^)-a.minoarsinate and chloroacetic acid in hot uater 
or by hydrolysing with alkalis the nitrite, 

CN,*OTT„*XH*C,jII,*AsO(On),, 

produced by warming together iu aqueous solution, /J-aminopliPiij-]. 
arsinic acid, potassium c^'anido, and formaldehyde (40%). 

G, T, M, 

Preparation of Sulphur Derivatives of ;)*Aminoph6nylarsinic 
Acid. Fapbwerke vorm. Meistek, Lucius k Biiunixg (D.R.-p. » 
205617), — ^-Amhwjdtenylarsenions mlphide, As8,yellowiRli- 

jrhito powder, in. p. 180°, is obtained by passing hydrogen siilphii.le 
into an acidified solution of /)-aminophenylarsiDic acid. Thy fiofi 
sulphur is removed by carbon disulphide, and the new sulphide 
dissolved in aqueous sodium hydroxide anil reprecipitated by aciL, 
which dissolve it when present in excess. This sulphide is also 
produced by pa.ssing hydrogen .sulphide into a ujethyl-nlcoholic 
solution of ^3-aniiuopheiiylar.sonious oxide. 

p - Acetyfaminophevylnrsenic se8(]nisulphide, O(NHAs‘0<|]J^As),S3, 
white, lustrous needles, m. p. 208°, is produced by di.ssolving acetylqs 
aminophenylarsintc acid in 25% aqueous ammonia, saturating the 
solution with hydrogen sulphide, and precipitating with dilute 
hydrochloric acid, 

Phenylglycinarsenicdisiiljdtide, CO^lLOll^’lN JI*C^;TI^’AsS.>, yellowbh- 
white powder, decomposing at 142', is produced by satuiriting with 
hydrogen sulphide an aqueous solution of phenylglycin-^^-.arsinic acid. 

G. T. :\r. 


Preparation of the Salts of the Mercury Derivatives of 
Fluorescein. Hermann' Paulv and Viktor Tbaumaxn (D.R.P. 
20190.3). — The sodivjn salt of dimet'cnrijlnorescein, is. produced by 
adding merctiric cliloiitlo to a solution of fluorescein in sodium 
hydroxide. The vel!owi?^h-red precipitate then obtained di.'solvecl 
in .sodium carbonate^ and the rod sodium salt isolated by evaporating 
the .solution. < 

The sodiuni .“.^alt of tctramorcuiifluoresceiii i.s similarly prepared b) 
. traiiting tlie foregoing dimercuri derivativo with more mercuric 
Vhlorule iu alkaline solutions. These mt'ronric derivatives oi 

llnore.Rcein have tlie property of giving very fast shades of le 
with falmic.S' mordanted with cdiromiuin, iron, uranium, nickel, cobalt, 


aluminium, and cerium. 


(i. T. -M. 
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Formation of Mineral Oils from the Salts of Patty Acids 
and the Metals of the Alkaline Barths. A. KtisKLKn and 

H.ScHttEniiELM (Aei/enstet/er /feri., 1908,35, 128,5 1286, 1341 1.342 

i;i65— 1366, and 1393— 1394).— Stearin wa,= heated with calcium ear- 
boiiate under pressure at varying temperatures in order to find out to 
what extent the decomposition of the resulting calcium stearate would 
load to the formation of substances resembling tlie mineral oils At 
270’ a decomposition sets in with the formation of solid products and 
after eight hours’ heating at 320° it is complete. The first decompo.si- 
tion products of calcium stearate and palmitate are paraffin wax 
kerosene and viscid oils. The products from calcium oleate are 
entirely liquid. The authors discuss the hearing of these experiments 
on (he hypothesis that mineral oils are the products of the thermal 
decomposition of calcium and magnesium .salts of the higher fatty acids 
derived from decaying animal mutter. ,p '\j; 


Optical and Certain other Properties of Grosny Naphtha 
Michael A. Rakusin (/. ffitss. P4y.i. CViem. Soc., 1909, 41, 109) —The* 
author has made an investigation, detailed results of which are to be 
given later, on tlie optical and other properties of all the distillation 
products of Gro.sny naphtha. The dislillate.s having densities up to 
8’ on tl.e eaccharometer exhibit a dextro-rotation which increases 
irith tlie sp, gr., colour, and viscositv. The viscosity and sp gr 
of tlie transparent distillates attain the values for cistor oil the fact 
that Grosiiy naphtlia docs not give lubric.ating oil depending on the 
different conditions employed in the works and in the laboratory in 
winch latter vacuum without steain is u'sed. T II P 


Optical Properties of Cheleken Oitokerite. Michael A. 

).,AKUSIX (,/. Muss. Phys. G/tem. Moc., 1909, 41, 109 110) The 

autlior has investigated the products of Cheleken ozokerite distilling 
witlim the limits 130—280° at ordinary pre.ssure. The solid distillates 
01 a white to dark yellow colour dissolve to the extent of 2 — 5% in 
sn/.ene or chloroform, the solutions exhibiting dextro-rotation. 
neie i.s no doubt but that a genetic relation exists between ozokeiite 
and naphtlia. T H P 


Coloured and Colourless Salts of Bthylnitrolio Acid. 
Ahihuk IIaxtzsou and Geokg Kasasirski {Jier., 1909, 42, SS9— 893 
Oompare Graul and Hantzsch, Ab.str., 1899, i, 187).— Ethylriitrolic 
aci only absoi'bs generally in the ultra-violet, whereas its red alkali 
salts exhibit selective absorption; the acid is, therefore, a i/, acid, and 
red salt is a quinonoid derivative of the type 


CMe<™^}M. 

similar to those of tlte dinitro-paraffius (Abstr., 1907, i, 500). 
VOL. xcvi. i. 


The 
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colourless salts obtained from the coloui*ed are much more stable, and 
moreover, cannot be reconverted into the red isoraerides. It has been 
found that the red potassium .valt, when heated under petrnleuuj 
45 — 50° in the light, is converted into the colourless ; on a bright, dav 
the conversion is complete in one and a-half hours, on a dull Jay 
hours are necessary, it is not decomposed at 110°, and inolecular- 
weight determinations (1) in water, f. p. method, gave the ion number, 
2-2, 2-0, 2-1 ;• (2) in methyl alcohol, b. p. method, 1*77 and l-5!j, j,bo\vin„' 
that the salt is unimolecnlar. Attempts to alkylate or acylate the colour- 
less salt were without success, as also was an attempt to prc[^iaie the 

free acid. The dry potassium salt dissolved in xylene decomposes at 120-' 

into methyicarbimide and potassium nitrite, and as its absorption in 
the ultra-violet is even less than that of the ethylnitrolic acid, tlie cou- 

stitution is assigned to this potassium ethyl wnitrolate 

(compare Wieland, this vol., i, 216). \Y, p, 


Allylcarbinol : Passag'e to the Furfuran Series. IT. P.^kiselj.e 
{Cornpt. rend., 2 509, 148, 849 — 851). — The author gives a method for 
obtaining allylcarbinol in 20 — 25% yield from allyl bromide, tiioxy- 
methylene, and magnesium (compare Wagner, Abstv., 1804, i, 563; 
Carre, Compt. rend., 1908, 146, 1283); diallyl atjd the foruial of 
allylcarbinol, CH.,(0*Cli2*CHo*CHlCH2)o, b. p. 175 — 177"^, are al.stj 
formed. 

yS'Dibromobutyl alcohol, OH.-,Br*CHBr*CH2*CH2'On, obtained by 
tlie action of bromine on allyl carbinol, has b. p. 112 — II47II mm,; 
Wagner {loo. cit.) gave b. p. 131 — 141°/16 mm. 

Tiie action of pota.ssium hydro.xide on this bromide in ethereal 
solution yield.s tlie brouio-derivative of tetruhydrofuran, 

CU,.C]1B.. 

* 

b. p. 150 — 151', which, when heated with powdered potassium 
hydroxide, yields dihydrofuran, ^ 


The Liecithin of Egg-yolk. Ilucii MacLeax {Zeiuch. phif&iol 
Chem., 1909,59, 223 —229). — Work on this phosphatide shows diat 
some of the nitrogen is present iu the form of choline, and part in 
some unknown form. Control experiments show that loss of chcline 
during the analytical methods used will not accouut for the I'esidunl 
nitrogen. 


Lipoids of the Brain. I. Sphingomyelin. Otto Kosenheim ;iiid 
M. Christixe Tebd (/Voc. physiol. *b'oc., 1909, li— liii ; J . /Vty-jiV .38}.- 
Sphingpmyeliu is tlie phosphorised constituent of .so-called [uotdgJir 
and may be separated from the iion-pho.sphorised constituents of ' 
mixture by combining fractional precipitation by means ot .itetoue 
from alcohol-chloroform solutions with recrystallis:«tioii 
pyridine Tlie term galactoside is adopted for tlie iion-phosp 
sub.stanccs ju.>t referred Lo. 
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white, crystalline, non-hy^roscopic substance 
,vbich exhibits the phenomenon of sphaero-rotation prerionsly 
liesciibed. It contains 4% of phosphorus, and the P : N ratio is 1 ; 2 j 
it, is therefore a diaroino-monophosphatide. On hydrolysis it yields 
choline and fatty acids, but not glycerol. On partial hydrolysis, it 
furnishes a substance which has some resemblance to the simplest 
'nucleic acids, but tlii.s, on complete hydrolysis, yields phosjciioric acid, 
a base, and a crystalline alcohol instead of a carbohydrate. 

W. D. H. 

Iron Formates. E. Ekllo.m {Arch. 1‘harm., 1909, 247, 123 130). 

-An iiive.stigation on the simple and complex formates of iron. The 
salt described by Scheurer-Kestner clam, phys., 1863, [iii], 68, 

ISO) lus a normal ferric foimate, and when prepared hy disssolving ferric 
liydrox'ide in formic acid, is shown to have the compo.sition 
represented by the formula Ke8(0-C0H)-(0U),,4H/) ; it is conse- 
cpieiitly analogous with the basic chromium fonuute which Werner 
has shown recently (Ab.str., 1908, i, 935) to have the formula 

Wlien the salt is treated with hydrochloric acid, it is decomposed 
thus : ’ 

Fe3(0-COU).(OH).j + 3HOI = H-CO^H + 21I.,0 + 3 Fe(0-C0H),.,C1. 
From this it follows that only one formyl 'group can function as 
an ion, and that two formyl groups are attached to each atom of iron ; 
consequently, since the complex is univalent, eight of the nine 
valencies of the iron must be satisfied within the complex itself. Two 
of the four mols. of water are held very firmly, and are therefore 
sltuiLted in the complex ; the compound is consequently a diaqiio-salt, 
in agreement with which is tho fact that the a^pieous solution reacts 
acid. The conclusion is drawn, therefore, that the salt is probably 
dkiquolicm/ormalodiollriferric formate, 

[(0-CUH).,^H(9H)^'e(O-COH)_,]J(>(lOH,-JU,O. 

It has not yet beea found possible to lepUice tho formyl group out- 
side the complex by other acid radicles. 

An aqueous solution of the salt when kept for some time exposed 
to the ail' deposits a brick-red precipitate, which is shown to be 
a Imic forinate, 1 e(0H)o(0*C0H). The latter substance, when kept 
for about two months, has the composition Te 3 ( 0 *C 0 FT)( 0 H[)^, 

The complex salts, Fe./,0'C0H),Clo,31T,0 {Scheurer-Kestner, loc. 
Fe(0*COH)2Cl,liH.,0 fflosenheim and l\[u!ler, Abstr., 1904, i, 
IbS), and Fe,Cl2(U-0OH)^,H2O (Benrath, Abstr., 1905, i, 734), are 
s lown to be identical with that prepared by the action of hydrocliloric 
^Gxaformatodioltriferric formate, which has the formula 
ic(0-C(JH),Cl,UH2O. W. ri. G. 

-Acetates at 30'. M. Dukelski {Zeitsch. anorg. Cheni., 
mist' ^ investigation of the phase-equilibrium of 

iires of sodium hydroxide, water, and acetic acid, or anhydride. 
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shows that tho compounds capable of existence in the solid form ■xi 
30° are : C^blaO^Na^SH^O, C2H3O2Na,C.,H^0„ aarl' 

G2H302Na,2C2HP2* 

The results are expressed in a triangular diagram. C. If. j) 

Glycerides of Fatty Acids. II. Occurrence of the Mixed 
Glycerides of Palmitic and Stearic Acids in Mutton Tallow * 
Alois Bomer [and, in part, G. Heimsoth] {Ztiisch. Nakr. Genumi 
1900, 17, 353—396. Comf^re Abstr., 1907, i, 820).— It is shown 
that dipalmitylsteariri and distearylpalmitin are present in the mix- 
tore of glycerides of saturated fatty acids occurring in mutton 
tallow ; the separation of the various glycerides from one another i? 
extremely difficult, and is only attained by repeated fractional 
crystallisation. No proof could be obtained of the presence of 
tripaliiiiliu in the fat. The quantity of dipalmitylstearin, m. p, orr^ 
and distcarylpalmitin, m. p. 63-6°, present in the mutton tallows 
examined was from 4 to 5%. W. P, s. 

Crotonic Anhydride. Andreas Luniak 1909, 42, 

915 — 916 ). — Crotonic ankf/dride, (CHMe!CH'C0)._,0, is obtained in 
80% yield when dry sodium crotonate i.s heated with crotonyl 
chloride (b. p. 34' — 36'°/I8 mm., 1*0905: Henry gives 1-295, 
Abstr., 1899, i, 257) for three hours, and subsequently during eight 
hours after a»ldition of ether. It is a colourless liquid, h. p. 
113'5— 114-5712 mm., 246—2487766 mm., 1*0397, n’i^ 147446, 

W. R, 

Essential Constituent of Turkey-red Oil and its Derivatives. 
Adolf Grun and M. Woldenberg {J. Amer. Chein. Soc., 1909, 31, 
490 — 506). — Turkey-red oil, obtained by the action oT strong suiphniic 
acid ou castor oil, consists cs.<<entirtUy of a mixture of ricinoleic acid 
and its derivatives. The present paper contains an account of 
experiments carried out with the object of elucidating the course of the 
reaction between ricinoleic acid and sulphuric acid, and is a continiia- 
tion of previous work (Griin, Abstr., 1907, i, 111; Griin and 
Wetterkamp, Ab-str., 1908, i, 8). ^ 

When sulphuric acid is adde<i gradually to ricinoleic acid at ^ 
clear liquid is obtained consisting of the additive compound, 
Cj-H32(011)’CO2ll,H.38O4. 

If the product is left for some time, 0A-dihydroxystearic acid, ricia- 
oleic ricinoleate, ricinoleic lactide, and a .small amounl; of licinolbK 
acid sulphuric ester are produced. Attempts were made to prepare 
the sulphuric e.sier of methyl ricinoleate by the action of sulphuiic 
acid and of chlorosulphonic acid on the methyl ester, but in each 
the resulting product was chiefly the sulphuric ester of the acid itee ■ 
Ricinoleic acid sulphuric ester can be pi'epared by treating 
acid with an ethereal solution of chlorosulphonic acid at - 5 . 
compound is very stable towards alkali hydroxide at the or rnaij 
temperature, but when boiled with water for four hours yrc 
product consisting of ricinoleic acid (38%) and the lactide (02 ,.>)■ 
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By the action of chlorosulphonic acid on ricinostearoleic acid 
( riricli. ZfMsch, Cheyn., 1867, 3, 545), the sulphuric ester, 

' Me-[CH,],-CH(0-S03n)-CH,-C:C-[CH,],-CO,H-, 

is obtained as a clear, yellowish-brown oil ; its barium salt forms a 
light yellow powder. 

The sulphuric ester of ricinoleic acid dibromide' 
Ci7H32Br3(0-S03H)-C0.,H, ’ 

obtained as a clear brown liquid by the action of chlorosulphonic acid 
on the dibromide, is decomposed by water. An attempt to prepare 
the sulphuric ester of methyl ricinoleate dibromide resulted m the 
production of the ester of the dibromide of the acid itself. 

Methyl X-hydroxyslearale, Me-[CH 2 ] 5 -CH(OIl)-[CHj]„'CO,Me, m. p. 
58°, obtained by reduction of methyl ricinoleate, crystallises in 
white, silky plates. X- Hydroxystearic acid, m. p. 78“, forms minute, 
white crystals ; its sulphuric ester, m. p. 71—73“, is very stable, and is 
not decomposed by hot water. 

By the action of phosphoric oxide on ricinoleic acid, two amorphous 
folymerides have been obtained, one of which is soluble in ether and 
is converted into potassium ricinoleate when heated with alcoholic 
potassium hydroxide, whilst the other is of a rnhher-like consistence is 
insoluble in all organic solvents, and cannot be reconverted into 
ricinoleic acid. p; 

Preparation of Qlyoxylic Acid as a Reagent. Stanley E. 
Benedict (J. Biol. Chem., 1909, 6, 51— 52).— A method is described 
for the^ preparation of glyoxylic acid from magnesium and oxalic 
acid. Ihe magnesium salt of glyoxylic acid so obtained gives the 
leactions well in testing for tryptophan. I). H. 

Citric Acid Fermentation. EEfiiN-Ai.n O. Heezoo and A. 

PoLO'i'ZKY {Zeilsch. physiol. Chem., 1909, 59, (2), 125 -128). The 

authors find that tlie amount of citric acid formed depends very 
njuch on the nature of the sugar supplied. Lactose yielded very 
little, .sucrose much more, and maltose still more. Xylose was more 
etfoctive than arabinose, Erythritol gave no citric acid, and mannitol 
only little ; notable quantities, however, were obtained fioni dextrose, 
ntanno.se, hevulose, and glycerol. Further investigation i.s needed of 
this formation of citric acid from glycerol. The authors, unlike 
Haze and Perrier, did not obtain citric acid from ethy l alcohol. 

E. J. R. 

Substances. Rudolf Miklacz {Chem. Zentr., 1909, i, 

. ' 93b; from Zeitschr. AfoorhuU. Torfvtricerl., 1908, 285 — 327). — 
he action of mineral acids on peat is less the more completely the 
peat is humified. Humic acids from peat .are aiteied by prolonged 
acids, the percentage.s of c.arbon and hydrogen increasing 
an diminishiiig respectively. Attempts to obtain iiure substances by 
means of dilute alkali failtd. 

opplerite differs from peat in being much more strongly acid ; the 
nniic acid obtained fi-om it by means of alkali does not., however, 
Pprcciably differ from that obtained from peat, X. H. J. M. 
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Ester-Acids of Thiocarboxylio Acids with AHpiiatic 
Alcohol-Acids. III. Rror Holmberg {J.fr. Chem., 1909, [ii] 70 
253 — 270. Compare Ahstr.» 1907, i, 283).— The paper ■::ves an 
account of the three acids whiirh are theoretically obtaiufi] 
carbamylglycollic acid by replacing the oxygen by sulphuc (j[ 
these three acids, carbamylthioglycolUc aci'd, NH^’CO-iS'Cll .'r'O 11 
thiocarbamylglj’collic acid, NIl 2 'CS‘ 0 *CH 2 *C 0 .,H, and tliiocnrbiinv]' 
thioglycollic acid, the “first hns long 'ljeeQ 

known. It can be readily obtained by the interaction of aqueous 
sodium chloroacetate and solid .ammonium thiocarbamatc iini suh- 
sequent acidification ; so prepared, it bas m. p. 139 — 139'5'^ (decamp' 
and a K value 0-0266 by the conductivity method, and 0-(i2t51 c^i' 
culated from the rate of decomposition of etlivl diazoacetatt, both 
values being greater than Ostwald's value, 0'0246. Thicu.nbaDiv]- 
glycollic acid, prepared as previously described {h>c. cU.), ]y.i^ 

111 — -112° and A value OT 13 and 0-108 by tlie preceding methiKU; 
the a7nv}onium, sodium, and bariutn salts are mentioned. Tbs 
.CS‘() 

anhydride, » “*• P- (decomp.), is deposited by the 

evaporation of a warm solution of the acid in acetic anhydride, and has 
weak acid pioportios. When wanned with an equal -sreight of 
bromoncetic acid on the water-bath, thiocarbamylglycollio arid is 
changed into tlie isomeric carbamylthioglycollic arid. 

Thiocarhmnyllhiog^ycoUic acid, NH.^’CS *8*0112*00211, is obtained 
almost quantitatively l)y the interaction of a concentrated aqueous 
solution of sodium chloroacetate and solid ammonium dithiorarbarcuite 


and subsetjiient acidification. Owing to its tendency to yield the 
anhydride, the acid must be rapidly filtered and purified by the 
precipitation of its solution in acetone with chloroform. It diukens 
at 100°, lias ni. p. 136 — 137 , rcsoliditios, and then molts at 168—169' 


(decomp.), the in. p. of the anliydride ; the sodium, cahinm, lead, 
barium salts are do.-cribed. Thiocai hainylthioglycollic acid i.s very im- 
stalde, yielding thioglycollic and thiocyanic acids in alkaline solution, 
and its anhydride, rhodanin (rhodanic a:id), in acid solution ; even in 
neutral solution a slow decomposition into the.=e throe substancef; 
occurs. The ready formation of i liodanin from the acid i.s contributoiy 

,Tr/CU‘CH. 

evidence for the coriGCtnc.ss of the constitution, d 1 


asci'ibed by Liebcrmnnn and others to this substance. 

TriiJiiocarbodigbjcollamide, CS(S*OH 2 *CO*Nll 2 ). 3 , prepared from 
pofas.siiirn trif hiocarbonate and chloroacetamide, or from ethyl tn- 
thiod iglycollate and cold couccntr.ited ammonium liydioxide, 
gli.steniiig, yellow leaflets from water, and hogins to decom{)o-'e > 

but is not mcltcil at 2<>5 ; the aniVme salt, 

prepared from the a(’id and aniline in sliglitly warinod aceiooe, 
forms yellow needles, in. p. 119 — n9'5° (dccomp.). 


Catalytic Preparation of Ketones. .Tean T*. ^,^5 . 

re7id., 1909, 148, 927 —929. Corap,ire Abstr., lUOS, i, j 9 
this vol., i, 127). — The author continues his study of tlie eaa} 
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action of heated alumina on primary alcohols and aliphatic acids, 
t/nder the conditions described previously, methyl ether is obtained 
in 20od yield from methyl alcohol at 250— 370"^. Propyl alcohol in 
presence of heated alumina forms an ethylenic hydrocarbon, and only 
30 ,> of propyl ether. isoButyl alcohol forms dit-?obntylcne. The use 
of other catalysts did not increase the yield of ether in the last two 

Cities. 

When the vapour of acetic anhyiiride is pas.sefl over alumina at 
300—380'’, acetone and carbon dioxide are obtained. The pr eparation 
of acetone from acetic acid has already been described. The higher 
ketones are more conveniently obtained, in a state of purity and with 
gooii yield.s, when anhydrous thorium dioxide is used as the cataly.st. 
■The following ketones have been prepared from the free acids at 
about 400”; diethyl ketone, dipropyl ketone, and diisopropyl ketone. 
Formic acid yields carbon dioxide and formaldehyde in presence of 
thorium dioxide at 200—250°. W. 0. W. 


Transformation of Non-cyclic Diketones into Cyclic Com- 
pounds. Kd-monu K. Blaise and A. Kiehlek {Compt. rend., 1909, 
148, 852—854). — The authors have investigated 1:6-, 1:7-, and 
1 : S-diketoneB in order to ascertain up to which term in the series 
diketones are convertible into cyclic compounds. 

1 : 6-Diketones are readily transformed into cyclic derivatives by the 
action of alkali in boiling alcoholic solution. Contrary to the statement 
made by Perkin and Mar.shall (Trans., 1890, 57, 241), octane-/3r;- 
dione and its hoiiiologues yield practically pure 2-aciflyl-l-alkyl-A’- 
^ ^^^0(CO-K-)-OIl, 


f/zc/opeutenes 


-CH.; 

’2- Propionyl-l-ethi/l’^^-cyc\openlene, 


uD(ler these coeditions. 


— ch; 


prepared 


from deoane-y^'cHone, is a colonrle.-^s liquid, b. p. 1)4 — 95'^/14 mm., with 
ail odour resembliug that of camphor, and forms a semi car ba zone, m. p. 
188’’, aud an oxime, b. p. l27®/9 mni. When oxidised by means of 
jiennan^ranate, 2-propionyl-l-ethyl-A’-cyc7opeDtene yields propionic 
and y-pi-opionylbutyric acids. 

Nonane-zS^l-dione is converted into 2-acetyl- 1 -methyl- A^-c^c/ohexene 
by cold concentrated snlphuric acid, but not by alkali (compare 
Perkin and Kipping, Trans., 1890, 57, 13 ; 1891, 59, 214). 

I'ndeeane-yt. -dionc, on the other hand, is not converted into a cyclic 
compound by sulphuric acid. 

With 1 ; 6-diketoiift,s, then, this transformation occurs readily, and 
does not appear to he inffnenced by the weight of the alkyl ivadiclcs 
■itlachftd to the curbonyl groups. But with 1 : T-diketones, the change 
takes place less easily, and depends on the alkyl radicles united to the 
carbonyl groups. 

Decane-/?i-dione is not converted into a cyclic compound either by 
alkali or by sulphuric acid, T. H. P. 


New Method for Determining the Constitution of Sugars, 

^Iauuick Hamuot {Cojiipt. rend., 1909, 148,640 — 613. Compare this 
i, 206). — The aldopentoses and aldohexoses can bo classilled in 
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four jjroiips according to the configuration of the substituents of the 
three carbon atoms adjacent to the OHO group. Since the isomeris* 
of the chloralic acids ciepends only on the configuration of these 
carbon atoms, it follows that the sugars of each group must 


same chloralic acid. This has been verified for the three 


K'oups of 


which dextrose, galactose, and mannose respectively are examplesl 
To deteimino the partial constitution of a sugar, it is converted into 
its chloralose ; if this cannot be identified, it is oxidised to the c-orre 
spending chloralic acid ^ if this is not identical with any of the 
acids already described, the sugar must belong to the group of which 
talose and ribose ore examples. Ljevulose reacts with chloiiil to form 
a cMoraJose., m. p. 228°. On oxidation this furnishos an 

- .CH-C(OH)(CO.H)*CH*CCL ^ ^ . 

^<CH-C(OH)(CO;H)-d • This has n.,p. 200 ^210^. a.d 

is very unstable. Attempts to prepare a chloralose from sorbose have 
been unsuccessful, W, \y 


Hydroxy-5-methylfurfuraldehyde as the Cause of Some 
Colour Reactions of Hexoses. William Alberda va,v 
EKEKSTErN and Jan J. Blanksma {Cfiem. Weekhlad, 1909, 6, 
217 — 226). — On diy distillation, or on heating with dilute acidfs, 
hexose.'s lose 3 molecules of water, yielding /S-hydroxy-S-methylfur- 
furaldchyde, the proportion obtained from ketoses being much higher 
than that from aldoses. The behaviour of this substance being 
similar to that of furfuraldehyde, it has frequently been mistaken for 
that compound. On its formation depend the test of RieLe for 
artificial honey {Zeiftn'h. Xahr. Cenussm., 1908, 16, 75), Seliwanoff's 
reaction (Abstr., 1887, 459), and Haudouin’a sesame oil reaction 
(Villaveccbia and Fabris, Abstr., 1893, ii, 197 ; 1894, ii, 126; 1898, i, 
445). It also play.s an important part in the reactions of Molisch 
(Abstr., 1886, 923) and Udranszky (Abstr., 1888, 863, 878, and 
1889, 449). A. J. W, 


Styracitol. Y. Asahi.na {Arch, 1909, 247, 157^ — 160).— 

The formation of /3-licxyl iodide from styr.acitol (Abstr., 1908, ii, 59) 
and the piej)aralion of a tetrabenzo ite and tetranitrate of this 
compound show tlnit it is an auliydrohexitol, (>^.14^0(011)^. The 
optical rotatory power of styracitol given previously {loc. dt.) i-s in- 
correct ; ic should be [aljr -56'47^ (1'0095 grams in 50 grains of 
water). The tetrnbenioate, C^llj.O(UBz)^, cry.stiilli.se.s in white, glisten- 
ing leaflets, m. p 142\[.i.]J.' -150-12^ (0-604 gram in 37-2 grams of 
chloroform). 4’lie feininttrate^ Cgll JJ(0*I^70.i)j prepared by adding 
styracitol to a mixture of concentrated sulphuric acid and fuming 
nitric acid, crystallises in white, glistening iieedie.s, in. p. l^ti, 
[a]i> - (i)'6r>4 gram in 20-025 grams of acetone), ^tyiao.ito 

is converted by concentrate*! sulphuric acid into sii/r<witohlisidphiu\^ 
acid ; the barium .salt, * *,; U , J > 5 fbl 03 ) 2 Ba, is a white powder. As jeh 
only oxalic acitl ha.s been obtained by oxidising styracitol with ^ o 
nitric acid. W- 
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Mechanism of the Oxidation of Dextrose by Bromine in 
Neutral and Acid Solutions. H. H. Bunzel and Alkf.kt B. Mathews 
(J. .Imer. Chain. Soc,, 1909, 31, 464 — 479). — Dextrose has both 
weakly basic and weakly acidic properties. A neutral or acid 
solution contains non-dissociated molecules, CjIIijOj, the free base, 
— • + 

CgHijOs.HjO, and the ions CgHjjO^ and These are formed 

according to the following reactions; (1) 0^11, 5O5 “ + H 

(2) + HCl ^ — C^jHjjOg + Cl, and 

(3) + H,0 = CgH„0g,H,0. 

The object of the present investigation wa.s to ascertain which of these 
components is most readily oxidised by bromine. The velocity of 
oxidation of dextrose has been determined in solutions containing 
varying quantities of hydrobromic, hydrochloric, sulphuric, and 
phosphoric acids up to a concentration of 0-5A, both in the presence 
and absence of sodium bromide. The determinations were made by 
measuring the rate of disappearance of the bromine. 

It has been found that the course of the oxidatiou in presence of an 
exces.s of dextrose is represented quantitatively by the equation 
= a(d - a:)[A’‘' + A’’,/(5 + 2x)2], in which a(^ - ») is the concentra- 
tion of the active bromine, (B + '2x) the concentration of the hydrogen 
iocs, and A** and A^ the eonstanhs of two reactions. All the results of 
the experiments agree quantitatively with the hypothe.sis that dextrose 

undergoes ionisation in aqueous solution to form the ions OjHjjOg and 
+ 

and that these ions are the particles actually oxidised by 
the bromine. The oxidation of dextrose by bromine in neutral or 
Hcid solution yields a lar^e proportion of gluconic acid. Since the 
solution, even if neutral at ttrst, rapidly becomes acid owing to the 
formation of hydrobromic acid, the reaction of the — ion will be quickly 
Piippres.sed and the oxidation of the +ion only will take place. 
Hence«it is evident that the oxidation of the 4- ion results in the 
formation of gluconic acid. In view of the iaige amount of 
gluconic acid oblained by Nef (Abstr., 1008, i, 7) in the oxidation 
of dextrose by Fehling'.s solution, it seem.s probable that 
gluconic acid is also deiived from some other source than the 4-ion, 
but whether from the - ion or from tiie non-dissociated molecule 
cannot be definitely stated. E. G. 

Spontaneous Oxidation of Sugars. Albert P. MATHE^ys. 
Spontaneous Oxidation of Cysteine. Albert P, AIathews and 
Sydney Walkek. Action of Cyanides and Nitriles on the 
Spontaneous Oxidation of Cysteine. Albert P. AIathews and 
Sydney Walker {J. mol. C/is/n., 1909, 6, 3-*20, 21—28, 29—38).— 
■LEcvulo^e, galactose, dextro.se, maltose, and lactoso oxidise rapidly in 
the air in alkaline solutions. This shows that for oxidation it is 
necessary to form a salt of the sugar, which ionise.^, .and the resulting 
' istmbance of electrical equilibrium in the anion causes its easy 
Oiidation. Lgevulose oxidises most rapidly ; the other sugars oxidise 
a about an equal speed, approximately one-quarter that of lyevulose. 
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In tlie body, oxydases are believed to include (1) activators of 
and (2) activators of the reducing substances by dissociation 
latter, which are more important, are specific, the former not; Cysteine 
is rapidly oxidised to cystine in neutral media, that is, about the 
reaction of blood. Cyanides and most nitriles check or hiiidei thi 
action, probably by uniting with the sulphur group which the 
ordinarily attacks. This suggests a similar action of these poisorffoii 
cellular respiration. W, I) jp 


Conjugated Phosphoric Acids of Plant Seeds. Pikkuls 4 
LETiiNE [Biochem. Zeiisch.^ 1909, 16, 399— 405),— Phytin consisti^ 

partly of a condensation product of ino.site with pho.^phoHi; acid 
{compare Ncuberg, Abstr., 1908, i, 304), but partly, also, of a cotnkn^a- 
tion product of phosphoric acid with glycuronm acid. A complete 
separation of the two constituents was notpo.ssible (compare followiDcr 
abstract). G. B. * 


Phytin. Carl Nrubero {BiocJiem. Zeitsck.y 1909, 16, lOG— 410 
Compare Abstr., 1908, i, 394; Levene, preceding abstract).— Mainly 
polemical. Neuberg has shown Uiit phytin is inosite-phosphoric acid • 
Levene claim? to have resolved it into this sub.stance am] into 
gljcuronic acid-phosphoric acid. Eight different phytin preparations 
are now found to give no glycuionic acid reaction. E. ,F. A. 


Cellulose Hydrates. Charle.s F. Cross and Edward I. Bkva.v 
{Chem. Zeit.y loOO. 33, 368). — Polemical. A reply to 0?t iiud Wct-t- 
hoff (this vol., i, 210). h. de K, 


Preparation of Esters of Cellulose and their Transformation 
Products by the Action of Acid Anhydrides in the Presence of 
Salts. Knoll 3: Co. (Jl.K.-P. 206950). — Other acid anhydrides bosirles 
acetic anhydride conden.'^^e with cellalose to form varion? stable estevs, 
Propionylcdhdos^y i.s produced by dis?.olviijg cotton wool in a Aixture 
of propionic anhydride and glacial acetic acid containing a suiall pro- 
portion of ammonium .<ialphato. A butyryl o>ter is similarly obtained 
by di.'.<olving cellulo-^i* or hydrocellulose at 70'^ in a mixture of butyric 
aiibvdrido and glacial acetic acitl containing nietbvlamine snlpliate. 

F. M. G. M, 


Formation <tf Hydrocelluloses by means of Sulphuric Acid. 
Georg Hi.iinek and J. Nkv.mann {Zeifsch. angew. Chem., 1909,22, 
5S5. Compare this vol., i, 86). — A reply to Schwalbe {dxd., 13'.i). 
The importance* ami usefulness of analytical dat.a for hydrucellulo^e^ 
are emphasised. 


J. J, b. 


Distillation of Wood with Superheated Steam. Geoiu; K h-ner 
and Hans WistiCES'cs {J. pr. Chftm., 19ft9, [ii], 79, 177— d.jfj.— - 
svS'tematic investigatioi> of the destructive distillal'on of wood 
been utwb-rtaken since Violctte’.s oidginal rescarche.'^. 1 lie pm. (.si 
paper deals with tlio di-y distillation, und the distillation with 
heated steam, of cellulose and of wood, on the small and on tae 
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cc:ile, and with the estimation of the products. Concordant deter- 
minations of the acetic acid, methyl alcohol, ketones, and reducing 
agents in the crude pyroligneous acid can be obtained only by suitable 
Tireiiininary treatment of the crude distillate. The acetic acid is 
estimated by treating the crude aqueous distillate with dilute sulphuric 
acid, distilling with steam, and titrating the distillate with ..V/lO-sodium 
bvdroxido and phenolphthalein, volatile acids other than acetic being 
present in negligibly small amount. The methyl alcohol and the 
kctoues (calculated as acetone) are estimated by tiltering a measured 
volume of the crude distillate, neutralising with solid sodium carbonate, 
a(»uin filtering, making the filtrate strongly alkaline, and distilling, 
the first half of the distillate being shaken with animal charcoal, 
filtered, and made up to volume ; in one portion of this .solution the 
incihyl alcohol is determined by Zeisel’.s method, whilst in another 
portion the ketones are estimated by Deuiges' mercuric sulphate 
method, after preliminary treatment with hydrogen peroxide to 
destroy impurities whicli cau.se t}»e resulting precipitate, 
2HgS04,3ng0,C0Me., 

(dried at 90'^), to bo coloured. The reducing agents are estimated by 
warming the crude distillate with ammoniacal iV/lU-silver nitrate, and 
determining, after filtration, the exce.«s of silver nitrate by ammonium 
thiocyanate. The water, coke, and tar are determined by direct 
weighing, and the gaseous constituents are measured at the ordinary 
temperature and pressure. All %’s are calculated on cellulose or 
wood dried at 120^^. 

Preliminary experiments were performed on cellulose (filter paper), 
which was subjected to dry distillation in an irotj tube heated to a dark 
ltd heat ill an ordinary gas furnace, the volatile products passing 
through a condenser and being collected in two receivers and a gas- 
holder. Analysis of the products gives (on 4T62 grams of cellulose) 
flO-07% charcoal, 5*97% tar, 2*76% acetic acid, 0‘04% ketones, and 
ToB'o reducing agents, the outstanding foatnre being the absence of 
methyl alcohol. In the next experiment the tube was heated in a 
Hcraiis electrical resistance furnace to ensure more equable heating ; 
the distillation occurred between 140^ and 470*^, and the results were 
very siiiijlar to the preceding, the chief difference being an increase 
of 10% iu the amount of charcoal. Again, methyl alcohol is not 
produced. Ill another experiment with the electric furnace, the 
temperature was raised to 140% when steam at T2o'^ was admitted, and 
the distillation continued up to 460% Methyl alcohol is not formed, 
the ‘d of reducing agents is doubled, and the charcoal decreases 7 ‘5%. 
Xext, with the same apparatus, the temperature was laised to 150^, 
(^team at 140° admitted, and the distillation continued up* to a very 
high, unmeasured temperature ; the cellulose is completely de.stroyed, 
no^chai coal, tar, or methyl alcohol is formed, only a trace of ketone, 
I'l ’o acetic acid, and 5*18% reducing agents being produced, apart from 
gaseous products. 

Similar experiments on wood have been performed on the small 
scale, The iron tube, packed with beech wood or hornbeam, wa.s heated 
to 150'^ in the electric furn.ace, steam at 140° admitted, and the 
distillation continued up to 350% The %'s are as follows : charcoal 
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35*1, tar 4*30, acetio acid 10*30, methyl alcohol 0-27, ketones 0 4 ] 
and reducing agents 8*49. A. comparative examination of the products 
of the distillation of cellulose and of wood shows that the formation of 
acetic acid is largely, and of methyl alcohol is entirely, due to the 
lignin of the wood. 

The rapid distillation of beech wood with steam at 350 
to an increase in the amount of gas, tar, and reducing agent?, the 
% of acetic acid being unchanged. This result is important, because 
dry distillation, as ordinarily practised, must proceed slowly in 
to avoid a decrease in the amount of acetic acid formed. 


In the^e experiments with superheated steam, the aqueous distillate 
is necessarily very dilute. It is shown, however, that the decom- 
position of wood by steam begins at 240°, and that all the valuable 
products come over in the fraction between 240 — 300° ; the carboni.sa- 
tion of the wood can then be completed at a higher temperature 
without any valuable product collecting in the distillate. 

Attempts have been made to increase the yield of acetic acid by tho 
oxidation of the reducing agents (mainly acetaldehyde) formed in the 
distillation. Distillation of wood with a mixture of air and super- 
heated steam is of no use, as also is the passing of air through 
the crude acetic acid. The addition of hydrogen peroxide, however, 
to the crude aqueous distillate (containing 8 % of acetic acid and 
7 * 53 % of reducing agents) and distillation with a few c c. of dilute 
sulphuric acid yields a distillate containing 18*8C% of acetic acid. 

The experience gained in these experiments has been applied on a 
manufacturing scale. A description and sections of the plant are 
•given, but the results are disappointing; fur example^ in an 
experimetit on 15,800 grams of beech wood, the yield of acetic acid 
is only 3 ‘ 34 '-o, whilst the amounts of methyl alcohol, reducing agents, 
and ketones arc 0-24» 2*64, and 0*1 9% respectively. 

It has been noticed that, whilst the average temperature of the 
retort is about 300°, the escaping gases and vapours have a tempera- 


ture of 400 — 500°, proving that an exothermh? reaction must occur 
among the products of the distillation of wood with superheated 
steam. 


New General Method for Preparation of Aliphatic Amines. 
Paul Sabatjek and Alphonse Mailhe (Cofujjt. rend., 1009, 148, 
898—901. Compare Abstr., 1908, i, 594, 713).— In the presence of 
heated thorium dioxide or tungsten trioxide, primary alcohols react 
readily with ammonia to form water and a primary amme without 
the formation of an ethylenic hydrocarbon. Under the same condi- 
tions, alcohol.s react with primary aminos to give secondary and tertiur} 
amines. This observation ha.s led to the discovery of a metho ct 
preparing aliphatic amines which is more convenient than .leizj> 
method (Abstr., 1884, 984). The alcohol vapour and dry ammoma,cr 
the vapour of a primary amine, are passed over a few gram& 0 ^ 

catalyst at 3.b0— 370°. The product condenses to a liquid contaium^ 
a primary and .'-secondary amine with a small quantity of the tei 
amine and also svater, ammonia, and unaltered alcoliol , the at w 
removed by distillation. The following amines have been prepaiet 
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this • w£?Amylamino, diisoamylamine, ethyltsoamyln.mine, propyl- 
Pi"(C 5 lTjj)NH, b. p. 141'’, isobutyli?ioamt/la/iilii.e, 
0„H.,'N, b. p. iss-ieo”. . 

The application of the method to aromatic, secondary, anil cyclic 
alcohols will form the subject of a further communication. 

W. 0. w. 

Homologues of Arginine. Ernst Wisteustei.n and Aliiert 
£uso {Heilsch. physiol. Ghem., 1909, 59, 141 — 164). — Tbiocarbaiuide, 
by slinking with mercuric oxide in etthereal suspension, pas.ses largely 
into the condition of cyanamide. By heating ayS-dibromopropionic 
acid with ammonia and ammonium carbonate, isoserine is obtained, 
and not a/3 diarninopropionic acid as expected. By the action of 
a/S-dibromopropionio acid on guanidine carbonate, an amorphous, 
nitrogenous substance is obtained in addition to guanidine hydro- 
bi’omide. By the conden.sation of cyanamide with a3-diainiuo- 
[jropionic acid, a lower bomologue of arginine is formed, namely, 
a..aiiuno-IS-!/nani(linepropiouir. ucid. The kyilrochloride, 
^4Hio02N„2U01, 

forms colourless, transparent, monocliuic (i) pri.sm.s, decomp. 180 ISl ’- 

' the jnerate cry.stalli.«es in slender needlc.s, decomp. 200’. After the 
reaction between lysine and cyanamide, no higher homologues of 
arginine could be separated out. W. 1 ), IT, 

Thiodine. Roger Douhis (Bull. Sci. Pharmacol., 1908, 15, 
621) — 631). — This drug is prepared by heating eTuimolecular pro- 
portions of thiosinamine (allylthioc-arbamide) and ethyl iodide in iv 
reSux apparatus. Contrary to the supposition of it.s disceverer, 
IVcisf, the ethyl group in thiodine is attached to the .sulplmr atom, 
for, on oxidation, ethanesulphonic acid i.s formed. Thiodine is there- 
fore either the hydriodide of ethyl iminoallylthiocarbamate, 
SEtClNH-CjH.llNH.HI, 

or of ethyl allyliminothiocarbamate, SEt-C(NH„,HI):N-Cjtl;. The 
substance forms colourless crystals, m. [i. 69'’ ; the corresponding 
hydrochloride is crystalline and very hygroscopic. The picralc has 
m. p. 123°. G, B. 

Oxidation of Glutamic and Aspartic Acids by Hydrogen Per- 
oxide. Henry D. Hakin (,7. Biol. Ghem., 1909, 5, 409—41 2).— Glutamic 
acid (like monoaminomonocarboxylic acids) is readily- oxidi.sed when the 
ammonium salt is warmed with hydrogen pieroxide, witli tiie liberation 
of ammonia, carbon dioxide, and formation of succinic acid. A similar 
reaction is brought about by yeast (Ehrlich) and putrefactive organisms, 
v itb aspartic acid, essentially the .same reaction occuiss, but the change 
IS complicated by the fact that the primary product of the reaction, 
namely, the semialdeliyde of malonic acid, is very unstable and breaks 
up 6a.silj into acetaldehyde and carbon dioxide. W. D. H. 

Cyanohydrins, A. ,T. Ultke (/fee. trav. chim., 1909, 28, I — 23). 
—Upivorth (Trans., 1903, 83, 995) ha.s shown that the addition of 
) rogen cyanidp to aldehydes and ketones is accelerated by an 
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alkaline catalyst, but, hitherto, attempts to isolate the cyaiioliydrin 
formed by distillation of the reaction product have failed. The 
i.s due to the reversible action of the alkali regenerating the hydio'-t.]^ 
cyanide and aldehyde or ketone. Accordingly, if after the reaction is 
completed the catalyst is neutralised by a trace of sulphuric acid, the 
cyanohydrin produced can be readily isolated by distilling the reaction 
mixture under reduced pressure. Utilising this fact, the author ha^; . 
prepared a number of cyanohydrins, some of which have been cieKiriljod 
previously, in a pure state, and determined their physical constant^. 
Contrary to the generally accepted statement of XJrech {Annulea 
1872, 164, 259), the cyanohydrins do not precipitate silver nitrate 
solution, and the amount of cyanohydrin present at the equilibrium 
condition, resulting when the latter is treated with a trace of alkali, Ims 
been determined for each compound by estimating the free hjtlrogt'n 
cyanide as silver cyanide. a.-Hydroxyisobutyronitrile, which, although 
already described (compare XJrech, loc. cit. ; Tiemann and FiiodhiniUn’, 
Abstr., 1882, 56; Pinner, Abstr., 1884, 1292; Henry, Abstr,, liiOli, 
i, 182; Bucheror and Grolde, Ab.str., 190C, i, 405), has not hitherto 
been obtained pure, is a colourless, inodorous Uqv\id, b. p. 8'2°/*23 uim., 
m. p. - 19°, 0-9320, wif 1-40002, which very largely dissociates when 

heated at 170 — 175°. At the condition of equilibrium, opumoleeulHr 
quantities of acetone and hydrogen cyanide combine to the extent of 
94-15'^o 8S-60'-o at 25°. a-Hydroxy-a-methylbutyronitrile is u 

liquid, 0'9303, 1-41525, which does not crystallise on cooling, 

but forms a hard, vitreous mass. In the equilibrium mixture, O.roT'q . 
of the cyanohydrin is present at 0°, 90-36% at 25°. a-Llbyl- 
a-hydroxybutyronitrile, a liquid, b. p. 97*5°/18-5 mm., O-93n0, 
n\f I ‘42585, i.s the first of the series which is not completely miscible 
with water. At0°addition takes place to the extent of 95'90'’,,, :irid ftt 29*^ 
91 -20%. a-Hijdroxi/-a-methylvaleronitriley OH-tbMePr^^'C'N, is a liquid, 
b.p. i 60°/21 mm., 0-9166, 7i[;^ 1-42585, which is presentin the equili- 
brium mixture to the amount of 03-87% at 0°, 88*08% at 25°. a-Hydi-oxy- 


a^-dimethyibutyronitrile has b. p. OT'-’/lO inm., 0-93o4, 1-4 _k)0. 

The amount present at equilibrium is 95-88% at 0°, 91-*32’ ,,, ;xt 25. 
a-IIydro.rj/-a-meth‘i/lhexoiiili'ile. CT[.,Pr®'CMe(OH)*CN, is a liquid, Ij. p. . 
114721 mm., I)'-* ’ 0-9102, 7 t\l'' 1-42915, of which 94*24% is pre^^eiit m 
equilibrium at 0°, 87'45% at 25° a-Hydroxy-ay-dimethylvahronUnk 
CHMe./ClI.-,-CMe(Oii)*6N, a colourless, odourless liquM, b. p. 
109724 mm*., 0-9047, n~,} 1-42595, is more readily di^.sociated, ouly 

82-51% being present in equilibrium at 0", Eiiid 69*Bl'b at Jj . 
u-Hydroxy-a/J/3-trimethylbntyronitrilo could not be obtained 
substance recrystaliised from light petroleum has m. p. U'b 
Carlinfanti (Abstr., 1898, i, 234) observed 82 — 87°. a-//ydrory- 

a-propylvaleronitrile, CPi'**.,(01i)'CjS, which has b. p. 119 /21 mui., 

0- 9077, n'^ 1-43366, is present in the equilibrium mixture to the exteut 

of 92-88% at 0°, 84-81% at 25° ^-Chloro-a-hydroxy-a-methylpiopiu; 
nitrile (Bischoff, Ber., 1872, 5, 865) is a liquid, b. p. HO /22 ’ 

1- 2027, n]^ 1*45362. The amount present in equilibrium at u » 
97-75%, at 25° 94-94%. 1-Uyanocyc/ohexanol forms very hygro;-cop ^ 
crystals, m. p. 29°, b. p. 125-5-126717-5 mm. It 
dissociated at 25°, the equilibrium mLxture containing 98oi,u 
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The latter condenses with aniline, giving colourless needles of 

^CH *CiJ 

l.„iiiUmc^MiexanonUrUe, CHj <cS!-CH:>C(NHPh)-CN, n,. p. 73“ 
Fthvl a-cyano-a-hydroxypropionate (compare Gerson, Abstr., 1887, 
■>60) is a colourless liquid, b. p. 105—105-5719 mm., 1-09S8, 

I‘t 2 -l 35 , of which 9S’I7% is present in the equilibrium mixture at 
05 ^ Kthyl /5-cyano-/9-hydroxybutyrate is a colourless, odourless 
Uqui'^7 b. p. 127—128716-5 jnm., m. p. 8*5", i-0886, nSf' 1-43557, 

,;y.lncli^ is more readily dissociated than the preceding compound, the 
equilibrium mixture at 0° containing 94*03%, and at 2.5^ 87-71%, of the 
ester, 

When ethyl Irevulate containing a small quantity of potassium 
cyanide is treated with hydrogen cyanide and the product after remain- 
iu<-' overnight distilled under reduced pre.ssure, a solid, ra. p. 39 — 30° is 
obtained which seems to be identical with Tollens and BIock-Kreckeler's 
cyanovalerolactone (Abstr., 1887, 800). All the above cyanohydrins 
with the exception of /J-chloro-a-hydroxy-a-iuethylpropionitrile were 
analysed by hydrolysis with potassium hydroxide and estimation of the 
cyanide by titration with iV/lO-silvor nitrate solution, this being found 
the most accurate method. E. H. 


Mercuric Oxycyanide. Krwin Rupp and S. Goy Fharm., 

190U, 247, 100—107. Compare Abstr., 1908, i, 770). — 31ercuric 
oxycyanide when treated witJi potassium iodide behaves as a mixture 
ofmorcuric oxide and mercuric cyanide. The reaction proceeds in one 
of the following ways, depending on the proportion of potassium iodide 
present : 

(1) Hg0,Hg(CN).^ + 2 Id + H.,0 - HgR + Hg(CN).> + 2K OH ; 

(2) 2[HgO,Hg(CN)J + I0Kl + 2H.,O* 

• 4KOir + 2[HgT„2Kl] +[Hg(CN‘)...,HgI.„2KCN] j 

(3) HgO,Hg(CN)2 + 8Kl + H.O = 2[HgT.,,3Kl] + 2KCN + 2KOH. 

The complex salt^ lIg(CN).,,Hgl.,,2KCN, crystalli^es in silky, white 
needles; its aqueous solution reacts acid towards litmus and neutral 
towards phenolphthalein. When the s;ilt is acted on by an acid, only 
one-half of the cyanogen is liberated as hydrogen cyanide, thus : 
Hg(CN)2,HgT,,2KCN + 2H' - Ug{CN)., + Ilgl^V 2HCN + 2K'. 

In the presence of an excess of potassium iodide a state of 
equilibrium exists, repre.sented by the equation; 2[HgT.^,2KIj + 
4KCN [Hg(CN) 2 ,ITgl 2 , 2 KC]Sl] -f OKI. The comple.x cyanide 
separates when the solution is concentrated, although tlie aqueous 
solution is practically a solution of potas.sium cyanide and potassium 
mercuric iodide, as represented by the left-hand side of the equation. 
Mercuric oxycyanide also behaves as a mixture of mercuric oxide and 
mercuric cyanide towards iodine, liydrochloric acid, iiydrobromic acid, 
and hydriodic acid. NV. H. G. 


Preparation of Aromatic Nitro-compounds, CHE.MrscHE 
F-7.SIK GiuLnau Landshoff tfe Mever Atkiex-Gesellschaft (D'K.-P. 
207170). — The nitrous fumes obtained by the electrical oxidation of 
atmospheric nitrogen are absorbed by a weak basic oxide, sucli a.< zinc 
01- copper oxide, and the product when heated at 500° evolves again 
fhe oxides of nitrogen, from 'which nitric acid can be prepared. 
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When, however, a mixture of benzene and air is pissed over r 
mixed zine nitrite-nitrate at .300—350°, nitration of the hydrocart 
occurs, and pure nitrobenzene is produced in quantitative yield T 
biglier temperatures a decomposition sets in. The residual zinc o d 
may be used in subsequent operations. Toluene, when nitratelt™ 
this method at about 400°, gives m-nitrotoluene (11%) and the n ^ 
isomeride (89%). In combination with Sabatier’s reduction profit 
this method furnishes a means of preparing aniline directlv 
continuously from benzene compounds. F. Ji q jj“" 


2:5- and 4 : 5-Dinitro-m- xylenes. Jan J. Blanksma (1{>. 
cfem.., 1909, 28, 92—06). — It has been stated previoinslv (Ads* 
1906, i, 11) that by nitrating «-nitro-m-xylene with nitric acid .D Ho’ 
4 : 5-dinitro-»i-xylene, m. p. 132°, is formed. The latter compontid h 
also obtained by nitrating 5-nitroaeeto-m-xylidide, removino theacetvl 
group by hydrolysis, and eliminating the amino-group bv diizctt', 
tion. Since Klagos (Abstr., 1896, i, 290) prepared the^samo™; 
pound, but regarded it a.s 2 : 5-dinitro-m-xyleue, the present workwn 
undertaken lu order definitely to determine its constitution. 

4 ; G-Dioitro-m-xylene on partial reduction gives 6 nitro-'l-.amino 
TO-xylene, which, when acetylated with a mixture of acetic anhvdride 
and acid, gives 6-nitroaceto-wi-xylidide, m. p. 160°. Nitration of the 
latter with nitric acid, D 1-52, or a mixture of nitric and sulphuric 
acids, gives 6 : 6-dinitroaceto-m-xylidide, m. p, 217°, identical nith 
that prepared by nitrating 5-nitroaceto-»i-xylidide. Elimination of 
the amino-group from 5 ; 6-dinitro-m-.xylidine, m. p. 120° CKlacpsui™ 
115° and 226° for the acetyl derivative), by the diazo-reaelion gives 
4 : 5-cIinitro-m-xylene, of which the constitution is therefore prove(i, 

The 4 ; S-dinitro-m- xylene is transformed by nitration into 4:5:6. 
trinitio-ni-xylene. A new proof of the constitution of the latter is 
furnished by tran.sforming it into 4 : G-dinitro-S-amino-m-xyleiie by 
heating with .alcoholic ammonia and eliminating the amiiu).muD, 
giving 4 : 6-dinitro-Wi-xylene. ° ° 

2-Nitroaceto-OT-xylidide, m. p. 147°, prepared by acetylating Noeltin», 
Braun, and Thesmar’s 2-uitro-4-amino’-)M-xyIene (Abstr,, 1901, i, 5S,% 
on nitration with nitric acid, D 1'52, gives clear yellow cry.stals of 
2 : 5-dimtroaceto-m-x)jlidute, in. p. 233°. The latter, on hydrolysis, 
gives 2 : 5-dinitro-»i.-xylidino, from which the amino-group is elimi- 
nated, giving 2 : o dinitro-ui-xideiie. colourless crystals, m. p. 101’, 
which become yellow on exposure to light. The constitution of the 
latter sub,stanco is proved by its transformation into 2:4: 5-trinitro- 
m-xylene when nitrated. 

ilethods are de.scribed for the preparation of 2:5- and 4:5- 
dinitro-m-xylenes from ?n-xylene. The four possible isomeric dluitro- 
?«-xylenes have now been de.scribed. E. H. 


Beuzeneaelenonic Acid and Related Compounds. How.irp 
W. Doughty {Amer, C'hem. J., 1909, 41, 326 — 337). — Benzene- 
.selenonic acid, C.-H^-BeOgll, is formed when benzene and selenic :icid 
are heated together on a water-b.ath or in a. .se.alpd tube at 110°- 
It has in. p. 142°, and gives off carbon dio.xide anil water when heated 
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ISO. The barium salt crystallises from cold or warm solutions with 
from hot solutions with 2H,>0. 

n,„ylf<^rsehnide, SeAgPh, is obtained as a yellow precipitate 
,vh™ a solution of benseneselenon.c acid is mixed with the equivalent 
quantity of silver nitrate and sulphur dioxide is then added 

Bar, zeneseleninic acid is precipitated when hen.eneselenonic acid is 

treated with concentrated hydrochloric acid in the cold. It crvatall.ses 
without water of crystallisation. When heated at 130° it forms 
hn->Mue.kmmc anhydride, m. p. 164°, sulilimimr about 130°- the 
anhydride IS not changed by heating at its melting point, but d^com- 
pose.s at 200 ft is very hygroscopic, and on exposure to the air it 

absot 1)5 moisture, tormmg benzeneseleninic acid. HMD 

New Method for the Preparation of /l-Halogen Derivatives of 
Naphthalene GROimES D.rnzeNS and Euvest Uekceh {Co,npL rend.. 
11)09 148, i87-788}.-In addition to e.-ters of phosphorous and 
pliosphono acKls, ^-halogen derivatives of naphthalene are obtained 
when be sodium derivative of /3-naphtl,ol is treated with a halogen or 
Dxy-ljiilogen dt^rivalive of phosphorus. ^ 

The best yield (55%) was obtained with plio.sphorus trichloride 
which was dissolved in dry toluene and heated for an Imnr on the 
water-lAath yth the .sodium derivative of /3-naplithol suspended in the 
pfime solvent. Tlie product was then treated with water and distilled 
m steam. ^ 

Pluorene. Leoi'old Si'ieoei. 1909 42 

Schmidt. I he reduction product of Huoreiie is not a decah/dro- 

H “ l>^^0'9-203, JI„ 55-06 (Ab.str., 

1, lb ; tins vol., i, 1 y). -^y ^ * 

Preparation of 3-Chloro 6-nitroanilin©. hUniscHE A.nilix- & 
S^-lABKiK (DK-P. 206345)._3-Ohloi.o-6-iiitioanil.ne and its 
. p iomo acid, which are of importance in connexion with the pro- 
of operaUonr'^^"*’ by tlie following serio,s 

0 Chloroacetanilide is sulphonated with fuming acid (20% SO ) at 
tnV ,'T^ ‘f the mixture then^reated with mtod 

loot into a ‘J'', pouring the nitration pro- 

volume of water and warming at 70—80°, the acety l 

'(limit;™ "f potassium chloride lead.s to the 

olt 1 ) • 1 3-cliloi’o-6-iiitroaniline-4-sulphonate. This 

iiam i ' 7 sparingly soluble in cold water, gtve.s a yellow 

3.5 „f’',,pp,,ie .acid 

11 li ,.oy7.y7)’7'''“g*'°"Pi=i elnumated, and 3-chloro-i;-iiitroaniline, 

- I- i-a 1^0 , IS produced. p jp yq 

00 7® Oinitroanilinea. Jan J. Blanksma '(/,>«c. 
''(■I'C ni-ena’rcl ’ : 3-, 3 : 4 , and 3 : 6-Diuitro.anilmes 

189(1, 884) ^ ^‘(‘^“‘diug to the method described by Weiidcr (Ab.str,, 

I’OL. XCVI, i 

y 
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When 3 : C-dinitroaniline, dissolved in glacial acetic acid, 
with bromine (1 mol.) in a sealed tube on a water-bath, Uir jiioriu 
consists of 4-6?-owio-3 : ^-diniiroaniline^ yellow crystals, rn. p 
which on similar treatment gives 2 : 4-t/i6rt>?no-3 : ^■dhiitroanili^-^ 
m. p. 140^^. The constitution of the 4-bromo-3 : G-diniti-oaniljy^ p 
proved by the production of the acetyl derivative, m. p, 
together with 4-bromo-2 : 3-dinitroacetanilide, m. p. 185 , by 
nitiatioD of 4-bromO'3-niti‘oaeetanilide, prepared according to Xoeltincf 
anti Collin’s method (Absti’., 18S1, 1011), ^ 

The constitution of 4-bromo-2 : 3-dinitroacetanilide is established br 
the fact that tho amine obtained by Ijydroiysis gives 4 : 'bdibj-y^^^^ 

2 : 3-dinitroanilirie, not 2 : 4 : 6-trihromo-3 : 5-dinitroaniliue (Ab^itr 
1902, i, 600) when treated with excess of bromine. 

2 : 3-Dinitroaniline, when brominated in a sealed tube, «dvy,! 
6-bromo-2 ; 3-dinitroaniline, deep red crystals, m. p, ir»8^ 

4- bromo>2 : 3-dinitro;iniline, which has the same in. p,), which 
further brominution gives 4 : C-dibroniO'2 : 3 dinitroaniline. ni. p. pjO . 

Broinination of 3 : 4-dinitroaniline under similar conditions 
dear yellow crystals of 6-bromo-3 : 4-dinitroaiiiline, tn, p. 186 , wlij^h 
can be again brominated, giving 2 : ^-(Uhromo-’^ ■. ^■dinltroaailm 
yellow crystals, m. p. 201®. 

6-J)romod.)-nitroanillnc, prepared according to Wlieelor's metliod 
(Abstr.j 1890, i, 23), on acetylation gives colouiles-s crystals of 
6-broino-3-nitroacetanilide, m. p. 183®, which when nitiatecl give.? 
i^-broi/io-S : ■{•dhtitroac€ta)iilide, colourless crystals, in. p. 165^. Tlio 
latter on hydrolysis gives an amine identical witli the (i-laoLiia-o : 4- 
dinicroanilino obtained fcom 3 : 4-dini(.roaDiline, thus establishiug the 
constitution of llie former compound. 

Tho author confirms the ob.^ervation of Korner and Contaidi 
(Abstr., 190S, i, 523) that broinination of 3 ; 5-dinitroaiiiliue gives 

2 - bromo-3 : 5-dinitronniline. Tho latter, with excess of bromine, 
gives 2:4: 6-(.i'ibromo-3 : 5-diniti'oaniliiie. 

All atteiniJts to prepare 1 : 3 dibromo-2 : 5-dinitrobenzene, of wliicli 
a small quantity i.s probably formed in tlie nitration of 1 ;o-dibromo- 

5- nitrobenzene, by eliminating the amino-groiij) from 2 : 4-dibroiiio- 

3 ; 6-diuitroaniline failed. lb H, 

Colouring and Dyeing Properties of Picric Acid. Llu 
ViGNON- {i'omjA. rend., 1909, 148, 844— S46).—The intensity of 
colour of suiution.s of picric aeiil in water, alcohol, benzene, and othei’ 
varie.s in the same sense as the electrical comluctivilies of the s^ohi* 
tioiis. Aqueous solutions of picric acid are able to dye wool, but onl} 
when their electrical coiidiictivitie.s exceed a certain njinimuni value, 
wliich may’ be attained either by a .siitliciont concentration of thepicuc 
acid or by the addition of a small proportion of an acid, such us h} lo- 
chloric, to solutions of lower concentrations. With alcoholic solutions 
of pit;ric acid containing I part of liydrochlorie acid per b’, 000, tie 
fixation of colouring matter by wool is very slight, in spite c a 
moderately high conductivity. 

The fixation of picric acid by wool seems to be duo to a 
action between the fibre of the wool and the highly’-ioni-sed co oui » 
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This chemical action is apparently not a salt-forminc, pheno 
since, although picric acid dissolved in benzene fo°ms salts 
,n<h organic bases (compare Abstr., 1908, ii, C64), such saiutions- 
bilve no dyeing action on wool. T H P ' 

Action of Hydroxide on Epichlorohydrin in 

Presence of Monohydnc Phenols. Vikgii.io Zpni.to f I/,; /f 
jc,W. /Aiicei, 191)9, [v] 18 1 , l'54— 2.56. Compare Abstr., laoo! i 410 ■ 
ItOO, 1 0 Jo). -Phenols dis.sol veil in potassium hydroxide solutioilbehave 
loward.s cpicldorohydrin in tlie same way as tlie alcoliols : 

+ KOH + 2R-OH “ CW(CH.,-OE),- OH + H^O + KCI. 
The reaction proceeds spontaneously even in the cold, but the yields 
obiained are small ; this result is perhaps related to Jlenschulkin’s 
laws of etherihcation of the alcohobs, the phenol., behaving like 
tertiary alcoho hs. Ihe hydroxy-compounds employe, 1 were phenol 
aiKl o-cresols, thymoT, and carvacrol, the following ether,, being 
obtained. ® 

The dijJienitl e.thm\ OH-CH(CH.,-OPIi),„ b. p ^ j; jj 

of pleasant odonr ethir, CiJ4,,0,, b. p. 296^ ’a faintly 

)elIow liquid with a [deasaub odour, hi-xn-toh/l ether OHO 
r H pale, lemoii-ycllow Ihp.id. ])aky,mfi e^ur, 

.q ,,0 a rather de.iso iKiuid, b. p. 215°. Dicar^a.-.njl ether, 
ti' !’■ -lo— -dO , a dense Jrjuid, bocomiug mobile on heating. 

T. JI. P. ° 


Preparation of o-Nitro-p-cresol. F\umvi-;aKE vok.m. IMeisteh 
Liens niit.MXo (D.U.-P. 2066.>8.). — Konnorly. the technically 
important o nitro-p-cresol wa.s obtained by boiling tlie solution of 
dmzotisod o nitro-p-toluidine; it ha., now been more easily prepared 
by nitrating p-tolyl carbonate, CO(0-aH.)„ needles, m. p. 117°, when 
»ioup''™'°^°^^ enters the ring in the ortho-position to the methyl 

C'0(0-C.H„-A0,)„ yellow needles, m. p. 

44 , when hydrolysed ■witli boiling aqueous sodium hydroxide 
or carbonate tuiuishes o-iiitro-;?-cresol, m. p. 77-’. F. G. M 


Tetrahydronaphthyl Glycols (cia and trans) and their Com- 

Dination. Hemu Leroux yCompt. rend., 1909, 148, 931—934). 

y reating dibromodihy4ironap}ithaIene with silver acetate, an ester is 
0 tamed which, on hydrolysis, yields a mixture of glycols i.someric 

with hamberger’s tetral.ydrouaphthvl glycol, 

ctwMi’ ’■•'‘'O iroduct has m. p. 110', and by" repeated 

sfiliVi benzene give., two compounds. The more 

I. ^re-ns-ielnihi/dronaphthyl glt/eol, ui, p. 118°; the 

iiumh compound, m p. 140°, formed by union of an equal 

II , 1 ,,. iii(ilecule.s of the cis- and traiis-isomerides. Bamberger’s 

i^i-ipound appears to be the cis-glycol. 

!/ 2 
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Jmns-Tetrahydronaphtliyl glycol crystallises in striated tablets ; 
diacetale crystallises in prisms, m. p. 59°. The dibenzoale lias m. p, 
d27° The diphenylureOutne occurs in needles, m. p. 175°. 

The cnmpoiind of the cis- and lrans-g\ycols, which has .also been ' 
obtained by mixing its con.stituents in benzene solution, differs from 
the irnns-compound in being very soluble in water ; treatment witii 
acetic anhydride .and pyridine leads to the formation of a mixture of 
cis- and <r«ns-diacetates. Similar compounds have been obtained by 
the combination of other cis- and frunsTsomeridcs j thus the com- 
mund of ciS-hexane-1 ; 2-diol with its Jrarw-isomeride has m. p. 73b 

W. 0, W. 

Formation of an Ether by the Dehydration of the Alcohol 
by Heat. P.rui. Cakre {Btdl. Hoc. chim., 1909, [iv], 5, 286— 287) - 
ui- jUitrobentvl .alcohol is converted hy distillation into m ntlro- 
Unzijl Mher, m. p. 114°, which is changed quantita- 

tively by phosphor'u.s peutachloride into m-ti^rohenzt/l chloride, m, p, 
47°. 

Tlie ortho- and para-isorueridos do not behave m a similar manner 
on distillation. P S- 


New Method for obtaining Substituted Thiocarbamates of 
Monohydric Alcohols. M, S. BoscnriESTVRXSKY (J. Rim. /7ii/i, 
CUem. Soc., 19U9, 41, 107 — 108. Uompare Orudoiff and Kidimoiid, 
Abstr., 1900, i, 156), — Sub.rtituted thiocarbamates of monohydric 
alcohols may be readily prepared by the action of phenyl or other _ 
thiocarbimide on the alkyloxides derived from the alcohols at the 
ordinary temperature, the reaction being instantaneous and rjuantifa- 
tive. IVith phenylthioearbimide, menthol gives a compound, m. p, 

74 75° ; benzyl «.leohol, a compound, m. p. 82 — H2'5“, and a-terpineol, 

one, ni, p. 109-'. , ■ , 

This reaction, which is being extended to other thiocarbimides. Mil 
to mercaptaus, phenols, and polyhydric alcohols, may be employed loi 
tlie re.solution of racemic alcohols and mercaptaus. T, H, r. 


Aminoaryl Alcohols. I. Preparation of a-Amino-a-phenyl- 
fsopropyl Alcohol. IIekman.n- K.mpe [with E. Kcnne] Arch, 

1909, 247, 1,10—140. Compare Abstr,, 1908, i, 20o).— Ita')!- 
acetone when treated with sodium ethoxide and amyl ’ 

oximinophenylacetone, together with a substance, m. p- ' 

crv.stalli.se.s in slender, wliite ncedle.s. Oximinophenylacc on » 
reduced by .stannous chloride, yielding o-amino-a-phenylacetono. ^ 
platinichloride of wiiich crystallise.s in yellow ncedie.s ( I, 
posing at 183', and compact, reddish-brown pri.sms, decompo™, 

194° (comp.tre Kolb. Ab.str., 1896. i, 570; Gabriel J 

466) : the aui'icldoride ciystaDises in Ihit, golden-ye ow ue 
83-, decomposing at 138 — 140^ 

XH,-OHPlrCII.Mc-OH. is prepared by reducing ^ flute's 

ketone w ith sodium amalgam ; it forms flexible, gh'S-*}' ..oiiscs in 
at 83', m. p. 85°; the hydrochlwide, C,,,H.,ON,HCI, ci'>»talh.t 
white leaflets, tn. js 170—171'° (decoiup.) ; Vli<s Jilatiniddo , 

0,sH2oUi.^''.2.>CEtCl„ 
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forms small, orange-red plates, m. p. ISQ'-* fdernmn \ • ti,., ■ rr • , 

IT n NT TTf’l HAiiri ij l<i«comp,), the aunchlonde, 

forms golden-yellow needles, m. p about 
S5' (decomp.) ; the picraU crystallises in short needles, m p 1 80-1 8^^ 
(drcomp.). ■ ^ 

ICampholio Acid and ita Derivativea Aii,,,,,,, n 
(llnll. chim., 1909, [ivl, 5. 273 -oYg , Gukrbet 

^ u T • Va -J ^f>«iipare this vo i 100^ 

-_/Camphohcacidis obt.amrf.n 75%yield by heating 7-bor, ed and 

recently fused potassium hydroxide in a .sealed tube for tiventJ f 
,,„..rs ,at 280". dmsolving th* product in dilute bydrochTor 7“ ^ td 
ether, shaking the ethereal solution with dilute sodium hydroxide and 
precipitating the f-campholic acid from the latter at 0° be n!'.b “ 
dioxide. The acid has m. p. 106_107« b. p, ogn' r!lc _ 
reseiuble.s the d-isomeride in its chemical behaviour ^ tL 
(Cr,H,0),0 m p. 57-98=, is obtained by h^th.g ' fe a f "fth 
acetic anhydride, and separates unchanged by the spontaneous eVapma 
tion of Its solution _m cold water. The chloHcle. C\,H,-OCI, has b - 


- 7 "-' / r oy in< 

tion of Its solution m cold water. The Monde 

232 , and the amide, C,„H,.0-NH,, prepared from” the” chloride "in d 
aqueous ammonia in the presence of ether, has m ' p 78- 70 ° ■ 

hydrolysed by alkalis only with dirticultv. /-Campholi- aoitl’cinnol k“ 
directly esterified The esters are prepared from^L “chlor de or 
aiihydiide and the corresponding alcohol; the n, ethyl ester and he 
,tkyl ester have b. p. 211= (eorr.) and 228= (corr.) respectively. C\ S 

Synthesis of Dimethylnorcampholido. Gustav Komppa and 
_S. \ . HIXTIKKA (Ber., 1909, 42, 898-899).-Tliis is acontinnatton of 
CH/CH-CMe., ‘he investigation of the action of magnesium alkvl 
I (TT O ’ related to camphorL 

I < ? been f *> ^nd it ha.S 

CH„-UH,-00 7""'! that the di,mlhylnorcamphoUde (annexed 

melivl i!d-8 i»‘er.aclion of magne-siuni 

me 1 ) 1 iodide and 1 : S-cycfopeutanedicarboxylie anhydride is identical 

i , ® of ''■•'ydroxycaniplienilonio acid (this vol 

jaii" ^ iiS: 

Pmtmf BTampra”! »i-Xylylacetic Acid. 

GteifilSi P ■ {Co’^pt. rend., 1908, 148, 

when hLted ft 5^00 '^'i “"‘’^'•goes an unexpectel transformation 

product thh In ? 7 bromine. After neutralising the 

lives „ n, ® hydrogen carbonate and .filtering, the liquid 

on tl of »n-xylylacetic acid (Claus. Abstr., 1890 i 9791 

e frude pinonlc’acid mly b 

ao "™rtio,i is in accordance with the 

frXi rom 

of hydrogerbrom^de*! ‘^''’^■'^™-m-xylcne under the influence 

is a liquid having a raspberry -like odour, b p 

^‘-'f/llmm. W. O. V.*' 

Benzoyl Chloride in Presence of 
(•f. diner "P- bf-'RsuAKE and R. C, IIusto-\ 

'««■ Uem. ioc, 1909, 31, 479-483). -Pictet and Genequand 
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(Abstr,, 1902, 1 , 584) and Pictet and Khotinsky (Abslr,, I 9 f|- 
i, 175) have shown that when acetic acid and acetic atihydri(Je ar 
used as solvents in the nitration of aromatic compounds, the actual i 
nitrating agent is probably either diacetylorthonitric acid ov 
nitrate, or both. This question has now been studied by moans of 
experiments on the nitration of benzoyl chloride. 

When a mixture of benzoyl chloride, acetic anhydride, and nitrif' 
anhydride is heated at 60% oxides of nitrogen are evolved, and a solid 
residue is obtained, which dissolves in boiling water to form a soln- 
tion from which benzoic acid separates on cooling. Neither nitro- 
derivatives nor acetyl derivatives of benzoic acid are produced in this 
reaction. 

If benzoyl chloride is w.armed at 40"^ with a mixture of nitric acid 
and acetic anhydride, o-acetylbenzoic acid (acetophenone- e-carbo.xrlic 
acid), benzoic acid, and ?ii-uitroben 2 oic acid are obtaiiied, the relative 
amounts of these compounds depending on tl\e proportiojis of the 
reagents used. Benzoyl chloride is not capable of acetylution br 
acetic anhydride alone, or of iiitr.ation or acetylation by acet^^ 
nitrate, but by the action of diacetylorthonitric acid it seems to be 
liydroiy.sed to bouzoic acid, which is then nitrated or acetylated. 

Acetophenone-o-carboxylic acid, was first 

obtained by Gabriel and Michael (Abstr., 1878, 229). I'lie chloridek 
an oil j the amide, m. p. 116*5% forms .small, colourless prijim?, and 

the anilide molt.s at 156 — 157% The barium, slrodiiuoi, leud, aud 

silver salts are described. K. G, 

Preponderance of Temperature in Direct Decompositions: 
Case of Benzoic and Salicylic Esters. Alrert Coj.sox {CompL 
rend., 1909, 148, 643 — 645. Compare Abstr., 1008, i, I).--A con- 
tinuation of the study of the decomposition of esters by heat. Methyl 
benzoate differs from its homologues in remaining unaltered at 
300 — 310^; when heated for seven houi’s at 350% howover, it yields 
a small quantity of carbon dioxide. Ethyl salicylate decomposes at 
300° in accordance with the equation — PhOH + 0.,li^ + C0^- 

Under the same conditions, methyl salicylate gives carbon cliaxideimcl 
anisole with .small quantities of phenol. Ally! benzoate gives carbon 
dioxide and a hydrocarbon. 

The author considers th.at these experiments lend .support to bh 
contention that temperature is the determining cause of chemicii 
reactions. If this is the case in the classical conversion of aromauc 
acids into hydrocarbons, the lime acts merely as an accelerating 
To te.'^t thi.s point, ethyl and methyl salicylate.s were heated with hae 
in sealed tubes at 235^ for seven hours. The tubes were found to 
contain a considerable amount of carbon dioxide, together wit i un 
altered lime, indicating that neither the lime nor the beat of 
tion of calcium carbonate .should be regarded as the deteriuimng one 
of the re.iction. ‘ 

Preparation of Anhydrides of Cyclic and Aliphatic 
Augustk Bi':iial {(.‘mnpl. rend., 1909, 148, G48--0o0. Y with 

voh, i, 145-^104}.— When ti-i-w-cliloropheuylmethane is boiiea 
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oxcess of aretic acid for ten hours, hydrogen chloride is liberated and 
benzoic acid, benzoic anhydride, acetic anhydride, and acetic benzoic 
anhydride are formed Benzoyl chloride also appears to be produced 
but cannot be isolated, inasmuch as it reacts rapidly with acetic acid’ 
giving a mixture of the foregoing substances. As in the cases 
picviou.sly studied, certain salts exorcise an accelerating influence ■ 
thus, in the present instance, 86% of the total amount of hydrogen 
cldorido IS evolved in two hours, and the reaction is complete'’ in 
liours when carried out, in presence of a small quantity of cobalt 
chloride. q 

Preparation of 3 : 5-Di-iodotyroaine. Adolf Oswald (Zeitsch 
lAyshl. Ckem 1909, 59, 320-.324,._In the preparation of 3 f^di 
lodotyrosme (lodogorgonic acid ; compare Abstr., 1905 i 350 • Abstr 
lOOS, i, 1-20), the formation of resinous products ia’y be 'avoided 
by working at 0" and adding lodme until there i.s a permanent excess, 

G. B. 

aUo- and fso-Cinnamic Acids. Carl Ltebeiimann (Ber luno 
42, 1027-1036).— Riilmami (thfs vol., i, 135) has shown that the 
iliilereiicc between reHociuiiamic and the two fsocinriamic acids is 
due to trimorphism. Giesel has now found a quantity of fsocinuamic 
acid (in, p DbO) whicl. has been kept ten to lifteen years in the 
dark undisturbed; this i.s shown by crystallographic means to be 
iileutical with Liebcrmann’s iso-acid. Biilmann has shown that all 
three acids when heated in a steam-drying oven (at lOa'’) are con 
verted into an acid, m. p. 42“ and thi.s iu the fused condition, when 
iiinocukted with isoeinnamic acid (m. p. 58°) or with rtf/ocinnamio 
mil, inimediately crystallises as a imass of the innoculating acid 
these observaiions arc con6i raed ; both /..o-aoids are not only immedi- 
ately converted into the affo-acid on innocnlatiou, but pass over into it 
particularly the ixo-acid (m. p. 42'-’), of their own accord. E, F. A. ’ 

New Synthesis of Inactive aS-Diaminovaleric Acid and 
Kmil Fischek uDd Okza ZtMPLitN {B&r., 190y 42 
1022-1026),— Benzoylpiperidine i.s oxidised by permanganate to 
beiizoyld.ammov.aleric acid, COPh-NH-fUHj/tlO^lI, which, when 
treated nil, ii bromine and phosphorus, forms a. bromobe,ixo)jl-S'-aviino- 
nnLen,: ned, and this is converted by ammonia into ^tionohenzoyl 
oniMmo,, from which inactive ornitliuric acid (dibenzovl uS diamiiio- 
'aleiic acid) is easily obt.ainetl on benzoylatiou. The method is 
analogous to that used by J. vou Buauu (this vol., i, tor 

l-yiithesAs lysine irem t-benzoylaniinohexoic acid. Bromo-S-benzoyl- 
^luinovaleric acid when boiled with hydrochloric acid yields proline 
in quantity. It is obtained on brominatioii of benzoyl-fS-amino- 
^aieric acid as an aniorpiious solid, and forms an amorphous silver 
^alt. i'lie crude product interacts with aqueous ammonia, formincr 

H|'n:tivc S be7izoi/loriiU/tin€, COPlrX 1 1 ; this 

u ysjallise.^ in colourless plates, m. p. (decomp.), and is^ very 

^mui;ir to the active form (Fischer, Abstr., 1901, i, 192) • the j'ield 
n|ucMciits about 20% of the original weight of piperidine taken. 

E. F. A. 
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TEstera of Salicylic Acid and the Higher Aliphatic 
Nathas SuLzmsRGER (D.R.-P. 206056).— The esters oi salicylic acid 
and the higher aliphatic acids are easily absorbed by the .skin will, out 
producing local irritation, and within the otganism they undergo 
fission, giving rise to salicylic acid. They are produced by condensing 
the alkyl salicylates with the alkali salts ot oleic, stearic, eniciy 
brassidic, elaidic, ricinolic, palmitic, and liydroxysteane acids, either 
alone or in the presence of phosphoryl chlori^. 

Ellujl oltylsnlicylale [o-oleoyloxybenzoate], CO.jht-bgUj-U-LO-OpHj,, 
an oily mass solidifying and melting at 10°, and ethyl stearyhalicylatf^ 
[o-stearyloxyhmzoate], C 0 ,Kt' 0 „H 4 -O'CO'C,jn 35 , a white, crystalline 
mass, m. p. 48—49", produced in this way, are substances having an 
antiseptic action. ^1' tl' -'I. 

Action of a Mixture of Ethyl a-Bromopropionate and 
?j-Toluald6hyde on Zinc. .M. Strsciialkovsky (J. Rum , ^ Rkys , ■ 
Chem. Soc., 1909. 41, lA—2-2).—l}-f-Tol;/l-a-methylhydrcicrylic add, 
C.H JIe-CH(OH)-CIIMe'CO.,H, prepared by the action of zinc on » 
mixture of ethyl a-broniopropionate and p-tobialdehyde in pr('sencfe ot 
sulphuric acid and decomposing the compound obtained liy racan.c of 
rr.ater, crystallises from water in liexagoual pri.sms, m. p. 108—110“, 
and has the normal molecular weight in boiling ether, its sodium 
(H 0) and ,«7rer salts were preparccl and analy.sed. The ethyl ester, 
C,,k,s 03 , b. p. 1827125 mm., »li: 1'5022, DJ'' slightly gre.oter th.rii l,i.s 
a viscous liquid with an odour resembling that of honey, and is readily 
soluble in alcohol or ether. 

On heatiuv tlie hTdroxy-acid with sulphuric acid, it yields a neutral 
unsaturated product, b. p. about 200“, which should be, and is probahly, 
a-p-tolylpropylene (compare Errera, Ahstr., 1885, 655). T. H. P. 

Action of Zino on a Mixture of ;i-Tolyl Methyl Ketone and 
Ethyl Bromoacetate. I. 5 Iatschurevit.sou (/. linss. Rhys. Cte.a, 
Soc., 1909, 41 , 56—66). — Thc' action of zinc on a mix’iure of ;j-tolyl 
niethyl ketone’ and ethyl bromoacetate yield.s the ester of ^■p-tolyl/3- 
methylliydracrylic acid, which, liowovcr, readily loses water, giving 
an nnsatui’iited acid, . 

C7H,>Ie-C.Me(OI I = C',41 ,Me-CMe.CH-C,0,H +11.0, 

/3-p-Tolyl /Junethylhydracrylic acid can, however, be obtained .) 
isolating and hydrolysing it.s .silver salt. 

H-ii- Toh/l-8-„ielhyiliydmi nJic acid, 

C'4t,Me-CMc(<)ll)-Cir„-CO„H, 
is a faintly yellow, viscid liquid, winch, on distillation or 
■with dilute .suljihuiic acid, yiehls a-yi-tolylpropylene. lie eiv‘ 

«c!d, f,4I,Me-CMe:ClI-CO,fI. orystahkej.^ b«m 
w.ater in needles and from alcohol >■> oTm 0. iarivM. 

m. p. 132 — 134 -. It.s stiver, crdciui,,, 0-a{''ii^iO7'-” „ :.i vields 

and potassium salts were prepared. On dry distil at.on, the 

/J.y+tolylpropylene (compare Kircra, Abstr IbOl, lU- ,uiu., 

ester, is a colourless, mobile liquid, f J, , "j' , tetouc, 

Df 1-02091, with a faint odour recalling that of methyl) i ^ p 
Hud dissolves readily in alcohol, ether, or henzene. 
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Condensation of Methyl Diketobutyrate with Aromatic 
Hydrocarbons and Amines. Alfked Guyot and V R\nnvvirr 
((:ompt- rewi., 1909, 1-^, 847— 849. Compare this vol., i, 158, 236) 

NMe2’t!«H4'CAc(OH)-CO»Me, 

obtained by the interaction of molecular proportions of dimethyl- 
omline and methyl diketobutyrate m acetic imid solution, crystallisL 

from carbon disulphide in colourless leaflets, ru. p. 81“ ^ -“‘sca 

.Vethjl ’^M^'foxy-i^-^-dwlJiylaminophffiiylaceloat-aute ' 

NEt2-CjH,-CAc(OH)-CO,Me, ’ 

rsi'pZ. » ; 5"'"‘ -'■"“"u-u, 

j.™,™ irtaid. .h,u, w L S“ 

dialkylammo-denvative of bensaldehyde, Nl!.,.C„H,.CHO, is obtained 
Ciuuic acetate ozidises the esters to mpfri^ri “ '^v' 

rfprctfvlly “• P. 106“and 153“ 

Diketobutyrio esters also condense with aromatic hydrocarbons, ^iv- 
mg, fiistly, a hydroxyphenylacetoacetic e.stor, such as OH-CPb ic'CO R 
which then hxes a second molecule of hydrocarbon, forming an ester 
of dip ienylacetoacetic acid, CPb.Ac-CO.R ; thus toluene yields 
(1) iMUujl <x hydroxy-^-lolykccetoacetate, 0,.H.ftre*CAc('OHVCO ATp n 

ftiC R ditoSlac.rjlltl 

n 9“ h ^1* 2 ''•^■^talli.ses in colourless prisms, m. p. 

quantitatively into acetic acid 

and ditolylacetic acid by means of alcoholic potassium hydro.xide, 

T. H. P. 

3-AmiDO^.phthalic Acid and Certain of its Derivatives 
^**48™ Fakel Loi:i.s Jouaui)(./. .-Imer. CUin. Hoc., 1909’ 

Ho',, b?ri^® '90S. i. 051), adescrip- 

The 8 "'eu of 4-amioo-o-phthalic acid and its derivative^ 

The work has now been e.xtended to the 3-amino-compounds. 

buUra“ inihI I’’" *•' prepared 3-amino-o-phthalio acid, 

s^lato tv?A ® obtained in the pure 

cUrio^acid'^'T^ corresponding nitro-acid with tin and h/dro- 
“i-a.luilir b ^ co'upound ,s a white, crystalline solid, which 
Weconrn^ *>6001008 yellow. When heated rapidly, it molts at 177“ 
boiled” vith°UL“ 7“’*' slowly, at 191“ (dccomp.). If the acid is 
"oange yellow r obtained, which deposits 

not ® substance, m. p. 240“ (decomp,), which has 

and tre n ^y^-oddoride of the acid, m. p. 237“ (corr ) 

salts are dese7l'''d'^‘T7®'J’ '‘Pdrogen, silver, and harium 

6‘^tershave m hydrocMmuies oi the methyl and dimethyl 

ifeth'd q ' /«orr.) and 1^2— 1^4^ (docorup.) respectively. 

S3--97 too ■ r NnAc-C„H,(CO.,JIe)„ m p. 

V oir.), ejthibits strong tribolumineaceiice, even under water. 
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Z-Amino-o-phthalic anhydride^ m. p, 193 194° (corr.^), cry.'^taDi^es in 

pale yellow needles \ its acetyl derivative melts at 185 18G' (corr.j, 

3-Amino-o-phthaliinide has m. p. 266 — 267° (corr.) ; its hydrocldoriAfi 
and potassium derivative are described. ‘d-Acetylaniino-o-phth<iUr,ii,]p^ 
melts at 242° (corr.), and the diacetyl compound at 152—154' (rorr,,, 

3 - Phaujlcarhamh^o -o - phthalimide, NHPh*CO*NH'Cj;H^.(( ‘Oj 
sinters at about 260°, and darkens and melts at about 335°. 3-A.miiio. 
o-phtbalanil melts at 186—188° (corr.), and its acetyl derivative at 
195-5° (corr.). ^-Acetylaminopkthaho-tolylt m. p. •214—215° (corr,), 
forms straw-coloured prisms. The pkenylkydvazide of 3-aiuino-o- 
phthalic acid. m. p. 281—285° (decomp.), reaots with acetic anhydride 
with formation of a svhsiancc^ m. p. 223 — 224° (corr.), which, ha„< not 
been further investigated. 

Methyl '^-azophthalalef N^[C,-H3(COj;1Mg).>]. 2, m. p. 224-- 225° (eon,), 

obtained by tlie actiou of aluminium amalgam on methyl o uitro. . 
phtbalate, forms pale .valmon needles. 2-Methyl-A:‘quinazoloneA>’Carl- 
oxylic acid (i^hydroxy-^'methylquiHazoline-^-carboxylic acid), 

cail-c,, 3 <q((,U):X ’ 

m. p. 312“ (ilccomp.), obtained by boiling acetylamino-o-pbflialimide 
with potassiuiu hycli-oxiJe solution and acidifying tlio pro>liirt, 
crystallises in colourless needles; its methyl ester melts at 273—27-1“ 
(corr.). 

Condensation of Mesoxalic Esters with Phenolic Esters. 
ALVtiltD Guvot and G. Estkva {Comyt. rend., 190i>, 148, 719 - 720. 
Compare this voh, i, 15S, 2;i6).— In presence of concentrated .sulplimic 
acid, mesoxalic esters undergo eoiniensation with phenolic ethers, gi\ ing 
a mixture of two products, namely, a anb.stituted phenyltartroiiic ester 
and a substituted dipbenylmalonio ether. When .sulphuric acid od 
the phenolic ester are present in excess, only the latter is ohtaiiieii. 
The following componnd.s were olrtained by condensing methyl or ethyl 
mesoxalate svith anisole and phenetole. Methyl f-rnetlw^eypheH'ii- 
laHronale, OMe-C,,H.-C(OII )tCO,Me).„ long needle-s, ' 

Methyl di-p-^nethcxyiiialonate, C(C,;ll 4 'OMe) 2 (CO^Me).j, pearly leaf^ts, 
in. p. 90 ; the ethyl e.ster cccur.s in brilliant spangle.s, ni. p. it. 
Melhijl n-ethoj-yyhenyllarlrouate, OKfC,iH 4 'C'( 0 H)(C' 0 .,Me),, piisnif, 
m. p. 112’. .Uethyl di-\<-etho:ryj)henylinaloiiale, C((.'„H 4 -OI',t)._.(( OjMe,,. 
leallets, m. p. Ub ’ ; the ethyl e.ster occurs in brilliant spangles, m. p. 
92 - 5 ’. " ' ' 

Chemical Actions of Light. XIII. Giacomo L. Uiamici.'.n an 
P.ACLS.LnKatdMf/f.dcrm/. /.,«cef. lOO!), [v], 18, 1, 216-2- 0. ■ (.ompa« 
Abstr., lood, i. bob). —One hundred grams of benr.aldeh) dr 
exposed to the action of light for two years and 
tnd of wbioh timo it w'ms almost complotcly resimfied. at 
found to contain (1) the trimerie benzaldehyde 

(Abstr., 1900, i, 90'') by the interaction of benzaldehyde an , 

benzene under the iuUuenco of light; (2) benzoic acid, (■ ) . 

benzoin ; (4) a telrameric benzaldehyde or 

CUl‘li-Cl’b(On)-GFli{Gl])-(;Ul“b-OH(i), 

• ,iT)d Her., IM'.i, 4,2, 1386—1391. 
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,rhi< li is a white powder, m. p. 160—170° and has the normal molecular 
in acetic acid, but gives a value corresponding with the formula 
(CtH,; 0)9 in benzene; this tetrameride yield.s a ssmicarhazone 
c;,3H,,03-con,H3, 

wliich forms a white powder, m. p. 232° (compare Abstr., 1003 i 56‘^) 

Dibenzylideneacetone, when exposed to the action of sunlight in 
alcohol, m which it is mainly suspended, is concerted into a resin 
whirl, separates from a mixture of ether and light petroleum as an 
almost white powder, in. p. 125-135°, having the composition 

The greater reactivity of wosafrole containing a propenyl group 
compared with safrole containing an ally! group is also evident when 
tliese two compounds are expo.sed to the action of light in presence of 
a little iodine; the satrole then remains practically unaltered, whilst 
the iso-compound i.s transformed into a resin from which diiso.safrole 
(im he separated m small proportion (compare Angeli and i\IoIa 
Abbtr., 1, 24). ® ' 

A similar difference is exhibited in the behaviour of the methyl others 
of eugetiol and isoengenol in presence of iodine and under tlie influence 
of light. The former undergoes no change even after prolonged 
exposure, but the latter yields a compound, crystal Using from methyl 
alcohol in slender needles, in. p. 96°, and having the composition of 
diisoeugenol methyl ether, altliough apparently not identical with the 
one described by Szekt (Abstr., 1906, i, 660) and by h'ranco.sconi and 
Puxeddu (this voL, I, 226). 

Tinder the influence of sunlight, bcnzaldehyde condense.s with many 
different compounds (compare Klinger and Standke, Ab.str., 1891 900 • 
Klinger and Kolvenbach, Abstr., 1898, i, 467; Benrath, Abstr., ’1906,’ 
i, 535). The authors find that benzaldehyde forms condensation 
products with both safrole and leosafrole having the compo.sition 
the former having ni. p. 150—180°, and the latter, 
m. p. 170—180°. T H P 

Separation of o- and p-Chlorobenzaldehydes. Farrwerke 
V0S5I. Meistee, Lucius A Huu.ni.xg (D.K.-P. 207157).— o- and 
p-Chlorobenzaldehydes can be separated by taking advantage of the 
slight difference in their boiling; points; the ortho, b. p. 208'’, and 
the para, b. p. 2137748 mm. The first fraction when cooled to 
--U gives solid o-chiorobenzaldehjde (lu. p. +11^^, and not -4^), 
whilst the end fraction when similarly refrigerated yields the 
para-isomeride. ' ^ ;yj;_ q 

Variations in the Density of Anisaldazine at the Clearing 
emperature. F. Oonhat {Physikal. Zeitsch.^ 1909, 10, 202 — 206). 

I no variation of the deitsity of anisaldazine with the temperature 
in the neighbourhood of the clearing point has been investigated by 
niean^ of a dilaloineter. Whereas the isotropic modilieation'^is quite 
noiiiKil in its behaviour, it is found that the anisotropic form shows 
mi abnormally large rate of increase in volume as tlie clearing 
cm]ierature is approache*!. In addition to the sharp change in the 
eiiMty which accompanies the transition from the anisotropic to the 
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isotropic modifiontion, there is a compaiativ'ely small change 
takes place before the transition temperature is reached ^ 

ti M, T), 

Aldehydic Compounds. Angelo Angeli and Vis'cfv 
Castellana (^Aai Ji. Accad. Linceif 1909, [v]. 18, i, 221— 
Salioylaldehyde does not give a hydroxamie acid when tveatod with 
dihydroxyammonia in presence of alkali, although the ooneNpondincr 
ethoxy-aldehyde readily reacts. Negative results are also «iveu K* 
protocatechualdehyde and its carbonate. ^ 

m-Hydroxybenzaldehyde, however, yieldvS v(\-hydroxyhenzhydroxani 
acid, OH-C,5 H,j'C(NOH)*OH, which separates from ethyl acotiite in 
large crystals, m. p. about 72®, dissolves readily in water, turns i^d 
in the air, and gives an intense violet coloration with ferric chloride ‘ 
dilute sulphuric acid hydrolyses it, yielding hydroxylamine :ind 
m-hydroxybenzoic acid. It yields a green copper salt. ?//-Hvdroxv- 
benzhydroxaraic acid is ajso obtained in quantitative yield fi'oiH 
ethyl w-hydroxybenzoato b}’ the action of an alcoholic solution 
of hydroxylamine in presence of sodium ethoxide (compare Jeanrentind 
Abstr., 1889, 870). 

The aldehydes of the pyrrole and indole groups, which can be 
obtained by treating the pyrrole.s and iudoles with chlorotorm and 
potassium hydroxide, do not yieltf hydroxamie acid.s (compare Arii'elo 
and Marchetti. Abstr., 1907, i, 551 ; this vo!., i, 12). Rut tlie aiirhor.s 
have obtained, by the action of amyl formate on 2-niethyUadole in 
presence of sodium ethoxido, a sodium salt of methylindolealdebvdc 
which they regard as a hydroxytnethylene derivative of the constitu- 
tion Analogy is drawn between the aromatic 

hydroxyaldehydes and certain of the nitrosodndoles, phenols, and 
naphthol.s, wliieli must be regarded as oximes, the new iirrangenient 
of the molecules being determined by the iminic hydrogen in the case 
of the indoles, and by the phenolic hydrogen in tlie case of the phenols 
and naplithols. The view that a similar reariangement is prodaced 
with the aromatic hydroxyaldehydes, owing to the presence of the 
hydroxyl hydrogen, is supported Ijy the fact that, when the hydroxyl 
is converted into alkoxyl, these coiapouii<U give hydroxamie acid?, 

Vanillin does not yield a hydroxamie acid, but f6‘0vaiu]]iu readily 
does so. T. H. P. 

Behaviour of the Compounds CRPhINOli towards Nitrogen 
Peroxide. Giacomo Ponzio { Gazzetta , 1909, 39, i, 324 — — 
Wlieri, in compounds of the formula CRPluNOII, R = Vh o]' Me. 
nitrogen peroxide converts them into dinitro-derivatives, whilst whea 
R — COPh, oxidation to bonzil takes place. The present experimenti 
show that when P-^Olf^'OIf, a dinitro-compound is formed, whilst 
Vhen R — CO.JI a dioxime-peroxide is obtained. In the latter 
analogy with the formation of aliphatic nitrolic acids indicates th.'it 
benznitrolic acid, CHRh'XgOg, is an intermediate product. 

Oximinophenylacetic acid, CO.^II’CPhlNOH, reacts with ihtrogeii 
peyoxide in cold ethereal solution, yielding diphenylglyoxime peroxioe. 
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a^hilsO’ OH-Cir^-CPhrifOH, yields phenyl- 

diDiiiometlia,ne when similarly treated. CUD 

Methods for the Preparation of Stereoisomeric Benzvlidene- 
anisylidenecyrfopentano^a and Similar Unaymmetrical 
Derivatives of Cyclic Ketones. Hass Stobbe (Bir 1909 42 
921-938).-Stereoisomeric^u^symmetrical substituted cyclic ketone.s 

of the type where E' and E» represent two 

aryl groups, can be synthesised by either of the following methods : 
(1) A compound of the type of Stobbe and Volland's (Absfr,, 1902, i 

4,2; 1903 1 llo)^-cycfopentanonylbenzylacetophenone is condensed 

witl. amsaldehyde, and the resulting anisylidene derivative or deriv- 
ative decompo-sed by distillation under reduced pressure (•>) An 
aquoous-alcohoho solution of anisaldehyde and benzal'debyde is 
conden.sed with eyefopentanoue in the presence of 10®' sodium 
livdioxide solution at the ordinary temperature 
[With Robert Geoiioi and Richard HAirrEL.J-Anisaldehyde con- 
denses with ^OFentanonjIbenrylacetophenone in the presence of 
a few drops of sodium l.ydioxide .solution, yielding two stereo- 
isomeric p-u7ixayh(lenepentanunylhenzylacetophenones, 

COPh-Cn,-CHPh-CU<'’"’*^^'?^- 
, 1 ■ V, V ^CO-C:CH-C,HpOMe’ 

terms, anisylidene diketones A and B, which can be separated by 
c.y4allisation from dilute alcohol, in which the A compound, m. p. 
IK) , is more readily soluble than the B compound, m. p. 146° Both 
compounds are colourles.s and form yellow additive compounds with 
sulphmic acjd. When the condensation takes place at 15—20° only 
obtained, whereas at 00° this compound is the 
c let pioduet. T ie two are stercoi.someric, as they can each be 
ransformed into the other by the following methods i Action of light 
thAl. ^ or on their lienzenc solutions ; action of heat or boiling 

taeu benzene solutions with a small amount of iodine. 

diketones are decomposed, and when distilled 
r, ‘“f- yield unaltered substance, beuzylidene- 

■msylidenecycfopentanone and a stereoisomeride, dianisylidenecycfo- 
1 cntaiiono, and benzylidencacetopbenonc. 

isienii- , . ^co-c:on-c„H,-oiie’ 

111 n" *1 ** nicoliol, from which it .separates in yellow lamellie, 

spaiinni ’ , crystallises from alcohol, in which it is 

l^oth D dark Jemou-ytillow, felted needle?, m. p. 147'^. 

ti-nir f combine with bromine or sulphuric acid, and mav be 

each into the other. J. J. S. ' 

s-nd t*i^,^J,'^TT^°“ato-derivatives of Phenolcarboxylic Acida 
(&r 1 tor Synthetic Operations. III. Emil Fischeh 

i IJOS). 42, 1016-1022. Compare Abstr., 1908, i, 892, this 
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vol., i, 161). — ^;?-iVIethylcarl»onatobeTizoyi chloride coinbints 
benzene in presence of aluminium chloride, forming 
henzophenone, COaMo'C'C^H^-CO-CcH^, which yields, on liydrolv^i--, 
the known ;>-hydroxybcnzophenone. In a similar manner, 3:4: i-trl 

hydro:t:yhenzoph€nonehti&hGGn obtained from 3 :4 :5-trimetliyl(?-irboiiato. 

benzoyl chloride. This differs from the isomeric alizarin-yellou, and 
confirms the supposition that alizarin-yellow is 2 : 3 : 4-trihvdrc)\v. 
benzophenone , it should be possible to prepare it from pyrogallo[. 
carboxylic acid. 

^-Meihylcarhonaiohenzojihenoie crystallises in colourless, oblii|ue]v. cm 
microscopic prisms or needles, m. p. 94 — 95° (corr.), to a colourless liejuid’ 
it is hydrolysed to j:)-hydroxy benzophenone, rn. p. 135° (corr.), l^y lieatiL</ 
with sodium hydroxide. 

3:4: ii-'frihydroxyhenzophenone, prepared by the interaction of 
benzene, aluminium chloride and 3 : 4 : O-trimethyicarbonatobciizovl 
chloride at 70% and sub.sequeiit hydrolysis, crystallises with 1II„0 in 
faintly yellow, thin, glistening plates, but is colourless when anliyJtonfi, 
It has ni. p. 177 — 178° (corr.), reduces silver nitrate aud Fehliiig’s 
solution, and, like alizarin-yelloNv, dyes with mordants. 

Gallacatophenone semicarbazonti is a bright yellow, glistening, crystal, 
lino powder consisting of microscopic, short, thick prisms or lahleti, 
m. p. 225° (quickly heated) to a red liquid and decomposes at a Ligbei’ 
temperjature. The so-called monoaectylpyrogallol obtaiiiod by Kinhoni 
and Hollatidt (Abstr., Irt98, i, 577) is shown to be in loality gallacelo- 
phenone. 

Ethyl 3 ; 4 : o-tritnethylcarbomitohenzoaie, C^H2(O‘CO.pie)^’002Et, 
forms colourles.*, thin pid.^^nis or needles, m. p. 86 — 87*' (coir.)j on 


cautious hydrolysi.s, ethyl gallate, m. p. 


154 — 155° (corr.), is olitaineil, 
K, F, A, 


Preparation of Alkyl- and Aryl-aminoanthraquinones, 
FAREENFAnuiHEN’ vouM. Fkiedu. Uayek A’. Co. (D.lv.-P. 205861), —Tllu 
alkyloxyauthraquinone.s wlieu heated with primary urylmiines, or 
primary or secondary alkylainines, give rise to aryl- and alkyl-aiuino- 
antCiraquinone derivative.s respectively. The dimethyl ov 
ether.s of quinizarin when heated with p-toluidine give ii>e to 


quinizariii-green. 

1 ; 4-Di-;>-tolylaininoauthraquinone i.s .similarly obtained by heaiiK? 
with /j-toluidine at 160 — 180° the methyl ether of l-niti'U'-l-hydrDx>- 


arithraquinone. 

Other instances of this condensation are 
have already been prepared. 


described, but the productu 

F. M. G. 5b 


Action of Potassium Hydroxide on Borneol, Camphor, and 
i^oBorneol ; Racemic Campholic Acid. AIakcel Gcekukt ' 
1900, 148, 720—723 ; J. Eharm. Ghim., 1909, 29, - 

Compare Abstr., 1908, i, 100).— The production of campholic adil , 
#the action of potassium hydroxide on borneol has been dutcii 
previous communication ; it is now found that the product o 
reaction invariably contains camphor. . 

Campholic acid, whicli is obtained from cainplmr in suiali yn- ^ 
Delaiaiide’s reaction {Ami. Chim. Pltya., 1841, tiii], h 



ORaANIC CHEMISTRY. 


311 


prcp.-i i‘C<l in practically theoretical yield hy heating camphor with 

Lwice its weight or lused potassium hydroxide at 280 290'^ in a 

sealed tube ^ small amount of fsocainpholic acid is formed 
siiiuiltarieously. Under the same conditions, isobornool yields a 
laixtm e of i-bcrneol, r-camphor, and v-campholie acid ■ the latter which 
is iilciitKal with the racemic acid prepared by mixing equal parts of 
the r/- and ^-acids, crystallises in transparent,, hexagonal tablets, m p 
lOh’. It IS less solub e in alcohol than either of the active acids 
The salt crystallises with SH^O. The anhydride has m. p. 66“ 

lli6 0 i)x\u.6 huiS m. p. 90 . 0 \V^ 

Preparation of faoBornyl Esters of Patty Acids. Ciiahles 
EIZMAXN and The Clayton- Aniline Co. (D.R, P. 2ii7155)_.t„ the 
piesencc of a small proportion of a metallic salt, such as anhydrous zinc 
chloride, pinene liydrochloride and boiling glacial acetic acid readily 
condetrso, giving a yield ol about 70% of tsoborny l acetate, suitable 
lor the production of camphor. Other fatty acids, such as formic 
.Slid butyric acids, may be employed in this condensation. 

F. M. G. M. 

Preparation of taoBornyl Esters from Camphene and Mono- 
basic Organic Acids. Alhert Veiu.ev, Edouard Urdain, and 

‘Vfio'' rrr° B sulphuric acid (4-0 parts 

0 60 ^66% IS shaken thoroughly at 20-;10 with camphene 

( part) and concentrated acetic acid(l part), and the mixture then 
allowed to_settle loto two layers, the upper of which consists of 
isoborny acetate, with a trace of bori.eol, wliihst the lower, containing 
the sulphuric and unaltered acetic aci.ls, i.s employed in subsequent 
opeiat.ion.s. isoEornyl formates, propionatc.s, aud butyrates ean be 
piepttrcd similarly. p -ryj 

Derivatives. Iwan 1,. Ko.ndakoff (J. nr. Vheni.. 1900, 
Lii], 79, hi 1—280). — The solid chloride obtained from fenclivl alcohol 
ts regarded as an impure bornyl chloride by Wallacli, who doubts the 
existence of a .solid tenchyl cliloiido corresponding with fenchyl alcohol 
ilie author however, by treating the chloride or bromide obtained 
ticm il-lenchyl alcohol with alcoholic potassium hydroxide, obtains an 
midcTomposable residue, from which the .solid chloride or bromide is 
Isolated ; this chloride is regarded as a true fenchyl chloride on account of 
■,r.!”i ’ than that of bornyl chloride ; the preceding bromide 

m ^ 'ii “■ bornyl bromide has m. p. 90°), its inability 

hvZn,.'^ “mphene, and it.s property of giving, iu addition to liquid 
. tar on«, a mixtuio oi fenchyl alcohol and feiichoDO. 

chloride, has been prepared from f-feiichyl 
^ ^ purified by fractional distillation and freezing, and h.as 

83711 mm., D“' 1-004, ?t„ 1 1802, and 

completely changed to fencheiie by alcoholic 
.ak-nl and at 1S0“ yields fenchyl (and -isofenehyl i). 

>i l-tLS'Ilo “ lias b. p. l.bS— 1607 !>'*“ 0-869, 

IVall'i s y [aju “ 29 - 49-7 The paper concludes witii a reply to 

tv ‘7’ that (sofenchyl alcohol, which yields isofenchone 
• 1 -I lou, must be a secondary and not a teitiaiy alcohol. C. 8. 
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Constituents of Bissential Oils. ^no/ Oamphenilanaldehyde 
Acetate and Further Derivatives of Camphenilanaldehyde 
Production of Terpinolene by the Inversion of Carvenerie 
(Terpinene ?). FRiEnuicn W. Semulkr {Ber., lOOD, 42, 0G2— 
Compare this vol., i, 239 ; Bredt, Ab.str., 1900, i, 134). — It, is 
that tlie cam phene nucleus remains unchanged in tlio 

of camphenilanaldehyde from campbene, becau^^e camphenilaimlJehyiie 

■when treated with acetic anhydride and sodium acetate yields eno!- 
caviphenilanaldehyde. acetate^ Cf>H.,^rCH‘OAc, a colourless oil, t. p 
113—116710 mm., 1-0125, ?i„ 1-4816, which, when oxidised tv 
ozone, yields camphenilone. The .acetate is reduced by sodium a,nd 
alcohol, yielding catyvphenilyl alcohol, a colourless solid 

m. p. about 58 -59°, b. p. i05 — lOG^/lO mm. ; the same coraponDd is 
produced by reducing the aldehyde in the same manner ; it is cou- 
verted by phosphorus peiitacbloride into camphenilyl 
a colourless iiquid, b. p. 83 — 85710 mm., 0'9909, rii, I’-ijfjil, 
which, when reduced with sodium and alcohol, yields caiuybete 
together •with a small quantity of wocauiphene. 

fyiverawn <if Carveytene. — Carvenene prepared from carversone Joes 
not yield any terpinolene tetrabromide when treated witli bioiiune, 
"When inverted with alcoholic sulphuric acid, it yields wocarvctie 
(compare this vol., i, 171), which, when treated witli bromine, yields a 
considerable quantity of terpinolene tetrabromide. If pure iso- 
carvenene (A^ •‘-dihydrooymcue) should not yield terpinene nitroHte,\ve 
have the transition : terpinolene carvenene. W, H. 0, 


Essential Oils. llriMacii IIae.nsel (J/aenseVs Btricld^ October- 
Mai'ch, 1909. Compare this vol., i, 111). --Oil from the leaves of tlic 
marsh mallow {^Althaea ojiicmoU^) has been obtained for the Gist time; 
yield 0*022%, 0'9209, acid numbei' 88‘7, saponification uiuuljer 

122*6, ester number 33 9; it appears to contain valeric and palmith 
acids as constituents, oil {loc. ert), yield 0'22".„ D'' 

0'85S0, consi.'^ts ebiefiy of terpeiics resembling phellaiidrene. C>.o'<h- 
mom oil, freed from torpene, has D0-94S and uy-p45‘93°; thn teipeiie 
constituent separated therefrom has D 0’8 46, a„ — l'T6 \ Ltfion 
from Barcelona is colourle.s.s and has a faint aroint, (i‘8!)24, 
ttu + 35 ■65“ ; when redistilled and dried aj; 4-21 -16-', a'f,' + 20 '71 (calc.) : 
it apparently is Largely .adulterated. Cubehs oil, wh(‘*n oijtaircd 
terpene free, has I)' ' 0-942^;, a'l. - lO'OS '; thoterpenes obtained tlere- 
froin have 14^^ 0'86G2, aiV ~15‘45° o(7 usually containb such a 

large proportion of terpene that it requires highly rectified ^pilit 
its solution ; to avoid thi.s it has now been piepared terpcne-tiw, au 
has D 0 9384. «„ - 15-56°, ester content 39-2%, conipaicd witli niQ 
ordinary oil D U'8T40, u,, - 51 *24°, ester content U'^b- 
(Ab.'-tr., 1903, i, 187), from Bpartium scoparium, yield 
a brown, strongly acid-smelling substance, 0*8673, which p” . 
solidific.^: at 04 'J'bis oil gave an acid number 5& G, Tv Ic 

number 88, and an ester number 29*4 ; it contained furlnid > ’ 

and whet! hydrolysed gave palmitic acid and ^ 

■vvhich .stq:^ar;ited from alcohol in needles, m. p. ’ .inoUol, 

v:oo(l oiY, -whc-ii shaken with ether and recry&tallised nmi 
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vielJ> "iiaiol, which gives dihydroguaiene, b. p. 12^/11 mm., whea 
\vuuied with 7.\nc dust. Guaiol methyl ether has b. p, 141 — 143^/ 

9 min. I/azel-nut'leaf oil, prepsirod from the dvied leaves of Corylus 
irtV'UVi-, yield 0'0425%, is a light brown, acid-reacting substance, 
onlv liquid when warm. It has a remarkably persistent aromatic 
odour. 1'. p- about 30^, D-^ 0*8844, acid number 60*4, saponification 
nuuiber 85, ester number 24*6, after acetylation 158, This oil seems 
to contain a considerable quantity of free acids and alcohols, and when 
hvdi'olvsed gave palmitic acid. Oil from Vitex agnus castus (sensitive 
■pi;ujf),' I'i-ocurod from Turkey, was obtained by .steam distilling tlie 
lea VOS ; yield 0‘36yo* is ^ reddish-brown liquid po.ssessing a strong 
'odour resembling camphor; I)-® 0-8D93, acid number 5, saponification 
Lumber '25'B, ester number 20'8, after acetylation 56‘5, When 
ig:^pouiiied and distilled, palmitic acid, terpenes, cineol, and other 
substances were obtained. Oil of cloves, from Seychelles, had 
D-*^ 1031, 1‘0349, — 0'49’’, and contained 80% eugenol, but 

no furfurol. The terpeue-free oil is optically inactive, has I ’0695, 
ard contains 86*12% eugenol. Italian ■pepperriiiiit oil, when freed from 
itoipt-ne, has been found to have somewhat dilfeienb phy.sical properties 
from that previously given {loc. cit.), namely, D-® 0'9014, - 26’29“ 

ester number 15 0, after acetylation 185’5, content of esterified 
cienthol 5'30%, content of free menthol 5586%. The isolated 
terpenes have 0*86*2 and at, - 12 75®. iSweet-orange oil is found to 
vary .somewhat considerably in physical properties according to the 
district in which the fruit is grown. JSUter-oraug& oil, when terpene- 
free, lias D 0-9038, the isolated terpene portion has 

0 0-S489 and a^J-h90 i8®. When prepared from unripe fruit this 
teiponc-free oil has D 0*9179 an<l at, + 9-63^ Rosemary oil, when 
purified and when freed from terpeue, has respectively 0 9090 
and 0 9376, aj, -*-5*03® and +7*35®, e.ster number S'5 and 9-0, after 
acetylation 37*9 aud 53-C, content of e.steritied borneol 2-97% 

3'15‘';„ content of free borneol 10*92% and 16*27%, and the terpene- 
hec oil boils at a higher temperature than oil which is only purified, 
lerpone-free >i'iar anise oil has i>*- 0 9856, a;V + 0'14®, freezing point 
+ 18-5® J. V. E. 

Essential Oils. Schisimel tk Co. [Bericht, April, 1909. Compare 
llli^yTol., i, 112 ). — Andropogofi oil, Xo. 2, obtained from a different 
to that giving the oil previously described {loc. cit.), was pale 
'ollow, having .an odour resembling aliphatic aldehydes and goraniol, 
0 91)61, u„ - 2®, 71^1 1-51236, acid number 3 6, ester number 7'3. 
t prohibiy contains a small quantity of decaldehydo. Oil of 
Irte.ini6ia lavianluhtefolia, obtained from wild Java plants, ha.s D-® 
) 921, -7-5^^ aud, when cooled, oartly solidities to a crystalline 

’ub'-tuucc, Basilicum oil (Abstr., 1907, i, 66), from 

gi'own in the south of France, was identical in 
joiiie tfspL'cts with the oil from Ocunum basilicum, but diilers thero- 
iu clieuiical composition. It contains 14% eugeuol and probably 
halool ; I)i5 0'9102, - 11-97® acid number 5*3, ester numbt^r 12-5, 

ibeiiyl content 14 % Letno 7 i~scented hay oil, obUrined from Pimeata 
'■'h' citrijolla, i,s found to have 0‘8iS2, —0 6"', and proljably 

xevi, i. - 
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65% citral. Leaves from the Isle of Tortola yield I'll'’,' of a pa]p 
yellow oil possessing a strong odour of lemon, and liaving lj';‘ 

-0TG° citral content 44%, phenol content 10%. (-'(duniH oil ^ 
Two samples obtained from Java were yellow, possessiucr 
calmus odour; the constants were: (T) 1’0783, a,, -fD'j, 

1-55043, ester number 12; (U) D'^ 1*0771, ai> + 0*85” l’55(jii5' 

thus showing a considerable difference from ordinary calmus oj] ^ 
detailed account is given of the preparation of Caiianga oil fiorntbe 
expressed plant juice. The composition of this oil sceuiN to Vi^rv 
with the district iii which the tree is grown and also with the cliuiaty 
The difference between Cananga oil and Ylaiig-ylang oil lies in ibg 
fact that the former contains less ester, less alcohol, and more 
tei'pene than the latter. Under certain conditions of di>tiUanoii n 
is considered possible to obtain the more valuable Tlang-ylu-iuj oil fiom 
cananga sap instead of Cananga oil. 

Copaiba Balsam Oil. — It ha.s been shown that several so-calltj 
Copaiba oils are mixtures of African Copaiba oil and Oarjuu balsam 
oil. The constants for this oil are now given as 0-'J602, cj, - il-33 , 
acid number 60-75, sapoiiilic-ation value (cold) 64-72. By means cf 
steam about 62 5% of a yellow oil is separated, 0’9180, a[,-7S-S', 
acid number 3'14, ester number 0. 

Red-Jir oil, obtained from the fresh needles and young twigs of siiull 
trees of Pinus Douglasii taxifoUa, is a ycUowish-groen substance (yield 
0*8 — To) having au odour resembling iimonene ; i)-^ U SGW, 

-G2‘5® acid number 0, saponification number SG'C, after ac-otyktioii 
02*1, free borneol content 27TS''.,. This oil contains no aldehyde, 
and the lower fvaelion.s give m.> nitrosochloride ; the major fraction, 
b. p. IGl — 160’, contains camphene l^Pharm. llcv., ISOiS. 26. 
3'26)._ 

African Elemi oil is pale yellow to yellowish-green and modeiaiely 
viscous. One sample gave 0-6% ash, acid number 55'3, saponifiMtion 
value 71 '0, and the yield of etliereal oil was Sd which coiiuiiuei 
considerable quantities of jdiellandrcne, and had I)^ ‘ O’SGBG, a„-f.'0'5‘. 
A second sample gave 0'53% ash, acid number 37 'S, sapouiiiciaioL 
value 46'2, and contained 4-4'*a of ethereal oil. A sanqile of 
Elemi oil from Canarium Schwchfurlkii was colourless to p[\le ytllo’^; 
it contained O'S’b ash, and had acid number 29’4, sapouificatiou value 
44-8, and when steam distilled gave 1 I '2% of a pale yellow oil havi’Jf 
0-8451, a„ -l-79'33% and contained much phellaiuirtue. [lUdi A'/' ; 
Inst., 1208, 0, 252). 

Lemon oil from Messina, is found to begin to boil at 
have the following limiting values, 1)*'’ 0*856 to 0-861, the rotutiLE 
vaiics somewhat with the district and ripeness of the fiviit, but 
between +58^ and +06” at 20”, citral content 4 to 7'5'o- 
oil from Messina has the limiting values 0<t-80 to 

a,, +7" to +25”, acid content calculated as acetic acid O'lo ^ - ^ 
and with old oil up to 0*4';.., ester content 33 to 44;,,, counueiat^ 
boil at 180 ' or 72 y20 mm.(Berte and Borneo, Messina). 1), 

oil from Messina (compare Abstr., 1907, i, 66) has Uio ; 

limiting values, Iji^ 0-847 to 0-852, af.' +9G° to 98 ', 

50% of distillate should be at least 1-5” higher than t ait o 
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nii<'inal oil, b. p. 176^ to 177^ or 79° to 81°/20 mm. Bluer orawje 
Oii'T 1^'''' 0 852 to 0-856, a^’ 4- 88° to 96°, and a„ of the first 50% of 
slioiild be at least 3° higher than that of the original oil. 
Mdii'hiriit oil, 0'854r to 0‘858, a,, +67° to 73°, and ai, of first 50% 
4iouJ>l average 3° higher than that of the original oil. 

saiupio of Eucalyptus oil distilled in Java had D’’’ 0 996, 
g + i o° and commenced to boil at 150 — 300° when 77% distilled ; 
•MiO— 240°, 16% distilled over; it appears to consist chiefly of cineol. 
'J'vro other samples from Java : (I) (probably from E. crebra) contained 
iiulo cineol, some phoUatidrene and enminaldehyde; the constants are 
1)1' 0 0036, tto - 20-93°. (IX) (Probably from E. piperita) was a golden- 
yellow oil having 0*8974, ai, - 28-43% and contained scarcely any 
cineol, but ciiminaldehyde and a considerable quantity of phellandrene 
Qar. Lm-d. 3Wer,/nf?., 1 907,06). Oil from South Africa had D’'''^0'9227, 
+3°17’, and contained a cousideraldo quantity of ciueol, but no 
pbeliandrene. 

Pine oil {plewR iemplinum) has been definitely shown to contain 
bonieol ; the constants given for tliis oil are 0*8556, 1*47240, 

a,, - 76'5% ester number 5*3. Freed from terpene and saponified, the 
alcohols obtained had b. p. 100 — 225°; the chief product had b. p. 
205— 215 and consisted chiefly of borneol. In addition to this con- 
stitaont an alcohol of b. p. 190 —107% D'’ 0 0013, is present together 
witli a sesquiterpene. Siherian piae oi7, after heating with .snlpbiiric 
acid and acetic acid to C0° and then .saponifying with alcoholic pota.sh, 
yields .'^olid inactive camphene (compare Chem. Zeii., 1908, 32, 922). 
Australian pim-needh oil from C'afffO-is gluuca, yield 0-6%, contains 
12— 16%, bornyl acetate and geranyl acetate: by distilling the wood; 
a thick oil wa.s obtained which contained a new phenol, caliiirol. 

Methyl sulpliide has been detected in Peunion Geranium oil and 
also iti African geranium oil. The .sample of Cochin v) 0 od oil 
yiamined was brown with n green fluorescence ; it had 0*9633, 
<i,,-37'5', r07 1'51236, acid number 7*S, ester number, 2 9. When 
steam distilled, 69'9'%ofalemon-yel low oil was obtained, having 0*9348, 
oi, - Gl'8% 1-50252. Acid numl>ei' 0, ester number 1*6. Japanese 

star anise oil, from Jllicmm religiosum, differs from the Chinese oil by 
not contaiiiiug anethole and only a .small quantity of safrole ; it also 
contiins cineol and probably linaloo). Tlie constants found were 
0‘' t)'9S48, a,, - 0*8% acid number 1*8, ester number 1'2'9. 

hohiaclii oil, from young twig.s of Japanese plants, differs fiom the 
hi previously described (Abstr., 1908, i, 666) ; it was pale yellow with 
ni odour of citral, D^-’ 0-893, aj, + 6'13% acid number 4‘3, saponifica- 
don value 19*1, after acefcyiation 5618. It contained chiefly methyl- 
diavicol, together with citral, eugenul, and cineol. Curled mint oil, 
loin tlio dry jIuDgarian plant, is similar in composition to the 
^lueiican and (4crmaii product, but diffeis therefrom by its higli 
’^I'vone content, 72%, and its greater .solubility. Lovage root oil — t^Yo 
samples wereexainined : (X) one year roots, yield 0*22'%, O' ' I 'OoHh 
yfl'5', //-" 1-55148, acid number 5*8, ester number 323-5. (II) 
"0 year loots, yield 0*55%, 1-0326, ay + 0*75% -n,, 1*54944, acid 

'^iiuba G'i,e.stermiraber224*5,aftei'acetylatiou327*8. Linaloe oil, when 
^I'oiiiliorl am] steam distilled, yields an unusually light oil, D‘'0-7737j 

- 9 
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_i.T.7r^o V, T 1 42"/18 mm. This oil apparently contains isomwic 

^etytenes and nonyleU and an ole6ne of the formula U,H.. 

the leaves of Piper mandoni, yields about 0 8*; 
of a brown, balsam-smelling oil, B'S 0_9360, a„ +1 08 ri I WiOl, 
acid number I'S, ester number a-1, after acetylation 46 7 {I har,,i. 
7a-itfvnlh 1908 49, 974). Two samples of Myitie ou liom Corsica 
Jf:;" W examill: 0.S8-28 and 0-8868. a 26-75^ and 2325, 

1-4-6614 iind 1-46011, acid number 1*0 and lb, ester number 130 
and ITT after acetylation 30 2 and 38-5. Two samples from 
Tad 0 '* 0 8930 andi8985, a,. + 14-5“ and + 11“, < - and 1T6417, 
acid number 1'9 and ester number 20-3 and 26-b after acetylation 
72 0 and TO'T. One sample from .U-m Minor had D*- 0 9138, a„ + l« r, 
1-46704 acid number 1'5, ester number ST'd, after acetylation, 
94-9 Two samples of P.ige oil from Corfu were found to have a 
different odour from the oil obtained from .Saftn« o#ci«afw 
391 ■ they were almost colourless, and had respectively D '■* 9]_o3 anj 
O-BIS-'’ a - lo-’S"’ and - lb-os'", acid number 0-5 and O'a, e-ter 
u, .ruber g’-O and lO'O. .Vr.rrcan Sc/iinus oil, differing from that 
pre“"ctly described (Ahstv., 1908, i, 666), has been studied ; it w. 
pale yellow, having 0'=- 0'8492, a., -b 56-45'", «-^ l-47bl6 and eo.il.uned 
Fr eoLiderable quantity of phellandrene. Cauatfion inaie root o. 
from Asorum eanmlense (compare Abstr , 1908, >. 666). '">‘1 
followiuv coustaut.s: (1) Hoots with hbre, 0>5 O-.'SID, -lOj, 
l-jqqsT acid number 4 7, ester number 74'7, after acetylation 
rS5 6 (1 1) rFL "uiout libre, 0'^ 0-9520, a, - IOT;, a?; H8863, 

add number 3-1, ester number 80-1, after acetylatmn 12ir8 Flmver 
patula (lo-. cil.) when fi^sh -L- 

O'S-c of a brownish-yellow oil having 0'" 0;b92o, 

J' l' 49938, acid number 6'4, e.ster number lO'S. The stalks and 
TeavL when fresh or dry give O-OT-, or 0-218% of a similar oil having 
D- 0-90;34, a., -b 1-25 , < 1 -19938, acid number 1^- Og, 

Further data for 7Wn„H/,em oif are given : ( 

4-14" n' ' 1 '46.595, ester number alter acetylation ..30 4 , ( ) 
feiJrr" 0- 0 6990. „.,-12". nf; 1'46426 ; (III) fioni Ife 
miFSDSL", a„+6-13 , ir;: ITSMl.aud an aldehyde t'" 

Hed cedar oil, from dric.l leaves ..f 

ispalevellow with a niu.gent tluijoiie odour 0 0 JUoh,a„-r 
1'43721, acid number 0 ' 8 , ester uuinbor Ib'd. 

"Tl.e following are described for ® je/ye)lo.v oil 

pulchelluiu, ol.tained from the O'tfsSO, a! bSH , 

with a decided unpleasant o.lour. It had 0 acetvlation 

l'4.i771,acid number 18-0, e.ster number -7 4 aHe^^ 

■237 0. The unpleas.ant smelling constituent is a pu , ^ 

base, wlucli has b. p. 130-!402'5 mm., and 

contains citronellal and ^jour resembling 

inacro-suma is a pal® ™bstance Ijavm ber 15'6, esW 

and 0‘" 0 'J182, a„ -t-0'85°, «I. ^ -T’ proportions of 90y 

number 10-3, acetylation Si'S, soluble ii J ^ ^ne.r.icanum) is 

Ficohol. od from Me^iecn MarsH ^ lOTd , 

light brown, odour re.seiiibling turpentine oil, U 
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1-46931, acid number 0*5, ester number 5'7. Oil of Artemisia 
j'ierba-alba, var. densijlora Bois {Ghieh Oil) from Egypt. -The plant 
steam distilled and gave I '6% yield of a yellow oil possessing a 
decided thujone odour, 0-9192, a[,-5-33’^, Wu 1-45011, acid 
number 1*5, ester number 11*0, after acetylation 40‘7 (compare 
Abstr., 1904. i, 605). J. V. K 


Solubility of Kauri Copal. CirAiiLEs Copficnier {Bull. Soc. 
cJivn., 1909, [iv], 5^ 289 — 296). — Four grades of Kauri copal are 
recognised commercially, for which the autlmr gives the following 



Kauri 

Kauri 

Kauri 

Kauri 


blonde. 

bjuiie. 

Imsch. 

biisi'.li rctadtd. 

D 

... 1-036/17’ 

l-Oo^/T 

1-0:50/17“ 

1-038/15’ 

M. 

165’' 

185'" 

luO' 

1-25" 


(.softening at 

(softening at 

(softening at 

(softening at 


|7r.’) 

90'’) 

60 ) 

50’) 

Acid number 

... 70-9 

7S-8 

83-1 

81-8 

KoUstorfer’s index . 

... 73-0 

89-7 

7$'5 

87-0 


The following table gives the % 
solvent : 


Ethyl alcohol 

6-60 

Methyl ,, 

46-90 

Amyl 

00 

Etlic-r 

61-80 

(diloroform 

54-40 

Bt-nzene 

66-70 

Ac<5tone 

.s-90 

Tuipentine 

77*50 

iionzaldohyde 

0-0 

Aniline 

0-0 

Amyl acetate 

0 0 

(.’a r bon let rac-blorid t* , . . 

81-10 


ijiatter 

insoluble 

in the boiling 

35-80 

12-30 

4-20 

61-90 

17-30 

34-20 

0-0 

0-0 

0-0 

60-70 

55-10 

51-10 

5S-70 

50-70 

43-40 

70-60 

61-70 

57^0 

:jS-70 

•20-70 

11-30 

73-60 

7-2-90 

6:b0 

no 

0-0 

0-0 

0 0 

0-0 

O'O 

20 

0-0 

0-0 

77-3 

71-90 

63-0 


C. S. 


A Liquid Resin. Wilhei-m Fahhion {Zeitsch. angew. Chem.i 
1909, 22, 582 — 583). — 'A liquid rosin, Tall oil^ has been obtained by 
Larsson as a by-product in the preparation of cellulose from 
Swedish pine wood by the soda process {^vensh. Kern. Tidskr., 1905, 
148). It is a dark brown, limpid liquid, and does not solidify at - 20^. 
It has b. p. 270°/40 mm., 0-997, acid number 163, iodine number 
US, and hydrolysis number 179. I’lic oil contains neutral substances, 
and when its alcoholic solution is neutralised, a precipitate is formed. 
These neutral substances are removed wlieu tlie solution in 50% 
iiqucoiis alcohol is shakeii with light petroleum. The amount of such 
neutral substance is 9*4%, and on treatment with alcoholic potassium 
hydroxide a portion is hydrolysed to acids, but the greater portion 
cannot be hy<irolysed. The composition of the resin is : — resin acids 
oxy-acids 4-G, hydrolysablc neutral compounds 2*9, no^i-hydro- 
lysable 6-5%. 

Whereas the abietic acids of ordinary colophony cannot be estorified 
by moans of alcohol and sulphuric acid, it is shown that certain of the 
acids of tall oil are readily esterified, A liquid ester^ 
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has been obtained with a hydrolytic number 186*7, instead of 159.^ 
The resin acid obtained from this ester is also liquid, and has * 
molecular weight 312*5. The acids which are not esterifted me s^oHd 
they correspond exactly with a palo colophony, and give the, 8torcb 
JMorawski reaction. ,r. j 


Glycyrrhizin. Alp.xandek Tsciiircii and S. CxA.ucn\i\sy (4 .1 
PJiarm., 1909, 247, 121 — 123. Compare Ahstr., 1908, i, 898 ; Tsihircb 
and Cederberg, Abstr., 1907, i, 545), — The formi^tion of naphthaleijg 
when glycyrrhizic acid is distilled with zinc dust has been proved 
definitely. It is also found that phthalic acid is produced when 
glycyrrhizic acid is oxidised with potassium permanganate, IVyjjj 
these results, and those obtained previously, the conclusion is drawrj 
that glycyrrhizic acid probably has the constitution; 

. -- O 

0*CH-[Cll*0U]./CH-CH(0H)'('(bii 

I /\> \ 

1 I I 

I 

O-CU*[Cn*0ll]yCII*ClI(011}-(X).,lL 
' 0 


w. :i!. 0. 


Sicilian Aloes. O. ConoO-Vissicctuo {Arch, r/iarm., 1900,247. 
81 — 8^). — Tho nulivo aloes of Sicily belong to tlie species Alvi 
vulgaris, and contaiii a hitherto unknown ahdn, which it i,s proposed 
to designate sicaloin. It is considered probable, therefore, that tho 
dillerent properties of many of the aloins are due, not only to tho 
different method.^ of preparation of tlic drug, hut nbo to the con- 
ditioDS under which the plant grow.s. The sap of the Sicilian filce 
does not contain emodin, but this substunce is forniod .dowly when 
the s.ap is exposed to the air; the change is probably brought about 
by the action of oxyil?ises. 

Sicalobi, C|r,}I.,„0--,l 1 H.,0, crystallises in white prisms; it loses 
IH.,0 over sulphuric acid, decompose.s slowly at 110 ’, and does Lot 
give Schonteleiihs or Hointiager's reaction. Estimations by Zeisel? 
metho<l show that tho molecule of sicaloin contains onr metiio.yy- 
group. . H. (4 

Picrotoxin. Franci-lsco Axcki.ico 1009,39, i, 29b— 303, 

Compile Ab>tr., 1907, i, 332).— Ihoiuopicrotoxiniu and tho corre- 
sporading acid arc stable towards permanganate, wliiht pici'ctoviDin 
yicld.s a complex lui.xture. .* 

The oxidation of the acid obtained l>y oxidising broniopicrotoxiu 
with permanganate with a boiling solution of chromic acid ^ 
the foruiation of hromoplcroloxic acid, llj d-);l*i’, 1 Hd h P- ^ 

{decomp.), [a]j; - 96*38 . Alkalis convert it into a mixture 01 
ducts, a sfilution of which gives the reactions of an aroinatjc 
hydroxy-derivative. AVlien baryta water is used, two 
be isolated. One of these crystallises from Avater in 1 
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iiec'lles, m. p. 250'^, and has the composition It may be 

i]]cd hromopicrotoxinio acid. The second product is hydroxypicro- 
ll'inic acid, CijHsOy-OH, forming large, white prisms, m. p. 270° 

'' saturated barium hydroxide solution converts picrotoxinin 

into a hariuDi salt, Cjgllj^.O-Ba, the acid from which has only been 
obtained in an oily form. 

The oxidation products of picrotin contain two acids, a-picrotinic, 
1,1 p. 245'^ (decomp.), not yet analysed, and fi-pierotinic, 
white leaflets, m. p. 254^, subliming unchanged at 3.30'^. Tho acetyl 
derivative forms white crystals, ni. p. 220” C. H. D. 

Bile Pigments : Bilirubin, Biliverdin, and their Fission 
Products. William Kustisk. (Zeitsek. physiol. Chem., 1909, 59, 

63— 9y)- Bilirubin has the formula Under certain 

(lelieite conditions it is transformed into a green colouring matter of 
the composition (C^(.Hjg04^.2)xf soluble in alcohol (biliverdin), but in 
the presence of excess of an alkali carbonate and atmospheric oxygen 
it is, in part, decomposed further, even at 10', and ether-soluble acids, 
including hcematic acid, are formed. By wanning with sodium 
hydroxide, especially when a little oxygen (one atomic proportion) 
is supplied by an oxidising agent, 40^.', of tho pigment is transformed 
into other-soluble acids, half being h:ematic acid ; this behaviour is 
voi V different from that of haematin, which i.s stable under the con- 
ditions mentioned. A relationship between bilirubin and the indigoid 
colouring matters prepared by Fricdliindor, is suggested. G. B. 

Studies in the Coumaran Group. II. Stanislaus von Kostanecki 
and JosKF Tamror {Ber., 1909, 42, OUl — 010. Compare Abstr., 1908, 
442). — Ethyl chloroacetsite reacts as ca.«ily with orcinol as with 
r’esnioinol (compare Hantzsch, Abstr., 1887, 282) in the presence 
of sodium ethoxide to form ethyl h-hydroxy-'l : 'S-diniethylcoumarilate, 

()li-0.H.,Me<^~^j~^C'CO2Et, which crystallises in white needles, 

111, p. 212b Xliis constitution is held to be the more probable, 
:iUhough it might be the 2 : 5 dimethylcoumaVilato. This ester, on 
inethylation with methyl sulphate and potassium hydroxide, yields 
ethyl b-nicthoxy-'l ^Z-dimcthylcoxiViarilatey which crystallises 

from alcohol in needles, m, p. 1 15 — 1 10”, and, on hydrolysis with 
potas>iuiii hydroxide, yields lj-methoxy-'2 \ Wdimethylcoumarilic ur.id, 
hYiHi.,Op forming white needles, in. p. 21-»” (decoinp.) ; it.s ptoiassium 
salt is difficultly soluble. 

When the acid is heated in a retort, there is a vigorous evolution of 
railioii dioxide, and the corresponding coumarone distils over ; it can 
be freed from any unchanged acid by distillation in a emwent of steam. 

2 : 'i-dimelkylconmaroiie, OMe*CY,IUMe<C6j-ypg^CT4, crys- 

tiillises fiom dilute alcohol in glistening, white leaflets, m. p. CU G2”. 

B:coi]ol and ethyl bromoacetate in the jjreseiice of sodium ethoxide 
condense after twelve hcuiV heating at 100” to form ethyl ‘2-acetyl- 
OMe'C,.HjjAc'0‘CHo*CO^,ltt, which forms leaf- 
Ifitb ni. p. 7Sb The acid, prepared by hydrolysing the 
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mixture from the phenol and ethyl bromoacetate reaction, fonn^ 
crystals, m. p. 132° On digestion of this acid with acetic anhydiije 
and sodium acetate, a good yield of 5-methoxy-2-methylcouii:a!7inQ 
(loc. cit.) is obtained. This method, due to Uossing (Ahitr, 

388), is a general one, and has been used frequently in this work. ’ 
'2-Acetyl-^-ethoxy2^he7Wxjjac6tic acid^ ^12^14^51 pi’©pared from ethyl 
ether of resacetophenone and ethyl bromoacetate, forms crystals 
m. p. 150°, and the b-eihoxy 2-7n6tkylconmarons, CjjK^.^0.,. prepared 
from it by the acetic anhydride method forms leaflets, m. p, 
b. p. 255°/719 mm. ' 

2-Pro}yionyl-^ ethoxypJienoxyaeeiic acid^ the elhvl 

ether of propionylresorcinol, forni.s white needles, ra. p, 1'25— 12G' 
and the ^-ethoxy-^-etkylcoumarom^ derived from it crvgtai 

lises in white leaflets, m. p. 66 — -67^. 

Condensation of ethyl bromoacetate and 2-acetyM-naplitliol leads to 
the formation of 2‘acttyU\‘naplithoxyacetic acid, ^liich 

separates from alcohol in leaflets, m. p. 130°. The acetic anhydnde 
method is a particularly good one for the preparation of S-methyl- 
a-naphthafuran (compare Stoermer, Abstr., 1900, i, 654), 

Condensation of ethyl chloroacetato and phloroglucinol and sub- 
sequent methylation gives a poor yield oi ethyl 3 : b-dimethoxy-'2-mith>jl- 

coumar Hale, C„H,(OMe)j<p°j^>C-C02lit. It is much better to use 

the dimethyl ether of pliloroacetophenone and ethyl bromoacetate. It 
crystallises in white needles, ni. p. 138 — 134®. The acid, 
obtained by the hydrolysis of the ester by .alcoholic potassium 
hydroxide forms rosettes of needles from alcohol, ni. p. 24'2’ (decomp.). 
S :ii-Dimelfioj:;/-2-metht/!<-oun>aroiie, C,|lf,..03, forms prisms, in. p. SS’, 
b. p. 283", 714 mm. Unlike 5-methoxy-2-methylcoiimai'onc, it is 
odourless ; successful reduction to the corresponding coumaran has 
not yet been accomplished. . lb 


Couiuarone Group. 11. Uumo.nt and Stasislaus vo.n' Kost.o'icki 
(Ser., 1909, 42, 911 — 915. Coinjiare preceding abstract). — Condensa- 
tion of p-methoxysalicylaldehvde and ethyl bromoacetate in the 
presence of sodium etho.xiile give.s et/iyf 5-meOiOT.y-2-aldcliydoj>lte)my 
acetate, OMt-CsH3(CHO)-( >-CIlj-CO.,El, which crystallises from dihitc 
alcohol in silky needles, in. pa- 68 — 69". '1 he free acid, 

ci y.stallise.s in needles, m, |>. 144", and on treatiueut with acetic 
anhydride and sodium acetate gives 5-mel/io.cycoumarone, 

O.Me-C„U.,<°^CU, 


in good yield. It i.s a colourless oil, h. p. 2267706_mm., and has an 
odour resembling o-hvdroxyacetoplieuone. . 

y,-EO,oxymrtc:,hddehyde, prepared from re.soicvlaldeliycl^ 

potassium hydrinNiile, and ethyl iodide, forms long, wlate 
rn. p. 3.j . It yield.s the following comi)ound.s : tc,-ethoxy-'Uili*<y'>- 
jdtenoxyacetic acid, crystallising in needles | 

ni. p. 189°; its glistening leaEet.s, in. J). - h i " 

U-ethoxijcouinar-o'iie, t7ir,lIn,G‘j. leatlets, iii. pn 10 , b. p). 238 i ^ 
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Action of Aluminium Chloride on Diphenyl Disulphide 
and the Thiocresols, and the Action of Sulphuric Acid on 
Xhianthren. J. J. B. Deuss (Jiec, trav. ckim., 1909, 28, 136—141). 
—When diphenyl disulphide dissolved in dry light petroleum is 
trer^ted with aluminium chloride and the product heated to boiling 
for several hours, hydrogen chloride and sulphide are evolved, and 
ftbout 50% of the theoretical quantity of thianthren together with 
«otne thiopheiiol are formed. Thus a better yield of thianthren 
i/. obtained than when thiophenol is used (compare Abstr., 1908, i, 
530). On similarly treating light petroleum solutions of o- and 
^j-tbiocresols, prepared from the toluidincs by Bourgeois’ method 
(Ab.'^tr., 1900, i, 163), with aluminium chloride, hydrogen sulphide 
is evolved and the corresponding ditolyi sulphides are produced. 
?/i-Tluocresol is not attacked, and in no case could a methylthiantliren 
be obtained. The difference in the behaviour of m-thiocresol from that 
of the ortho- and para-compounds i.s probably to be explained by the 
formation of an additive compound of aluminium chloride with the 
former compound (compare Bocsoken, Abstr., 1905, i, 424). In 
fact, when finely powdered aluminium chloride is added to a 
solntioa of o- or ;>t}uocresol in carbon disulphide, the thiocresol 
i.s recovered unchanged on evaporation of the solvent, whilst with 
?;i-thiocresoi a homogeneous, black residue is obtained, having the 
composition 

Genviesse (Abstr., 1897, i, 240, 514), by treating thianthren with 
sulphiitic acid containing of .sulphur trioxide, obtained a red 

colouring matter. The latter i.s better prepared by heating thianthren 
on a water-bath for eight day.s (and nights) with ordinary sulphuric 
arid. The colouring matter i.s .soluble in dilute .sulphuric acid, but 
precipitated by barium carbonate. A small quantity of thiantlirtn- 
dmdphonic acid, Cj 2 H^^S.,(S 03 H ).„ i.s nl.so formed, of which the potass- 
hm salt forms white, crystsilline crusts. The latter when treated 
with phosphorus pcntachloride give.s an iusoKible product. 

-During the course of the sulphonation, a .sublimate of Krafft and 
Lyons' thianthren disulplioxide is produced on the neck of the ilask. 

E. H. 


Syntheses in the Adrenaline Series. Cakl Maxxich and 
JACOI3SOIIN {Chem. Zentr., 1909. i, 923 924 ; from Apotk. Zeit., 1909, 

24,60—61) — By njanipulsil.ive iiiiproveiueiits on the method employed 
by Barger and Jowett (Traiii^., 1905, 87, 967) and by Pauly and 
iS’cnkaiii (this vol., j, 90), the autlior.s liave obtained the pure 
inethylene ether of adrenaline, m. p. 81% b. p. 189 — 192’^/14 mm., and 
‘"ibo adi'enaline dimethyl ether, m. p. 64 — 'OT)'' ; the hydrochloride of tlie 
latter base has m. p. 178 — 179 \ By the addition of two bromine atoms 
uiftliyh-^aeugenole and .subs^equent rejdarement of one bromine atom, 
the bi'oinoliydi'in, 0,;!! 3 (OMe).,*C 1 1 (Oil )-UH 51eBr, m. p. 78^, is 

obtained, which, with methyl- 


HO 


>CH (OH)-CllMo-Nmio 


Hu ' 


f^oiiverted into ^-methyladrenaline 


amine, yields j^-methyladrenaline 
diriiethyl ether, m. p. 03'^. By boil- 
ing with hydriodic acid, this was 
(annexed formula), of wdiich the 
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hydriodidA has m. p. 160°. According to Kobert the last-name, 1 
has not the ph 3 miological action of adrenaline (compare 
this vol., i, 152). 0. L; 


Bph-Sdrine and i)/-Epliedrino. ItiiNsr Schmidt (.lr<7;, 

190y, 247, 141 — 149. Compare Abstr., 1908, i, 452).- .Vu iuveMia.' 
tion on the preparation and properties of .siibstanee.s of the tv|,cs. 
OlI-CHPh-CHMo-KMesOl and NMe,Cl-CKPh’CllMe'011 ; the t»o 
compounds formulated should yield ephedrine and l//■ep!ledliIlB on tlie 
elimination of methyl chloride. 

[With A. Goeurisc..]— / 3-Bromopropiophenone unites with 
forming an additivQ product, COPh'CHhfe*O^NHj,Trr, which crtntfil- 
lises in colourless prisms, m. p. IdO 131 ; the 
(Ci,H,,ON).,PtCl,., forms yellowish-red needles, m. p. 222 -223- ; the 
aurichloride, (C,,ir„ON)AuCl,, forms stellate groups of yellow i.;ec,llcp, 
m p. 134 — 136°; the lucrale crystallise.s in yellow iicedle.=, m. p. 
134—136°. 

Trimethy lamine .and /?-bromopropiophonone combine to form the 
additive product, COPh-CH.lte-MMcjBr.ll.p, crystalli.sing in colom-les.t 
prisms, m. p. 206 — 208 ' (dried in a desiccator), 212 — 213 (drier! iiu 
ste.ani-oveii) ; the platiatchloi'ide, ( 0 ,.^li,„CAi) 2 PtCl,;. forms reddish- 
yellow needles, m. p. 231°; the aurichloride crystallises in vellnw 
leaflets, m. p. 156°. The additive product when reduced with sodium 
amalgam does not yield the corresponding secondary alcohol, luit 
a stHet'Dice, which oiystallises in .slender, white nceillo.s, iii. p, 
150 -151 

Phenvletliylcarhinol. when acted on hy hromiue iti aceiic ticnl, 
yields a </it/-e;/m-deriv.itivo, )Br,„ which cryst.illi.scs in ugpre- 

gate.s of colourless needles, m. p. 68 -69°. The oily prodiicl. ohhiiiied 
at the same time as the dibromo derivalive, is converted hy trimelhyl 
amine into an additive product, which, after troatiiieiil. with .sihe; 
chloride, yields the /dal i bichloride. [Ul I'ClIlPh'h .lI^'iN'Me^j.iPlCI.;, 
opatiuc, nodular crystals, m. p. 215’, and transparent, he.vi.goual 
prisms, m. p, 218 ; the aurichloride, foi'uii 

ohstening leaflets and .slender needles. 

” I With 0. BL’mmi.sc!,] B ith ephedrine hydrochloride .uiJ lir eplair!'’™ 
hydrochloride, when distillei in a .stream of carbon dio,™lc, yK-M 
inethvlamiup liydroehlorid.- ami propiophenone, aitd in tae 
also a'mmoniiim’ chloride. It is therefore probable that the hydiTOi 
group ill ephediiue and i(/-e|ihedriiie is couuected wi'.li a 
adjoining a phenyl group. 


Gamine and Inosic Acid. II. I'kas/ 

Wknzei. {MonaUh., Iiiii9, 30, 147- Uhh C.mipa 
i, 561 ; Neuherg and Brahn, Ahstr., 1907, i, 169 1 
Bauer, ,\.l).--tr,, 1907, i, 1098; l.eveiui and -laco 

i, 931).--.\ltcmpt.s to crystal I i,-e the pciito.ie .....— 

have been un.succcssful ; the syrup ha.s [uHi - ^ lOU- 
It is con.sidercd probable that the -sugar is ti-yvosi, 


JlMSKi! ami 

\bstr., li’lb^i 

' 1118 , i, ii'-»; 

obtained I'roiii inosuw 
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Ihmfition of this is still lacking. 
CI1=:N-G-N^ 

Xll-CO-O-N 


-o- 


>CH 


Assuming <i-lyxose to he present in 
inosine, then the latter 
substance probably has 
formula (I), 

OH The formula for ioosic 
acid suggested by Ncuberg 
and Brahn {loc. cH.) is con- 
sidered improbable for the 
reasons: (1) a pentose-phosphoric acid resulting from the 
sugar through the aldehyde 
group would not reduce 


H H I 

CH-C (j C-CHg 

on OH H 
(I.) 

tojnbination of phosphoric acid with 


I ^ 


H I 
-O-CH 


CH 




isr-C' 


^N-O 


OH 0-P0(0H)j 
(II.) 


N 

II 

CH 

I I 

OO-NII 


Fehling’s solution ; (2) 

the formation of a re- 
ducing pentose - phos - 
phoric acid from the non- 
reducing inosic acid by 
the elimination of hypo- 
xanthine shows that the 
xanthine base is not joined directly with the phosphoric acid. 

On the assumption that inosic acid contains <£-lyxose, it is probable 
that inosic acid has the constitution represented by formula (II). 

W. H. G. 


Complete Synthesis of Laudanosine. A.\n-: Pictkt and Mllk. 
M, FiNivKLSTEiN {Conipt. rend., lOO'd, 148, 92D — 927. Compare Abstr., 
1900, i, 685). — The first complete synthesis of an opium alkaloid has 
been elTected by the .following operations: (1) Methyl vanillin is 
converted into dimetljylhydrocaCTeic acid (Tiemann, Abstr., 1878, 580) ; 
the amide of this acid on treatment witli sodium livpobromite yield.s 
h.Qmo\:e.ralrylamhi.e, C,,H 3 { 01 Vre)o*OH.,*CH. 2 *NH 2 . (2) Ifotnovtratroyl 

'•hlorid'i, G\jfl 3 (OMe) 2 *CH.>‘COCl, is prepared from Tiemann’s homo- 
vemtric acid (Abstr., 1878, 503). (3) In the presence of sodium 

•hydroxide, homoveratrylamine ami Ijomoveratroyl chloride react to 
give homoveratroyl homoverMriflanilne, 

C.JI^(OMe)2*CH./ClT.,*XH'CO*OlI._>*CJT.,{OMe).v 
fl) When thi.s is treated with phosphoric oxide, 1 mol. H,,0 is 
eliiiiinated and diJufdropapaverine is obtained, 

OMe-C:CH-C*CH./CTI..*X Cl[:C(OMe)’C-OMe 

i II - - 1 1 I ^ Ml 

05Ie-C:CH-C (>CH,*C:CH CH 

(o) Reduction of the meihocJdoride of this base leads to the formation 
of vaceinic ^’^rnothyltetr.ahydropapavcrinc, from which laudanosine ivS 
prepared by the method described in a previous communication. 

AV. O. AV. 

Stachydrine. Ernst Schulze and G. Trier [Zehsch. physiol. Cheui., 
1909 , 59, 233—2,35). — Stacdiydrine, O-tljoOoN, discovered by von 
Planta and Schulze in the tubers of SUichys, does not contain a 
double Unking ; on treatment with concentrated jiotassium hydroxide, 
dioiethylamiiie is evolved. A carboxyl group is present. There 
:ippeni'.s to be a pyrrolidine ring, which is in agreement with the fact 
that on destructive distillation the vapours of stachydrine give the 
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pine-wood reaction for pyrrole. It is therefore suggested that tlie 
substance is a dimethylbetaine of a-proline of the following strietiire ■ 

TH 


Bases Contained in the Tar from Otto-Hilgenatock Coke 
Ovens. Frederick George Troukidoe {J. Soc. C/iem. Ind., 1909, 33, 
230 — 232). — Coke-oven tar yields a basic oil volatile in steam, 24'„ot 
which distils over below ITO", from which the following b.a.ses lave 
been isolated: pyridine, 2-metbylpyridine, 4-methylpyridiiie, acd 
2 : 4-dimethylpyridine. 

Great discrepancies appear in the values recorded by various authors 
for the m. p.’s of the platinichlorides of the.se bases. It is found, .as a 
general rule, that the platinichlorides, prepared by adding a solution 
of platinic chloride to an acidified aqueous solution of the hydrochloride 
of the base and evaporating, are darker in colour and have hijjber 
m. p.’s than those prepared in absolute alcoholic solution and crystal- 
lised by spontaneous evaporation. The compounds do not diifer in 
chemical composition, and although they differ in crystalliiio habit, 
they nevertheless belong to the .same crystallographic .system. In 
some eases it is possible to convert one form into the other by recrystal- 
lisation from the different .solvents. Pyridine aurieldorido bchave.s in 


the same way, but the aurichlorides of the other bases give only slight 
indications of anything similar. 

Pyridine platinichloride forms red crystals, m, p, '241— 24'3', and 
golden scales, in. p. 228= ; theauriehloride forms golden-yellow crystalt, 
m, p. 323= and lemon-yellow crystals, in. p. 329'-’; thq pimUe forms 
canary-yellow needles, in. p. 163 . 

2-Methylpyridiue platinichloride crvstalli.ses in oraiigered prisms, 
ni. p. 194’’ (decomp.), and yellow .scales, m. p. licS’ (decomp.) : the 
aurichlorido forms bright yellow crystal.s, m. p. 1 (5=; t he pi'erate forms 
lemon-yellow needles, ~ui. p. IGl tho mercurudiloride, 
G,.IPN,IlCl,2Hgt;],,, 

cryst.allises in small plates or stout piri.'^ms, m. p. 151”. 

4-Iilethylpyridine platinichloride form-S red, rhombic crystals, m. p, 
208=, and golden scales of the rhombic syustem, m. p. 208= (dccoiup.) : 
theauricbloridc crystallises from alcohol in bright yellow needles, m, p. 
203=, and from water in hiiglit yellow needles, 111 . p. 205 ; the I'lerttli 
forms small, jiale lemon-yellow neeilles, m. p. 160’ ; the lacrcioici o/ue 
cryst.alli.ses in slender needles, m. p. 12P. 2 : d-Dimelli) P)’*!,'” 

platinichloride foinis orange red, monoclinic crystals, 111 . p. - 
(decomp.), and iiiiiiuto pri.sms with pyramidal ends hclongiug 0 
nionoidinic system, ni. p. 209 ' (decomp.) ; tho anrichloi ide 9 

cry.-tals, m. n. 77 tlie -picrate forms yellow crystals, m. p. 
mrrcurichloride, ('-H,N,llGl,2HgCI.„ crystallises in w mta 
needle.s, m. p. 128'rP. 

Constitution of Conhydrine (Optically 
piperidylalkine). Karl I.offi.er and Keimioi.d -sm ■ 

1909, 42, 929— 948), The relationships of „pi,uud 

(f-2-al!ylpiperidine, this voh.i, 180) indicate that the fom P 
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be either a- or /3-liydroxypropylpiperidine. It has been 
itbe^^ised by the addition of hydrogen iodide to ^-coDioeine, 

' lacement of the iodine by the acetoxy-group, and replace- 
^^cnt of this latter by hydroxyl. Two active compounds are 
thii-^ obtained, which can be separated by crystallisation from light 
ti'oleuni, but neither is identical with conhydrine. This latter com- 
Lnnd must therefore be a-hydroxypropylpiperidine, as suggested by 
Ku>'!ei- and Bauer (Abstr., 1891, 1504; 1894, i, 471). Thi.s is con- 
firmed by the fact that when water is eliminated from conhydrine by 
heatin'T with fuming hydrochloric acid, the products include y-couiceine, 
in addition to a- and ^-eoniceines and isoallylpiperidine, The y-coni- 
ccine is the product which forms a deliquescent hydrochloride ; it has 

tiro constitutional formula and is 

also formed in small quantity by the action of phosphoric oxide 
on conhydrine. Engler and Baner’.s inactiro u-hydroxypropyl- 
piperidine also yields y-couiceine when heated with phosphoric 
anhydride, whereas /3-hydroxypropylpiperidino yields no trace of the 
y-base. The formation of y-coniceine from.a-bydroxypropylpiperidine 
can readily be explained by the formation of C^N HjICII-CHoMe, 
which undergoes molecular rearrangement by the shifting of the 
double linking. . . ... 

The conclusion is drawn that /3-coniceine and il-rsoallylpiperidme 
arc cis or trans stereoisoineridcs, but that conhydrine and i/r-oon- 
hydritie are structurally different and not stereoi.somerio, since the 
latter yields neither nor y-coniceine when treated with phosphoric 

oxide. , , . • -j 

Details for the separation of /3-conieeine and the isomeric liquid 
ba?6 (^-^-tsoallylpiperidine) (Abstr., 1905, i, 917) are given. The 
latter can be obtained pure by some twelve recrystallisatiooa of the 
hydrochloride from acetone; it hiS the same m. p. ^ as^ the 
dextro-compound obtained by resolving inactive lao-i-allylpiporidiue 
with ci-tartaric acid (this vol., i, 180). 'Ihe base has Dj 0 8672 and 
[u]J; -29-02° . 

Both /d coniceine and its isomeride combine with hydrogen iodide 
when heated at 100° with fuming hydriodic acid and red phosphorus, 
yielding iodoconiine hj/driodide^ in the form of compact 

needles, ni. p. 195—198° The same product is also formed by 
the action of hydriodic acid and red phosphorus on conhydrine at 
140 — 145 ° _ ... . . 

Alkalis and moist silver oxide react with this iodine derivative, 
yielding the dicyclic conidine, but with silver acetate it yields an 
acetate from which 2-/3-bydroxypropylpipci‘idine is obtained by 
hydrolysis with potassium hydroxide solution. When this hydroxy- 
derivative is crystallised from light petroleum, it yields a pure product 
crvstalliising in large refracting plates, m. p. 84 86°, and with 

a, 4-22-5° in a 5-dcm. tube. The h/droc/doride forms long needles, 
tn. p. 141—142°; the aurMoruU, large plates, m. p. 99°, and the 
iduhikhloridt, hyacinth-red prisms, m. p. 111°. The light petroleum 
mother liquors yield an isoineride which is Imvorotatory, but which 
lias not been obtained pure. 
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Hydrogen chloride also combines with ^-conceine at 100'', yie|,]; 
chlorocoiiiine hydrochloride^ which crv^tal^ 

lises iu brilliant needles, m. p. 199°; the platinichloride forms lou 
needles, m. p. 210 — 21.1°, but the aurichloride is an oil. The chloro^ 
derivative reacts with alkalis iu much the same manner as the iodo 
derivative. When the acetate is boiled with potassinin carbonate 
solution it yields a product melting at 93 — 94°, but its coivipositioa 
does not correspond with that of a mono- or di-acetyl tlerivati • 
Hydrolysis with potassium hyilroxide solution gives ris^* to the 
hydroxy'-compound, m. p. 81 — 86°, together with a con-iderabl 
amount of the hevorotatoiy isomeridc. 

It has been found possible by the addition to, and subsequent reuiovnl 
of hydrogen chloride from, conieeine, or its stereoisomerido, partly to 
transform each into the other. A considerable amount of y-coniceiue 
is formed by the elimination of w'ater from conhydrine by means 
of fuming hydrochloric acid at 200 — 220''. It can be isolatoii in the 
form of the cadoiimn salt, IjtJdJ.n, which crystallises from hot 

water iu long needles, m. p. IIG — 147°. The platinichloridc nas 
m. p. 192-'. . J. J. S,' 

Constitution and Synthesis of e-Coniceine (2-Methylconidine 
and !so-2-Methylconidm6). K.,hi, Lofflek (])er., lyd'j, 42 
948 — 960). — Tlie <-ooi)iceiiie obtaiued by I..ellmanrj (.4.hstr,, 1S9U, 
1328) by tlio action of alkali on liofmann’s iodoeoniine is -liowa tn lie 
a mixture of two .sti'i'ooi.'Oineric tertiary ba.ses. Tliy formation of 
these bases is represented by the following sclicmo ; 


(.',>■ 14, „-C[I(OU)-CH.3re 

L'.'eiliyib ilir. 

CH,-('lfyCll-(.'ll, 
CH.-CHy.N — bll.Me 

€-< 'oni'-fill'-. 


► C’.NJIi^yClllCHMe 
I 

Mil 

C.Nn^,yOH /C'lI.Mcl. 

ludOfOlliili'-. 


The base contain.s two usyiiimetric carimn atoms, aud the two 
i.somoridcs isolated corrt.‘.-4poml witli tlio (— — ) and ( - + ) ooiiipountU, 
The same stereoi.-^omeniles are formed by the action of Jjydrolnouiic 
or hydi'iodic acid on a-j*ipcc<dylnutthylalkine (2-/I-l)ydr().My propyl- 
[liperidine;. The dicyclic ring system sliown above has lieen 
previon>lv leriued conidine (Abstr., 1907, i, 437), and tlio two 
of vvhicli e-coificeine is coni|»osed are called and iso- 

'Itnc 1 • 'pecli vci y. 

c-Conietdne is mo>t readily otjt;iinc'd by the action of concentrateil 
potassiuju liydroxidc soluLicii on bromoconiine (Lottler and KiiM-dmer, 
Abstr., 1903, i, 93si. The yield is only some 2U — 2o''.., as consider- 
able aiu'iunts of tarry matter are formed ; the crude base is hesi 
i:i'olaleil in the form of it.s picratc (im p. 220—221°). The base distilt 
at 13U -1"3 718 mm., nml has U' ' 0*8836 ami a -|- 42’34°. 0 can )ti 

I'O.solved into twi» cotii|>oiients, 2-metbyl<‘onidirje and <sc-daicti} 
conidine, l>y fractional crystallisation of the acid d-tartrate 
water. i • i ' • 

After repeated erystalli-sation, the d-tartmte of the t-w-baso^ nc i 
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sparingly soluble in water, is obtained as long, well-developed needles, 
.■outlining 2H2O, and having m. p. 91— 92'^, iso- 2-Methylconidine is 
a cieiir, strongly refracting liquid, b. p. 143 — 145°, 0-8624, and 

[a'u - 87-34° It is a strong base absorbing carbon dioxide, and is 
Stable towards permanganate. hydrochloride is deliquescent; the 

anvMoride^ CgHigN,!! AUCI4, crystallises in yellow, feathery needle-s, 
111. p. 198 — 199°. The plaiinichloTidQ forms similar needles, m. p. 

The elhiodide, 0<iH^^N,Etl, forms a snow-white powder, in. p. 
|,s,^)._lSl°. It also forms a sparingly soluble picrate and jnercurl- 
clJoride. 

■2-Methi/lconidine d-tarti'ate is more readily soluble iu water, and 
crv^tallites in long, slender needles containing 2H.,0, and has m, p. 
7^7 The base has b. p. 151 — 154°, T)';' 0-8856"^ and [a]|;’ -!-67-4°. 

Tbo jdatinichlorule, (OgHjj^ls)2,TT2l*tClj,, forms nodular crystals, m. p. 
]S4--1S5°. The mrWc4/orit/c has m. p. 167 — 168°, and the ethiodide 
111. p. 165° (decomp.). J. J. 

^lif-ConhydriDe. Karl T/)Ppleh (Her., 1000, 42, 960—062). 

6 ^^-Conhydrine (compare this vol., i, 181) merely a monohydrato of 
ii/-c-oiihydi'ino, and has the formula Cgllj-ONjIfTO. When e.xposed to 
the air for some time, or over suIplnn iV acid, it loses its water and then 
has the m. p. of conhydrine (106'). The hydrate when plunged in a 
bath at 58° melts at 58 — 60°. J. J. ,S. 


Derivatives of Piperazine. Wii.i.f.m A. van Dorp, jun. (Rec. 
trav. ckim., lOOO, 28, 68 -91. Compare Fratichimont, Abstr., 1907, 
i, 395). — When piperazyldicarhamide dinitrate, prepared by mixing a 
hyJrochloric' acid solution of piperazine with a concentrated aqueous 
s^olution of potas^ium Vsocyanatc and treating the aqueous solution of 
the le.siilting carbamide with nitric acid, is acted on with absolute 
iiitrii- acid, almost equal volumes of carbon dioxide and nitrous oxide 
are evolved, tlie amino-groups being attacked and piperazine diniiraiey 
i^mall, limpid, pri.smatic crystals, together with a small quantity *of a 
i^eeond .substance, possibly nitropif)era/Tne, being formed. Dibenzene- 
snlphonpiperazide, obt,aiiied by the action of benzenesulphonyl chloride 
on piperazine, reacts with absolute nitric acid, giving dmitropiperazincy 

CTl CH * which forms fine colourless needles, in. p. 215°, and 

on reduction gives Schmidt and Wicbmatm’s piperazyldihydraziuo 
(Ahstr., 1892, 210). Dinitropiperazine is not attacked by absolute 
nitric acid, consequently the formation of nitrous oxide by^ the action 
of nitric acid on piperazyldicarhamide dinitrate is not due to the 
decomposition of the former compound. The reaction is thus com- 
pletely distingui.shed from the action of absolute nitric acid on piperyi- 
carbaiiiide, which gives nitropjperidine. 

Ihhyl piperazine-l : 4-dicarboxylate, prepared by the action of ethyl 
t^Iiioi'otormate on. piperazine in the presence of alkali, has m. p. 45° 


(hosdalsky, Abstr., 1896, i, 257, 


; 42°). 


Methyl 1 : \'piperazmedicarhoxylaiej ' 


CH2-N(CO.Me)-CII. 


CH3*N(OO.^xMe)-CH; 


obtained 



828 


ABSTRACTS OF CHEMICAL PAPERS. 


.CH.-CIT. 


similarly, forms large, colourless, transparent, cuspidated crystals 
m. p. 81°. When either of these urethanes is dissolved in absolute 
nitric acid, oxidation occurs, giving very fine white needles of a 
sulstance, which was nob farther examined. 

Dip^crylptpera^uie, ^h,-N[CJ piper- 
azine is treated with picryl chloride, forms small, orangp-yellow 
crystals, decomposing at about 287°. It dissolves in absolute nitrir 
acid, undergoing slight oxidation, and gives an insoluble, amorphous 
red substance. 

According to Rosdalsky (for. ciL),the action of form.aldehyde on a slioht 
excess of pipierazine^gives nielhyleuepiperazine (annexed forwula), whiUt 
llerz (.Mystr., 1897, i, 488), using excess of form- 
aldehyde, obtained the compound 0,>\ 

Ladeubnrg .and Ilerz, moreover, showed (AbUr" 
1898, i, 209) that the product methyleuepiper^ 
azine is dccompo.sed hy pjhenol, thu.s invalidatiiin 
Rosdal.sky’s molecular-weight determinations. The autlior, repeating 
Rosdalsky’.s experiments, obtained a compound with the empirioi'l 
formula, CjHiuNa. ir> tl'O presence of even a slight'excess of aldehyde, 
however, the product seems to be identical with llerz’s substancfi, 
Eschweiler having .shown (.\batr., 1894, i, 207) that hydrogen cyanide 

•Cll, 

acts on hexamothylenetetraminc, rnptuntig the .-jl,[p groups, the 

action of this reagent on iuethylene-piper.a7,ine, was studied. 

The reaction of methylene piperazine with hydrogen cyanido gives 
small, limpid crystals of piperriziiwdiacetonitrile, 
ClI,,-N(CH.yCN)-CHj 
CHyX(<'ir/CN)-CTL’ 

m. p. 105°, of which a better yield Is obtained by treating piperazine 
(1 mol.) in aqueous solution with formaldeliyde (2 mols.) and then with 
hydrogen ev'anide (2 mols.). Pi/>€razine \ : 

Lll.,-NiCfI,yC(.)-NH„)-ClI., 

(’ I f •• X(C 1 l/CO- N 

prepared by hydrolysing the nitrile with sulphuric acid, forms small 
crystals decoinpo.sing above 25U° ; the diU^dro<'hl<>ride is formed by 
hydrolysis with hydrochloric acid. Wlien the nitrile is boiled for a 
prolonged period with b.arium hydroxide solution, yape/Ytriae-l - lad 

acetic arid + 2H„0, is formed in magiiiliceut, 

colourle.ss, traii.s’pareiit m y .-.tals, which etlloresce in tho air ; the imnuffl, 
eiher, sodium, and potassium salts were prepared. The arid forms an 
additive compound, (',lf, , w. h 

hydrogen chloride, which, when lieated at iU > 
loses water, but not hydrogen chloride , it 
decomposed hy boiling water, from 
crystallises in brilliant, limpid crystals, 
analogous compound i.s formed with nilna a. 


CH. ■ ■ CU., 


N< 


CH/CH./ 


All attempt.s to esterify the acid failed. When 
solutiou of pipciiizinc (1 mol.) is treated with ethy 
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mol.)) the product must contain ethyl piperazine-l : 4-diacetate, 
since on saponification with baryta the acid in formed, but tho ester 
couUl not be obtained pure. 

It is suggested, in conclusion, that the product of the action of 
forinaldebyde on piperazine is dimethylene-dipiperaziue (annexed 
formula). This would explain the action of hydrogen cyanide. 

E. H. 


Quinazolines. XXI. Certain Quinazoline Oxygen Ethers 
of the Type *NIC(OR)* and the Isomeric •NR'CO* Compounds. 
:^[ar.ston Bogert and Clakekce Eaui. May {J. Amer. Chem. Soc., 1 909, 
31, 507 — 513). — In an earlier paper (Bogert and Seil, Abstr., 1907, 
i, oflO) an account was given of the formation and properties of two 
fcries of quinazoline derivatives, namely, the O-derivatives, •C(OK)IN*, 
and A-derivativos, ‘CG'NIl*. In continuing the study of these 
compounds, O-ethers have been pi*epared by the action of alkyloxides 
on the chloroquinazolines, and .r-ethers by direct alkylation of the 
4-quinazolones (4-hydroxyquiuazolines) with alkyl halides, as well as 
by other methods described in previous papers. When 4-quiuazolones 
iire treated with alkyl iodides in presence of sodium etboxide, a 
mixture of the 0- and A-ethers is produced, hut in the case of methyl, 
ethyl, n-propyl, and «-butyl iodides, the proportion of the O-ether 
formed is exceedingly small. The A-compounds are colourless, odour- 
less solids, soluble in water, difficultly volatile with steam, of 
higher m. p. than tho 0-isomerides, and are not hydroly.sed by strong 
hydrochloric acid. The 0-compounds are oily liquids or solids of low 
ni. p., usually of pleasant odour, readily volatile with steam, less 
soluble in %v^ter than the A-isomeride.s, and are readily hydrolysed by 
hydrochloric acid with formation of the corresponding hydroxy- 
quinazolines (quinazolones). Tho following compot^ds are de.scribcd. 

The mercuric chloride compound of 2-ctboxyquicoline melts at 

13Ci — 13S®. 2-\noAmyloxyquinoline.y CbH is readily 

UH.Cri 


hydrolysed by hydrochloric acid with formation of carbostyril. 
\-\&oAmyl-%quinolone^ forms a mercuric chloriHe 

compound, m. p. 89 — 90^ (uncorr.). ^AsoAmyloxylepidine^ 

c H C-OCjHj, 

ha.s m. p. 120 — 140°, and b. p. above 360°. 

N C H 

i'MethoxyquinazoUne, ' , m. p. 35-4°, and4-ef/toa3y- 

I L) jM e ^ • iN 

qxihtazoliuei m. p. 42 — 44°, form colourless crystals. ^-xi-Propoxy- 
quinazoline and ^-n-butoxyquinazoline are colourless oils, which boil 
at 257 — 260° and 263 — 265° respectively. Z-n.-Fro 2 )yl-^^-quinazolo}ie^ 
N — C H 

m. p. 82 — 83°, and the corresponding n-hxUyl 
compound, m. p. 73°, crystallise in needles. 

N~CMe 

When t6trachloro-2-raetbylqninazoline, (Dehoff, 


VOL. iCVI, i, 


a a 
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Abstr., 1891, 84), is treated with sodium methoxide, tricUoroA-meihot,,. 

Me ^ 

^-meihylquinaaolhie, i!t ’ ™' ij 

obtained in colourless, silky ncedle.s. Tetrachloro-2-ethylquinaznlin, 

N — C Kt ' 

C„HCl 3 < ~ I , m. p. 80°, obtained by heating S-ethyl-t-quiag^ij 

lone with phosphorus pontachloride and oxychloride, forms mimitg 
colourless needles. Trichloro-4-ethoxy-2-methylquinazoUne has the 
properties ascribed to it by Dehoff iloc. cit.'), 

— 0«0Me 

'2-Methox}/qv.ina:^oliney P' — ^^'’'Crystallises 

in Tieedles. 2-ElJioxyqttinn:^oliyie was obtained as a yellow oil, which, 
on coolin,i(, forms cubical crystals. 2 : 4-lDim6thoxyqmnazoline (Abt, 
Abstr., li'SO, GIO) melts at 67^. 2 : ^.-DieUwxyquhiazoline, 

C II /N===VOKt 
•‘^C(OEt):N 

m. p. 50 — oP, forms silky needles. 2 ‘A-DUxi-propoxiiqumazolim^ 
m. p. 40 — IP, crystallises in long uoedle.s. 1 : 3*Diinetliyll)enzoy]piic- 
carbamide (Abt, ^oc. cii.) melts at 103 — 105“^. 2 : \'l)ikt:to-\ : Z-didhjh 

quinazoline, »«• P- 105—106° forms minute, colour- 

less needles, I'y the action of ?r-proi)yl iodide on benzoyleneoarbamide 
in presence of alcob(»lic sodium hy^droxido, 2 : -(or 3-)ii-^jroy;y?- 

quinazoUne, m. p. 171°, is produced, but a dipropyl derivative could not 

be obtained. b, 

» 

A New Isomeride of Indigo. Anorh^ Wahl and P. Bayaud 
{Compt. rend., IDOy, 148,* 716 — 71U). — tJxindole condenses with 
aromatic aldehvd*^, giving colour(‘^l, crystalline compoiinils, which arc 
isomeric with the iiidogenides ( llaeyer, Abstr., 18^4,73). The com- 
pound obtained by boiling an alcoholic solution of oxiudule with 
piperonalilehydo and a drop of piperidine has the formula 

This crystallises in bright yellow, silky needles, m. p. 2*28 229 . 
The name fsoiiuldbenides is proposed for compounds of this ty]te. 

.9 : •dJiishidoh, >3 prepared by heat- 

ing on a 'watcr-batii oxiiidolo and isatiii in acetic acid containing a little 
liyiliogcn chloride. 

The j'ub'-tance is sparingly soluble in ether, alcohol, and acetic 
but crystniliscs from absolute methyl alcohol in garnet-red, acicuiu 

plates. When heated on platinum it nielhs above 350°, evolving y b ow 

vapours. It ns conveniently puriHed by^ sublimation in a vacuum. 

The existence of this ne\v isomeiide of indigotin alfords cone uf-ive 
proof of the correctne.ss of the generally-accepted formula for im ipO 
red. The latter i.as been prepared by a new synthesis, which consis 
in condensing oxindole with isatin chloride under the same 
as described in connexion with the preparation of the 


oxazolones (thi.s vol,, i, 261). 


W. 0. W. 
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Pantochromiem and Chromoisomerism of Violurates and 
Allied Oximinoketone Salts. Arthur Hantzsch 1909, 42, 

ggg 985). — A. theoretical paper, in which the results obtained by the 

author and his co-workers (see following abstracts) during their 
invcj-tigations on the colour of the salts of violuric acid and of closely- 
related compounds are discussed. An explanation of many of the 
f;Kt^ observed cannot yet be given, and although investigations on 
this subject are still in progress, these results are now published owing 
to the appearance of a paper by Dimroth (this vol., i, G2). 

It has already been shown that the production of coloured salts 
from colourless acids and colourless metals must be accompanied by a 
constitutional rearrangement, namely, an alteration of the manner in 
which the atoms are linked together ; this change may occur without 
refUTangement of the atoms themselves within the molecule. Further, 
when a hydrogen compound in the solid state or in solution differs 
optically from its alkyl derivatives, it points to a constitutional change ; 
for example, the esters of the so-called violuric acids having the 

formula cster.s of i^-violuric acid {Imcoluric 

acid), since they are quite colourless, and correspond, chemically, with 
the colourless salts, but not with the ordinary chromo-salts of these 
acids. 

Many of the open-chain inonoximes of diketones, particularly the 
colourless compounds, yield only colourless subs ; apparently, poly- 
chromatic salts are only obtained from cyclic oximinoketones. Never- 
theless, there are certain oximinoketones which yield salts with 
colourless metals having the same colour as the parent substance and 
its true oxime-ethers ; thus, the others ai»d salts of i.satoxime have the 
same yellow colour as the pjwent substance. The salts of violuric 
acid, methylvioluric acid, dimcthylvioluric acid, diphenylvioluric acid 
(I), oximinodiketohydrindeno (II), and the oximino-oxazolones (HI) 
are, however, extraordinarily polychromatic : 


vu.pn 




J^J>c:n.oh. 

(I.) (11.) _ (in.) 

The preparation and analysis of several hundreds of salts of ' these 
compounds has led to the establishment of the following tenet : 
colourless or famtly-cblowred cyclic oxvnilnokctoues yield salts wi^h 
colourless metallic and ammonium ions which are red, orange, yellow, 
green, blue, violet, sometimes brown, olive-green, greenish-violet, 
tle^h-coloured, and occasionally colourless. in other words, the 
C’O ' 

complex X<" I ' where X represents a cyclic 

C’N'Oj 

micien.s and M a metal, is pantochromalic^ depending on the nature of 
the colourless or faintly-coloured anion and the colourless cation. As 
a general rule, a salt of one colour only is obtained with each indi- 
vidual colourless metallic or ammonium ion \ particularly is this true 
when tlie same method of preparation is employed. Sometinios, how- 
ever, the colour of the salt as initially precip>itated changes ; this 
chruigo of colour is effected more frequently by ultering the tempera- 
VQL. X.CV1. i. ^ 
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ture or tlie solvent. It is proposed to distinguish this variation o! 
colour of one and the same salt by the word chromotropy, and 
designate salts which exist in differently-coloured modifications as 
variochromatia. As examples of chromotropes of vanochromatic salts 
may be cited the blue potassium, mbulium, and csesium vioKmtes, 
which change into red salts without loss of weight when heated under 
moist benzene at 140 — 150° ; the rubidium salt of oximiiio-^nhiomo. 
pheuylox.azolone is pink (labile), bluish-violet (labile), or violet (stable), 
whilst the corresponding ciesium salt is pink (stable), bluish-violet, 
(labile), or violet (labile). The stability of tho different lumliticitions 
of a variochromatic salt is extremely variable; generally, the velocitv 
of tiansformation of the dry, solid salt is very small. Definite lela- 
tionships between the nature of the colourless metal and the stability 
and colour of the salt have not yet been established. As a rule, tlie 
lithium salts are yellow, orange, or red ; blue and violet salts have 
hitherto not been isolated ; only the orange and red sodiiiiii salts are 
stable' occasionally labile blue and violet sodium salts are obtained ; 
tho stable potassium, rubidium, and ciesium salts .are u.siially blue, 
bluish-green, or violet, whilst the labile salts are red ; orange sak.s of 
these metals have not been obtained. 

In uiaiiv cases, combination of the solvent with the suit alters the 
colour' thins, the silver salt of oxiuiinomethylox.azolone is red ; the 
compound with .IC.NHs is pint, that with -iXllj i.s violet, and tku 
with 1C.H,,A' i.s'violet. The change of colour is not direotly due to 
the combination of the salt with the solvent, since the potassium, 
rubidium and ciesium salts of oximiuo-;)-bromophetiyloxazolonc with 
and without ethyl alcohol are pink, but is produced indirectly, in that 
the solvent renders stable an otherwise labile chromotiope. Some- 
times the additive compounds themselves are variochroiiiatic ; thus, 
silver dimethylvioUirate with ICsNHj exists m a stable, bluish-violet 

form and a labile, green form. ,. . . , j .n 

Solutions of the variochromatic niodilications of one and the same 


salt in the same solvent are identical. 

Strong solutions of the same salt in different solvents, hmvevei; 
have (liffercnt colours, 'rim colour of tlie solutions of the suits with 
various alkali-metals becomes deeper as the atomic weight of th 
metal incrc.ases ; thus, in acetone, the solution of the lithium ndt of 
oxiiuiiiO-;,-broiiiophenyloxazolone is carmine, the sodium suit n u , 
tho potassium -salt is violet-blue, the l ubidium salt, is Id.ush-Molet 
the L-sium salt i.s blue. The colour of the same salt lu --d-om 
ting .solvents i.s weakened by neg.ative solvents (phenol, e 
strengtl.eiied by “positive” .solvents (.ammonia, amines e . - 

the solutions of the potas.sium, i ubidumi, and ciesium 
;j-bromoplienyloxa/.olone in phenol are red, in act on 

and in pyri<liue, blue. salts 

Mol. wt. d, -terminal ions show that tlm 
unimolecular, coDse<j«enlly the various ‘ isomei'k 

stitutivelv different, and the variochromatic salts aie 
salts. All attempts to obtain isomeric alkyl and nc) 

from tho varionsly-coloured have been unsuc«s_ ^ ^ 

cases howov.-r, ditrercnees in the reactiou-vclocitie.s weie 
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for example, tKe blue silver salt of oxiauno-p-bromophenyloxazolone 
explodes when treated with methyl iodide, whilst the red silver salt 
\y1uoi similarly treated merely reacts with a great development of 


heat. .... 

Since salts of simple oximes, ^CIN’OIVI, are colourless, whereas 
the oxiininokotone ^alts are coloured, it follows that the production 
of colour is due to the presence of the carbonyl group ; consequently, 
if the salts have the formula (I), the cAromo-salts may be 
represented by (II) (omitting etliyleno linkings): 

—CIO -0-0 : — C'O 

(I.) 1 (II-) I ■ or I r..L. 

— c:n*om — o*k*om — c*xoj 

It is possible to account for the production of colour in this way, 
but not the occurrence of pantochromatic salts. The possibility that 
pantochromisin may be produced by the various metals occupying 
dilTerent positions relative to the carbonyl oxygen atom and tho 
oxime oxygen atom, such positions depending on tho different affini- 
tie.'i of the various metals for one or other o.xygen atom, is considered 
improbable. 

b'otwithstanding the extraordinary diver.sity of colour of the salts 
of the violuric acids, it is found that about otie-half are carmine, 
whilst the members of a smaller group comprising the pota.csiiim, 
rubidium, emsium, and ammonium salts arc bluish-violet to blue, and 
thot^e of a third group of about equal numbers containing several 
lilbium salts and the acid salts of dimethylvioluric acid are yellow. 
The same applies to the salts of the oximino oxazolones ; in fact, the 
primary colours of the salts of oximiuoketones are yellow, red, and 
blue; the otlier coloured salts are mixed salts, for example, the violet 
salts are mixtures of blue with red salts. 

The existence of the colourless, yellow, red, and blue isomerides may 
be explained by a.s.suming tliat they are structural i.somerides having 
the following formuhe : 


(T-) 


— c:o 

— c:n-om 




-c-o 

1 1 I 

-C'N-OM 


(ITT.) 




(IV.) 


-C-O.M 
— C-NO 


Since the cArowo-.'^aits aro so similar in their chemical behaviour, it 
is very improbable, however, that they are structural hsomerides. 

A third explanation, depending on tlie presence and varied distribu- 
tion of the partial valencies of the atoms of the imsaturated ebromo- 
phoric complex and the partial valencies of the metallic atoms, may 
also bo given. Tho four primary' forms of the salts ot oximiuoketones 
my bo represented bv tho following formuhe : 

— U=0 — C— O M —C—O—'Sl — C— OJM 

I 1 I 

-C'^ZX-OM — c:=;is=<,) —C—V—0 — c— XT) 

• ) ( Yt'IIow. ) (llfTh) ( tUiio. ) 

W. H. G. 


Salts and Esters of the Violurie Acid Group, Arthur 
ITa.ntz.scii and P, C. C, Tshertvood (Tier., 1909, 42, 986 — 1000. 
(.'onipaie preceding absti-.act ; Wagner, Abstr., 189-t, ii, 8; Gninc'mrd, 
Alisti,, 1899, i, 779), — A lai-ge number oF salts of colourless metals 

h h 2 
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with violuric acid, methylvioluric acid, and dimethylvioluric acid have 
been prepared, and the majority analysed. Contrary to the i=^tateinf>nt 
of Andreasch (Abstr., 1895, i, 336), acid salts are also formed; thefir?fc 
two acids also yield diinetallic derivatives. The colourless methyl 
benzyl esters of the three acids have also been prepared. Xhe esters 
of violuric acid yield colourless mono- and di-metalHc salts ; tho enters 
of mebhylvioluric acid yield colourless mono metallic salts. Since theso 
esters and salts are colourless, they must be regarded as derivatives of 
i//*violuric acid or httcoluric acid. 

About 100 violurates have been prepared, of which 73 are red 
10 blnisli-violet, 10 yellow, 5 green, and the others colourless ; 22 of 
the 31 dimetallic salts are red. 

Benzyl violurate^ prepared by the action of 

a-benzylhydroxylamine on alloxan, crystallises in colourless leaflets 
decomposing at 22‘2®; tho sodiuni, potassium^ ammoninni, silver 
disodium, and dipofnssinm salts arc colourless ; the disiher salt is 
slightly yellow. 

Benzyl dimHhyJcioluratey has ni. p. 164^. 

Suits of Violuric Acid. — The lithium salt, C,H.,0,jNj:^Li, is n carmine, 
red powder ; tl\e sodium salt forms rod needles ; the poiamuvi salt 
( 2 H 2 O) crystallises in bluish-violet needles; the rubidium salt from 
water is bluish-violet, and from alcohol is p\iro blue; the caesium salt 
is blue ; the aintnonium salt from water is bluish-violet, and from 
alcohol is pure blue ; the glucinitim salt crystallises in dark red 
prism.*? ; the magnesmoi. calciumy slroniiwn^ and 6«rm?a salts form red 
needles; the zinc salt (2n..O) forms reddish-brown needle:?; the 
(nihydrous salt is carnnne : the cu'lrnium salt is brownij-h-red ; the 
thallium s.alt forms re<l leallots ; tho had salt crystallise.s iu dark red 
needles ; the ijVtxr salt is practically colourless when first precipitated 
at - 15; and becomes grey, violet, or green when dry; it passes into 
small, heavy, dark green crystals when kept for some time under the 
liquid; the diffV/u'wm salt, Is pure yellow; the disodi’um, 

dipoUissinm, diruhi*li>un, and d^aesium salts are dark red; the 
.'iait is ligljt red ; \.\^dxf>ariumydislrontium,dx)n{i<jnmv.v\^ 
and diUad salts arc rt/d powders : the disilvei' salt is dark green ; the 
hydrogen potassiinn, hydrogen rnhidiutn., and hydrogen cnesium si^lts are 
obtained as dark red la v.stals ; the hydrogen thallium salt forms pale 
green leatlets ; the hydroge.n silver salt, (C^H20^N3)oHAgi3tip, 
crystalli.«c.« in red, hexagonal jdate.'j. 

Salts 0 / l)\methyl violuric d'fc?. — The lithium salt, 
crystalli'es in j-ole l ariuine needles ; the sodtM»iisalt is also pale carmine, 
the rubidium and caesium salts are bluish-violet ; the glucinium 
forms bro'vni.-'h-rod jdates ; the thallium salt is dark rod : the siW 
salt is roildish-brown ; the blue .silver salt described by Aiidreasc 
[loc- at.) IS a potassium silver salt, (CV.1 ^ yTI 

ruhidixi/rif hydrogen caesiuJii, hydrogen ammonium, and hydrogen t tu 
salts a^-e "vangc yelbtw ; the hydrogen silver salt forms ret, 

parent needles. 1 Minra 

(Jh.roido! I'tijiy of irlolid Violurates . — Tho blue potassium, m * 
ajul CicsiuiTi vmliuMtes when heatetl with moist Vionzene 
at 1 to pass into red inodificationa ; the red sodium 
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similarly treated becomes slightly lighter ' the carmine lithium salt 
^vhen heated with moist benzene at 170® passes into a brownish-i/ellow 
niodification \ the bluish-violei potassium methylvioluivite when treated 
in the same manner yields a dark red variety. The dirnetliylviolurates 
do not change colour when similarly treated. W. H. G. 


Polychromatic and Chromotropic Violurates. Arthur 
Uantzscii and Basils Issaias {Ber., 1909, 42, 1000 — 1007. Compare 
preceding abstract). — 'An investigation on the formation and properties 
of several chromotropes of violurates and dimethylvioluratcs. It is 
found that the salts of these acids with the alkali metals exist in 
at least three differently coloured forma: yellow, red, and blue, or 
the corresponding mixed colours. Each alkali salt can exist in at 
least two modifications, either yellow and red or red and blue, one 
of which is always stable; thus, the red salts of lithium and sodium, 
and the blue salts of potassium, ‘rubidium, and cjesium, are stable; 
yellow salts are obtained only with lithium and are labile. 

Silver violurates in combination with colourless components, such 
as pyridine, silver nitrate, and alkali violurates, exist in colourless, 
yellow, red, blue, and green forms. 

The labile violurates described below are obtained usually by one 
of the following methods: (1) heating the stable variety with moist 
benzene under pressure at 140 — 150°; (2) heating the stable variety 
with water vapour at a temperature slightly above 100^ ; (3) 
precipitation from alcoholic solution with ether; (4) preparation of 
the salt in absolute alcoholic solution. In some cases, the formation 
of the labile modification is dependent on the presence of catalysts, 
the nature of which is sometimes unknown. 

Potassium violurate may be obtained as small red crystals, and 
also as a pale pink precipitate by precipitation in absolute alcohol at 
-70®. The red sodium salt becomes hluisK-vitdei 150®. A yellow 
lithium salt is obtained by evapcjpitiug a methyl-alcoholic solution 
in a desiccator. Silver dipyridine violurate^ C^H 204 !N’ 3 Ag, 2 C^H 5 N, 
is obtained as microscopic, colourless needles by adding ether to a 
solution of silver violurate in pyridme ; it becomes blue when kept. 
A stable red sodium silver violurate is prepared by treating a solution 
of sodium violurate with silver nitrate. A stable blue potassium 
diver violurate is obtained by similar means ; a labile red potassium 
silver salt is formed by treating dipotassium violurate with strong 
aqueous silver nitrate. A I’ed hydroyen sodium violurate, 

and orange-yellow hydrogen potassium .salt have also been prepared. 

Variously coloured dimetallic salts have also been prepared, for 
example, a yellow lithimn silver salt. The labile lithium dimethyl- 
violurate crystallises in yellow noodles ; the ordinary red sodium salt 
(3H.,0), when heated at 150®, becomes violet, and then contains about 
1% of water; it becomes again red at the ordinary^ temperature; a 
stable blue potassium dimethylviolurate may be obtained by boiling 
the violet salt (^H.,0) with methyl alcohol; the violet salt becomes red 

at about -70°“ ' W. H. G. 
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Polvchromatic Salts from Oximino-oxazolones. Aetih 
Hantz^ch and W. Kemmerich (Ber., 1909, 42, lOU? 




Compare preceding abstracts).— The salts of the colourless or faintly 

yellow oximino-oxazolones, with eolouiles.s meta^ 

like the violurates, exist in yellow, rod, and blue modiilcatious ; 
oceasionally, orange, violet, and green salts are obtained, l-'rom this 
it follows that pantochroniisin is not dependent on the presence of the 
comidex •CO-C(NOH)-CO-, and that two, and only two, iiegatiee^ 
uDsaturated groups are iieces.«ary for the production of the ihromo. 
phoro in the salt formation. 'I'he alkyl and acyl derivatives, unljhc 
the polychromatic salts, are colourless or but faintly yellow, con. 
sequently they must have the formula I, whilst the .salts hare the 
general formula II. 


NICK 
6 -CO' 


>C:N'0(U,Me..\c,Bz) 


(Id 


N<o-:ir]»- 

(II.) 


Derivatives of Oximinophenyloxazolone.—TUo salts of oximino|jliciiyl. 
oxazolone are stable in the dry state and in indifferent solvents; 
they explode when heated, even below lOlK. The and mdimi 

salts are vermilion; the potassium salt, C.,H^C,N._,K , crystallises in 
small violet needles, which become bine when kept; the In/drale 
(IH 0) forms red needles; the violet rubidiniu salt also hecomes him 
when kept ''the caesium salt i.s bluish-violet and deliqiie.srant ; the 
ammouiuoi salt forms garnet-red needlc.s ; the tetramefftsisiemm 
salt is deep blue; the burium .salt is pink ; the caicnmi .salt is orange- 
red ■ the acid potassium, rtibblium. and caesium salts are yellow; the 
h/d’rogen sodium .salt is pink; an apparently colourless siter salti. 
obtained by precipitating the ammonium salt in aleoliohc solution 
with silver nitrate at - 3I.K : by ^trying the method of F^para ion, i 
niiik vermilion, canninc. or bl« silver salt may be obtained , the 
salt, cxi^s in a yellow and ..| 

form; the potassium silver s.alt., (C;|lId'jNc). 2 .kgl\, is J iie , , ; 

f' H () \ X^'SO,, is olive-grecii ; the HUcer dipi/ridiue ^ait, 

forms violet crystals ; the silver diammoiua salt, 
irbluc ; the tLlium salt is red ; the ^rn«,.e .d^.s br^ae , * 
piperidine, .salt is scarlet ; the ester, e„H , , .c- ^ P J 

and has m. p. 113 (decomp.); acetate, 

yellow, and has m. p. 15u ' ; the benzoate, 1 

''"'"afi.v of Oximiaui>ietbyloxazo!o,te. --The sodium 

the potassium salt is violet ; the 

the barium salt is pink ; the ^ is reJ.l'isi'r'iokll 

is pink ; the silver amiiwnia .. , -J' „_^.^.l]ow. 

the piperidine salt is orange ; the pyridine s.ilt is . g 
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[Preparation of Derivatives of Triaminobenzene ] Eadische 
A Soda-Fabrik (D.R.-P. 205358). — Derivatives of 1:2:4- 
iiiarainobenzene, having the general formula (I), are readily 


NHj 
NR'B"!^yNHR 

(h) 


SO3H 

Cl 


NO, 

Cl 


(II.) 


obtained from 2 : 4-dichloro-5-Ditrobenzone3ulphonic acid by 8uc- 
rcrisively condensing with organic bases and reducing the nitro- 


groiip. 

5 -/l>/nno -2 : ^-dianilinobenzene^lphonic acid^ 
CeH 2 (NHi'h),(NH 2 )*S 03 H, 

a colourless, sparingly soluble powder, is thus obtained by heating 
u ; 4-dichloro-5-mtrobenzenesulphonic acid (11) with aqueous aniline 
fit 1-^ — 150° in the presence of some substance, such as chalk, sodium 
carbonate, or sodium acetate, for neutralising the hydrogen chloride 
liberated. Tho intermediate nitrodiauilinobenzenesulphonic acid is 
then reduced with iron and acetic acid, or with alkaline sodium hypo- 
sulphite. 

2 • 5-Diamino-4-anilinoben2enesulphonic acid, 

C 6 H^(NHPh)(NH,) 2 *S 03 H, 

colourless, lustrous, sparingly soluble leaQets, was obtained by the 
following series of operations. 

Sodium 2-chlorO'd>‘nitro-\'<uiilinQhenzen‘>8ulpkonale, yellow crystal.?, 
!?oluhle in hot water, was produced by heating together 2 ; 4-dichloro- 
5-nitrobenzeaesulphonic acid (I mol.), aniline (1 rnol.), and aqueous 
.sodium acetate. This product, on heating with 20^^ ammonium 
hydroxide at 150°, gives sodium 5-niiro-2-ami7io-i-anilmobe7izene- 
sulphonaie, lu.strous, yellow leaflets, which on reduction yields the 
foregoing diamine. 

These triaminobenzene derivatives when condensed with the 
/?-hydroxynaphthaquinonoimidos (lit), or their sulphonic acids, give 
rise to naphthasafranines having tttfe general formula (IV) : 



(III.) (IV.) 

where Ills an alkyl or aryl group, and K', R", and R" are hydrogen, 
alkyl, or aryl radicles. 

These dyes furnish red to greenish-blue shades, suitable eitlier for 
wool or silk. F* l^I- G- 


Derivatives of Osotetrazines and Osotriazoles. Robert Stot.t.e 
{Ber., 1909, 42, 1047. Compare Pechmann and Bauer, this vol., i, 
-70; Stolle, this vol., i, 123).— Polemical. Stolle was the first to 
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diphenylosotetrazine the constitution of a l-Miiiirio-S j, 
-1- tj, P, A 
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ascribe to f j-- 

diphenyl-1 ; 2 ; 6-triazole. 

Behaviour of a Diazo salt towards Organic Solvents , 

PoNZio (.Alii 11. Accail. Sci. Torino, 1909, 44, -.3^ m, 

influence of various organic solvents, the p-bromodiazobeiueae dcrir 
ative of co-dimtrotoluene,CPh(NO.,)rN.>-C*lI.Br, undergoes two distiact 
intramolecular transformations, yielding ; (1 ) a-nitro /i-nuroso-a lieiu. 

ovl -/3 n-broinoplienylhydrazinc, which may then, by losing two atoms 

of lulro.’en and three of oxygen in the form of nitrous compouids, 
become converted into honzoyhizo-p-bromobonzene, and (2) oiyi-bromo- 

benzeiieazo-(ii-dinitrotoluene. . , 

The ^-hromodia:.ohon::en6 salt of ui-dinilrotoluene, 
CPh(NO.,)./N2-C6H,llr, 

nropared by tho action of yi-bromodiazobeuzene acetate on the 
potassium dorivativo of w-dinitrotoliiene, separates as a goldcii-yellow 
powder, m. p. 98' (deconip.). ii i • 

a-Xitro-B-nitroBO'x-lenzo>,l-li-'p-hroim)ihenylhydrazine, 

NO.,-N Bz-N (C,.ll4Bi)-N 0, 

obtained bv maintaining an anhydrous benzene solution of the above 
salt at O'" ■ separates in pale straw-yellow lamime, m. p. 121-122’ 
tdeconip ) ’gives Licbernianii’s lejiction, and decomposes in moist ait 
with evolution of nitrous vapours. Towards water, it behives likeotlict 
nitronitrosohvdraziiies previously described (compare Abslr., 190S, i, 
482 ■ Ponzio and Cliariier, Ab.str,, 1908, i, u82), the rntro-grouj. being 
readily replaced by an atom of hvdrogen, yielding /J-miroso a-teiiMyi- 

pale straw-yellow lamime. imp. 123’ (decomp.), gives L.ebe™.an.u 
reacti m and di.ssolves in couceiitratcd sulphuric acid, yieldmg ii wine- 
red soluiion ; with alkalis, this compound forms salu, -such as 
NNaBz-N(C„ll4Br)-M>, 

soluble in water to reddish-yellow .soUitious, whilst with hot water it 
behave-s like other nitro.sohydr.izii(js (loc. cit.), losing t ic 

for a hvdrovenatom and yielding ml)enzoyl-^-;>broiuopheii>niuluzin6, 

Tile Uttci compound can be rowdily converted back into its mtioso- 
derivative by the action of nitrous acid. 

The transformation of tbe p-bio...odiazobenzene sa t o o d 
toluene into benzoylazo-p-bromobenzene m. p. ‘ ^ ^noo of an o’rganic 

contuinitig a small pioportion of water. -XlN'C H.Br, ob- 

,,, 1 ,. BromohmzfU'Aizo ui-diuitrolohiene, CP (- ■’'C . jjl’^liolontbe 

taiued in small proi.ortioii by Uie action o co i . s 

yi.biomodiazobenzeiie salt of "''<1"’**"'"^"^'^'®',' I,- ddorotorui in 

in 11 desiccator for eight to ten days, crystal .ses Horn 

orJnge-red lamime, m. p. 1G2--|63 j „.,iitr0y9-uit«®' 

All tho result.s obtained confirm * ^ the couslitutioHi 

a-benzoyl /3 ;rbromopheiiylhydrazino, aiidalsosi n • j by the 

NO CPh(NOrO-sN;N-C,dl,ltr. for the compound of 

aeliob of p-biwnodiazobenzene acetate on the pot s. ^ 

(j> 'linitrutoUu ne. 
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Alkaline Reduction of the Three Nitrobenzophenones. 
PiLL CAant: [Bull. Soc. chim., 1909, [iv], 5, 277 — 283. Compare 
Ab-^U' , 1907, i, 142). — When a boiling alcoholic .solution of o-nitio- 
beii^opk'^none is rapidly reduced by sodium hydroxide and zinc dust, 
the main product is o-aininobenzophenone ; a small quantity of an in- 
rable mixture of o-bydrazodiphenylmethane and diphenylmothane-o- 
I 'drazobenzhydrolisalso obtained, whichby treatment with concentrated 
JiTiiiocliloric acid yields from the former sub.stance, 4 : 4'-diamino-3 : 3'- 
liienzyldipbenyl, and from the latter, benz.ildehydo and 4 : i'-diamino- 
‘llymajhUphmyl, NH,-CeH,-C,.H3(iSn.,)-CH,rh, m. p. 209’, the salts 
of Avhich are extensively dissociated in water. Tho reduction of 
(j-nitrobenzophenone in a similar manner yield.s a mixture of p-azo- 
benzophenone and p-azoxyhenzoplieiione, which is reduced by boiling 
ili'obolic ammonium sulphide to \> h>/dfazobenzophmons, 
COPh-CoU,-JiH-KH-Cstl,-OOPh, 

ivliicH separates from alcohol in while needles containing 1 mol. H.2O, 
m p. 130’ (162° when anhydrous) ; in boiling alcoholic solution the 
bydrazo-compound is oxidised by mercuric oxide to y-azobenzophenone, 
111 p. 219°, which separates from toluene in red leaflets and yields 
n phmylhydrazone, lu. |). 1.30°. 

■m-Nitrobenzophenone, reduced in a .similar manner, yields Elbs and 
yVogiintz's ni-azoxyheuzopheuoue. C. S. 


Preparation of 0-Aoetyl Derivatives of the Aminophenola 
and Aminonaphthols. EAitBEXiAiiuiKiiN voksi. Ekieok. Bavek 
ifc Co. (D.R.-P. 206455). — Excepting when the two substituents are 
in contiguous ortho-position.^, the diazopheuols and diazouaidilhols can 
be readily acetylated ivith acetic anhydride in aqueous solutions 
containing only organic acids. The (i-acetyl derivatives thus produced, 
although not isolated from solution, couple more readily with 
/J-nfiphthol than the diazophenols themselves, giving .nzo- derivatives 
liiving distinctive colours. Solutions of 4-diuzophenol and 8-dia20-a- 
naphtho!-3 : 6-disulphonic acid were tliu.s acetylated and the products 
couplod with alkaline /3-naphthol. E. M. G. M. 


Amines, _ 
KHAc 


X 


[Preparation of Alkylthiol Derivatives of Primary Aromatic 
’ Kalle <fe Co. (U.K.-P. 205421). — Amines having the 
general formula (I), when diazotised and combined with 
heteronuclear a-naphthylaiuine.snlphonic acids (such as the 
1 ; 6-sulphonic acid) and then hydrolysed to remove the 
acyl gi-oup, give rise to substantive bisazo-dyes, which 
when again diazotised on the cotton iibre can be coupled 
with /3-naphthol to produce indigo shades of great fastness 


t^/:.SY 

NH;, 

■ (I.) 

XHAc 

i'"N 

^;S-OHo'CO.,Na 

XH, 

"(II.) 


In the foregoing formula, 
NHAc 

ci/\ 

I jsMe 

n/ 

NH.. 

(ill) 


may be an alkyl, acyl, 
or CH./COijH radieie, 
wluL‘t X may be alkyl, 
alky loxy, or halogen. Dyes 
from the basos (IJ) and 
(HI) are described in the 
patent, F. M. G. M. 
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Hydrolysis of Bgg-albumin by Sodium Hydroxida 
H SKRAUPand F. Hummelborgeb (Jl/onalsA., 1909 , 30, 125-U5)_ 
An investigation on protalbic acid and lysalbic acid (compare 
Abstr 1902 , i, 653 ). it ia found that lysalbic acid is not a simpij 
substance, but consist-s of a substance precipitated by ammom...a, 
sulphate, which it ia proposed to name egg-lysalbicaoid, and anotle, 
substance, not precipitated by this reagent, which is (le.signatcd 
l„mlhi,i-peplone. Protalbic acid, when treated with sodium hydroiide, 
Yields e»g lysalbic aci.l and lysalbin-peptone, whilst egg-lysalbic arid 
under similar conditions yields ammonia, b>;drogtsu sulphide, .a„d a 
small quantity of a subslance soluble with dithculty in water. h\s 
shown, however, that when cgg-albumin is hydrolysed by sodium 
hydroxide one part of the molecule yields protalbic acid, whilst the 
other part gives rise to cgg-lysalbic acid and lysalbin-peploiie. [„ 
order to obtain further information on the relationship existing 
between protalbic acid, cgg-lysalbic acid, lysalbm-peptone. and egg. 
albumin the hydrolysis of these substances by sulpliuno acid was 
investigated quantitatively. The following table gives the results 
obtained, in parts % : 


albuuiiu. 
... 15 


Histidine 

Ar^'ininr 

Iiysiii*' 

Tyrosine *- 

nylsd.iiilnc •' 

r rob tie [ 

Aiiiioo-jn'iiis •- < 

(tlntiiiiii'- 


• 2-4 


Prot-dbic 

2 - 3 
0-4 

3 - 3 
3-4 

12-0 

2-0 

14-7 

IS 


ly.sivil'ic 
lo-iil. 
0-3 
0 2 
5-3 


I 0 
7 0 
10 


lA-salliiii- 

pepioiK', 

O'.) 

0-3 

I'O 

I'l 

'J'4 

O;) 


Fusr-lysalbic acid and ly.<albiii-pcplone give with a nuphthol »iiJ 
thvmol the reactioD.s which are characteristic of carbohydrate residues, 
whilst protalbic acid doe.s not give these reactions. 

Itis\herefore evident that the more stable part of the egg-alhiimiu 
molecule which passes into protalbic add consists chiotly ot the 
aromatic components, whilst the so-called carbohydrate tesidne ii 
present in the other part ot the molecule, winch breaks down mto ths 
albumose and peptone- 

The Serum Proteius of Different Animals. Km. t A, 
and Slavu (Xcilsch. ph’mol. them., ^ ^ hate 

albumin and serum-globnlin were prepared by ^ 

method from goosc’.s blood. I heir yie o ■ 

then determined, and the results comparo.l with those 


blood may 

be 

given a^ 

i follows in parts 

Glutiiniii- 





Tvrt'siiic. 

a.'iii. 

Cilvi'Uie. 

■(I'O 

Si't 

uiu- 

EtlbllHlit) 

hors*’ 3 1 

S'l 

O'O 




gtjose ) ’ •* 



St r 

IIIU- 

.jflMlinlin 

iir>rs<t - *' 

91 

3-62 

■ 


- 

K<>‘ 


W. D. H. 
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Hydrolysis of Vitellin from the Hen’s Egg. Thomas B. 
Osborne and D. Breese Jones {Amer. J. Physiol, 1909, 24, 

160). — The amounts of amino-acids obtained are very similar to 

1 hose previously given by Abderhalden and Hunter j glycine, however, 
was not found. W, O. H. 

Some Pioryl Derivatives of Protein Fission Products. K. 

HntAYAMA {Zeitsch. physiol Cheni., 1909, 59, 290 — 292). — Picryl 
chloride, dissolved in toluene, is shaken with one equivalent propor- 
tion of the amino-acid dissolved in an equivalent of alkali hydr- 
oxide. Tho picryl derivative.^ of m. p. 161°, valine, 

C H nOgN^, m. p. 171”, and of as/xirtic acid, m. p. 137”, 

arc well crystallised and very sparingly soluble in cold water. Dipicryl- 
arginine and dipicrylhistidine were also prepared, but are not so 
readily obtained pure. G. B. 

Electrolytes and Colloids. The Physical State of Gluten. 
Thomas B. Wood and William B. Hardy {Proc. Boy. Soc., 1909, 
p 38 — 43). — Gliadin (from wheat) is not soluble in distilled water 

or in acids of more than a certain critical concentration. Dilute 
acids, however, destroy the cohesion and form a hydrosol. Salt 
solutions in the presence of acids restore the cohesion. Tho effect of 
alkalis is similar to that of acids. The phenomena arc in agreement 
vith the hypothesis that the gluten hydrosoi is a pseudo-solution 
in virtue of the existence of an electrical double layer round the 
gluten particles ; this hypothesis receives support from tho measure- 
ment of the potential difference between the two faces of the double 
layer by means of the electrical conductivity of the solutions of gluten 
in acids, and the rate of transport of the particles in a uniform electric 
Geld. G. B. . 

Action of Sulphur Dioxide on Flour and Cereals. M. 
Carteret and Georges Carteret {Bull Soc. ckim., 1909, [iv], 5, 
270 — 272). — Flour or grain submitted to the action of sulphur 
dioxide for six hours suffers serious deterioration. The grain loses its 
germinating power, and both grain and flour, in consequence of some 
action of the sulphur dioxide on the gluten, yield a dough which can 
be kneaded only with difliculty and does not ferment with yeast ; 
bread made from it is heavy and unfit for consumption. 0. S. 

Bleaching of Flour. E. F. Badd and H. P. Bas.sett [J. Biol, 
('hem., 1909, 6, 75— 86).- -The modern process of bleaching or ageing 
dour by means of nitrogen peroxide is regarded as injurious. The 
bleached flour and the bread made from it are less susceptible to the 
action of digestive and other enzymes. Tt is suggested that the 
action on the gluten is a diazo-reaction, for nitrogen is evolved 
when the flour is treated with an acid. In extreme cases, the 
xanthoproteic reaction may be produced. The iodine absorption of 
the oil separated from patent flour is lessened by bleaching j the oil 
also contains nitrogen. • G. H. 
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Oxyhemoglobin of Different Animals. I. Kmil ’ 

and Florentin Medigrf-ceanb (Zntsch. physiol, diem. 1,109 59^ 

■icK leOV The oxyhiemoglobin of mammals yields a high percentage 

of histidine ; the relationship of this siibstanee to the puni.e 
sueeests that in non-nucleated corpuscles it may play the part of 
a nLlear material ; but this hypothesis was negatived by tlie 
that the hajuioglobin from tbe nucleated corpuscles of b.rd.< contaiui 
also a high percentage of the same base. J he hicmoglob.n „f birds' 
corpuscles was prepared in c.ystalline form and the purer he crystals 
the^ less phospliorus do they contain, which confirms the view 50 
generally lield, tliat phosphorus is due to admixture with nuclein. 


A New Hmmatin. Fbascesoo de Grazta [Bwchem. ZeiUci, 
1909 16 277 — 293). — gastric digestion of blood m the presence 
of mineral or orginic acids, or a mixture of both, a lueniatiu is foi'iiied 
wbicli resembles acid-liumiatin spectroscopically, but conUins less 

nitrogen. The formula given is C 3 .>H 350 -^. A' e. . . i). H. 

Synthesis of Paranuclein through the Agency of Pepsin 
and the Chemical Mechanics of the Hydrolysis and 
lynthesis of Proteins through the Agency of Enzymes 
T.^ Brmlsfokd llOBERTSO-S- ’ 

Compare .-Vnustrong, Ab.str.*, 100.., 1 211 ; ^euberg 1 SU , 1 , MJby- 
The syntbesi.s of protein as effected by argo quantities ot try,™ or 
neusiu is not in agreement with tl.o hypothetical reaction of purs 
^ .llv-r- in ■iccelcraliu'' botli forward and reverse reaelioiis. bxpeii- 
menti'with paranuclein and pepsin indicate that the velocity consent 
of livdrolysis diminishes with increasing substrate concciiu.itioii , 

• tLvJh cltyof synthesis falls off abruptly when the pepsu. concen 
ti-itiou falls below a certain value, h.xcess of pepsin shift, the 
equtlibrium l^t^eu a.^ ns 

::i::S:ua::u^th:t U,e".etio agent i/not identical with the 

‘‘^Ti°^«latior"belweeu protoiu and enzyme is assumed to be 
ihe teiaiio r.,,,vme carries water iuto the protein molecule and, 

I- s:: 

spilits up into the products of hj diolys .. .Up^uulivJrous form of 
hydrolysis are assumed to part with ^ y .j,,rted fora 

enzyme, whereby protein r,elocitie.i d 

of the enzyme set free, A defm.le the final 

these two reciproc.al processes exists, t p,„porlioni 

equilibrium of the system both rogau ^ and 'tho tl'G reUtive 
of protein and the products of its j,..rted (hvdrolvtic) 

proportions of anl.ydrous (synthetic) and bydiatei v. 

‘^"¥i::"relation between the anhydrous -d hy;h^ed f^'^^ * 
enzyme may be similar to that between the inleinal ^ ^ 

hydrated furuis of an amiuo-acid. 
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Beducing Component of Nucleic Acid from Yeast. William 

Hons (.A Biol. Chem.y 1909, 5, 469 — -476), —The reducing substance 
obtained from yeast nucleic acid cannot be a pentose. Its simplest 
empirical formula is €711^0. It is not yet identified. 

W. D. H. 

Alteration of Gelatin Solutions. Determination of their 
Gold Numbers and Ultra-tnicroecopic Observations. W. Menz 
i^Zeitsch. physihal. Ghem..y 1909,66, 129 — 137). — In order to test the 
widely held view, rocently disputed hy Pauli, that the gelatinisatiou 
of gelatin solutions on cooling is attended by the separation of a new 
phase, the author has examined gelatin solutions of varying con- 
centrations with the ultra-microscope and has determined their gold 
number according to Zsigmondy ; the results show that not only the 
?oUdiC.ed mixtures, but even fairly weak solutions of gelatin, are 
heterogeneous. 

According to Zsigmondy, the gold number of a protective colloid is 
the number of mgs. which is ]ust insufficient to prevent a definite 
change of colour (in the present case from red to purple) in a dilute 
Fohition of colloidal gold on the addition of 1 c.c. of a 10% solution of 
sorlium chloride. The preparation of a gold solution suitable for the 
experiments is fully described, it has been found that the gold 
numbers of solutions one day old of concentrations from 0*001% to 1% 
aro the greater the more concentrated the solution. The numbers in 
the case of the concentrated solutions ’ remain fairly constant on 
keeping, but those of the weakest solutions increase rapidly at first 
and then become constant. In the ultra-microscope, the solutions 
from 0'1% to 1% show a heterogeneous cone of light ; the less 
concentrated solutions (from 0*01%) aUo show a light cone, which, 
however, Is no longer resolvable, and in the weakest solution 
(0'001%) is only just noticeable. 

From these observations the conclusions are drawn (1) that the 
protective action of the gelatin is due to the amicroscopic particles, or, 
perhaps, to the smallest particles visible in the ultra-microscope ; the 
larger particles have little or no protective action ; (2) the state of 
the gelatin in aqueous solution depends essentially on its concentra- 
tion after the latest warming ; it is not greatly altered by dilution 
with cold water. 

Some experiments on the precipitation of colloidal gold by gelatin 
alono are described. Further, tlie phenomena observed when a 
gelatin solution solidifies under the ultra-micros"ope are described and 
figured. G. S, 

Comparative Investigation of the Composition and 
Structure of Various Kinds of Silk. II. The Mono-amino- 
acids of Canton Silk. Emil Abubhiialden and Lotte Bkhrend 
phjBxQl, Chem.y 1909, 59, 236— 238).— The results are in close 
agreement with those obtained by Fischer and 8kita for (Italian) 
silk-Ilbi’oin (Abstr., 1901. i, 783), In the hydrolysis only traces of 
uielanins remained undissoived. Tho phenylalanine is best purified 

hydrochloride. G. -B. 
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Physical Constants of Peptones. L. Lematte and A. * 
(Conipt. rend., 1909, 148, 553 — -554). — The densities, refractive 
indices, and freezing points of aqueous solutions of trypsie peptone^ 
have been determined. Analy.sis of the peptones gave 16 8% nitro'^en 
and 0‘756% chlorine. If F is the number of grams of peptone 
tained in 100 c.c. of solution, the density at 15° is given !• 
+ Fx 0 003637 ; the difference between the refractive index and 
that of water at 17*5° by n = F x 0*001869, and the lowering of tha 
freezing point by A — P x 0*1 19. J[_ 

Clapeone. AnnancnT Kos.sel and Fr. Wkiss (Zeitsch phmol 
Chem., 1909, 59, 281—284. Compare Abstr., 1907, i, 266)._This 
protone, obtained by boiling clupeine for three hours with 10^'^ 
sulphuric acid, yields a crystalline picrolonate. After removal of ihe 
picrolonic acid, the regenerated ba.se contains the same percentage of 
arginine-nitrogeu, namely, 88%, as that found by Pringlo in elupeonc 

G, B, ' 

Action of Some Acid Chlorides on Protamines, K. 
Hiraya.ma {ZtiUch. j)hysioL Chem., 1909, 69, 285 — 289). — (SSaphtha- 
lenesulphonyh'lv^ieine and heuxeneaul phonylclxipeine have respectively 
about half and the whole of the ba.Mc hydrogen replaced j both are 
amorphous. ji-^apJdhaleyieeulphoiiylcluptone, frona the ciys- 

tallino picrolonate (compare preceding abstract), is crystalline, ard has 
a composition corresponding with that of a diarginylujonuumino-add, 
as supposed by Kos^el and Pringle (Abstr., 1907, i, 226); thus tlie 
sulphur and nitrogen content agree with that of a tetranaphthalene- 
sulphonyl derivative of diarginyl valine, 

phonyl and I'i-naphOudeneexdphonyl derivatives of sturine are amorphous, 

0, B. 


Composition and Derivation of Protamine. Alonzo E. 
Taylor {J. Biol. Chem., 1909, 5, 389 — 398). — Salinine (tho protamine 
of the salmon) yield.s on hydroly-^is arginine, an aminovaleric aciJ, 
serine, and prolinc (Kof-scI and Dakin); Abderbaldeii adds leucine, 
alanine, and probably phenylalanine and aspartic acid to tho Iht, 
With purified salinine, A bderhalden’a results are not confirmed; he 
was possibly dealing with ao impure product, such as is obtained from 
the unripe roe. A tlieory that the protamine is deiived from the 
muscle-proteins is pjut forward; these are believed to be converted 
into the blood proteins for transport, and these into protamines by the 
testis through the intermediate stage of histone. • G. H. 


Synthesis of Protamine througch Ferment Action. Alonzo E, 
Taylor {J. Biol. Chem., 1909, 5,381—388. Compare Abstr,, 1907, i, 
665).— Another successful experiiiieiit is recorded on the synthesis o 
a small amount of a protamine by means of tryptic action or t, e 
purified ainino-aciils separated from saluiine. W. J9. 


Electrical Migration of Enzymes. Victor IfiiMn 
Zeitiidi., 1901', 10, 473 — 474). — roieiuical (compare lOicbaehs 
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vol., i, -77). author has previously described an apparatus for 

the investigation of the electric migration of a number of enzymes. 

is laid on the importance of first dialysing the enzyme solutions 
and controlling the freedom from electrolytes by conductivity measure- 
ments. Pancreas amylaso alone migrates to the cathode ; all other 
enzymes go to the anode. E. F, A. 

Electrical Migration of En^mea. Leonor liliCHAELis (Biochem. 
Zeitsoh., 1909, 16, 475). — ^Polemical. A reply to Henri (see preced- 
ing abstract.) E. F. A. 

Electrical Migration of Enzymes. II. Trypsin and Pepsin. 
I,KO^■oH Michaems (Biochem. ZeiUch., 1909, 16, 486 — 488. Compare 
preceding abstracts). — Trypsin, in 4% solution, after dialysis for 
twenty-four hour.s, was placed as the middle element of a cell having 
silver in sodium chlorido as anode and zinc in zinc sulphate as 
cathode, and the current passed for twenty-four hours. Tn this time the 
enzyme migrates almost entirely to the anode. It behaves similarly 
ill weak alkaline solution, but when the solution is made distinctly 
ncid, the enzyme migrates to the cathode. The addition of sodium 
chloride to the neutral solution docs not disturb the normal anode 
migration. The undiaiysed enzyme migrates mainly to the anode, but 
at the same time, to a slight extent, towards the cathode. These 
observations are in agreement with the amphoteric character of 
trypsin, in which, further, the electro-negative properties preponderate. 
Pepsin, either in neutral or acid solution, migrate.^ to the anode. This, 
also, is in agreement with its strongly eloctro-negative character. 

E. F. A. 

Are Pepsin and Rennin Identical? Alonzo E. Taylor (/. Biol, 
CVim., 1909, 5, 399 — 401). — The theory that these two enzymes are 
iileniieal cannot be proved by quoting Ehrlich’s .side-chain theory ; its 
fipplication to enzyme action is regarded as arbitrary and devoid of 
experimental basis. 

It is possible to prepare a pepsin which has no rennetic properties, 
and to prepare a rennin without peptic properties. The data are 
best interpreted as indicating that the two enzyums are different 
sul)stances. 

Tn cancer of the stomach iu man, rennet disappears at an early 
stage, but the gastric juice still digests protein. W. D. H. 

Fermentative Cleavage of Polypeptides. VII. Emil Abder- 

nALDEN,G. \ .uDWio Pi^cussoHi^ {ZeitBch. 'physiol. Ckem.^ 

1909, 59, 293 — 319. Compare Abstr., this vol., i, 275). — ^The present 
paper records a number of experiments on the influence of certain 
?alts on the activity of peptfolytic enzymes. Potassium cyanide, 1 in 
50,000, has no effect) gieater concentrations accelerate the cleavage 
until the concentration of 1% inhibits the action. Sodium fluoride has 
an inhibiting effect, but in low concentrations accelerates, 
^higne-siuin sulphate has little or no effect, but magnesium chloride in 
high concentration is inhibitory ; calcium chloride accelerates, but 
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strontium chloride is indifferent. The addition of glycerol or of 
and (/^alamnG is inhibitory to the fermentation cleavage of dMeueyi! 
glycine and of glycyl ^-tyrosine by yeast juice ; fZ-atanine is 
active in this direction, especially at the temperature of 45° 

D. H, 

Animal Invertins and Lactases. Their Specific Action 
H. Bierry {Coinpt. 1900, 148, 949 — 952). A discussion of the 

results of work published elsewhere {Conipt. rend. Soc. Biol., 190 () 
1908). Experiments have boon carried out on the hydrolytic action of 
certain animal ferments on sucrose, raflinose, gentianose, stachyose, 
lactose, lactobionie acid, lactosazonc, and lactose-carbamide. The 
ferments employed were obtained by extraction of the small intestine 
of dogs or fmtal calves and the gastro-intestinal sac of the lobster and 
Aplysia punctata. 

It ia probable that the invertin .obt.ained from the intestine of dogs 
is different from that secreted by the gastro-intc.stinal sac of molluscs. 
For invertins of this type, which bring about the separation of 
Icevulose from sugars, the author proposes the name " Imvnlo-polvase;’ 
The gastro-intestinal sac of snails is capable of hydroly-^iing lactose, 
lactos<azone, and lactobii>nic acid with formation of galactose, Tor 
diastases of this type, the name “ lacto-bionase ” is suggested. There 
are probably several species of diastases. W, 0, 


The Influence of Magnesia on the Inversion of Sucrose [by 
Invertase] at Different Temperatures. J. Tkiuot [dompt rend, 
1909, 148, 788 — 700. Compare this vol., i, 73). — Experiments \Tere 
made with impure invert.aso with and without the addition of 
magresia, and with inverta.^o purified by twelve succe.ssive precipita- 
tions and leaving no perceptible residue on ignition. At temperatures 
above 30^ the action was somewhat accelerated by the presence o£ 
magnesia, and was much more rapid where impure invertase was used 
than where the invertase had been purified. b- ’7. h. 


Inversion of Sucrose and Maltose by Ferments. Alonzo E, 
Taylor {J. Biol. Chem.., 11*09, 5, 405— 408).— The results given con- 
firm tho^e of Hudseii, that the inversion of suorosp, and probably of 
maltose, follows the course of a niiiniolccular reaction. Thisis c.-^r- 
trn<lictory to the statement.s of Mile. I'lloc-he {J. ('him. iV/ys., 1..0^6, 
229), but a recalculation of her rc.sults show they are not ahvays 
regular ; the reasons for the variations are not at present clear. 

® W. D. K. 


Critical Hydroxyrjon Concentrations in Diastatic 
lysis. Claren'CF, Qlinax (/. Biol, (dhem., 1909, 6. 5->— G-»).— 
obtained from three ditTerent sources iiiaintains a 
equivalent .=olutions of so»liiiin carbonate and hydro.xide. ^ c 

adduce<l which makes it piadjable that the js 

the pancreatic juice very greatly exceeds tliat of 
• shown to be a very delicate indicator of the presence o 

ions. It is po.'^sible to make a sharp quantitative di> nK i 

various fluid.s containing diasta.se in terms of deunci^^' ^ 

hydroxide. 
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Ionic Potentials of Salts and their Power of Inhibiting 
Lipolysis. H. H. Njc'hoijj(J. Biol. Chem.^ 1909, 5, 453 — 468). — The 
power of the ‘nitrates of various metals to inhibit the action of lipase 
on ethyl butyrate is a function chiefly of the energy content or ionic 
potential 'of the cations. This confirms Mathew’s hypothesis on the 
Object. W. D. H. 

New Analogies between Natural and Artificial Oxydases. 
Jules Wolff {Gompt. rend., 1909, 148, 946 — 949. Compare this vol., 

279).'— The paper contains details of experiments on tho action of 
easily hydrolysable salts, whicb, in the presence of natural or artificial 
oxydases, appear to behave as co-enzymes in promoting the oxidation 
of certain substances, such as qiiinol, catechol, cochineal, orcinol, and 
the sulphonic acids of alizarin and orcinol. The salts examined 
included manganous acetate and Uje phosphates and citrates of .sodium. 
Colloidal ferrous ferrocyanide was employed as the artificial oxydase, 
and was found to behave in the same way as Hertrand’s laccase 
extracted from lucerne. The following are the chief conclusions 
arrived at: (1) Traces of dibasic pbosphates accelerate oxidation, 
whilst larger quantities retard it. (2) Monobasic phosphates have no 
iictioD, (3) Neutralisation of the alkalinity in the case of the 
phosphate stops the oxidation, which re-commences on the addition of 
fresh dibasic phosphate. (4) There i.s nn optiinuin concentration of 
phosphate corresponding with a definite amount of enzyme. (5) Tribasic 
citrates behave as dil)asic phosphates, hut the acid citrates exert a 
paiaiysing influence on the oxidation. W. 0. W. 

Preparation of Ansenophenols. Fardwerkb vorm. IMeister 
Lucius tfe BkCxixg 20045G). — Arsenophenol, As.J(C^,H^•OH)^, 

a yellowish-brown powder, decompo.sing above 200^, is obtained by 
reducing sodium hydroxyphenyluisinate with a solution of sodium 
hyposulphite, sodium hydroxide, and Jiiagnesium clilprido ; its alkali 
derivative is soluble in water, and is precipitated therefrom by alcohol. 

Arsmo-o-cre&ol, As2(C,.H3Me*OH)o, is similarly prepared from 
4-hydi’Oxy-7n*tolylai'sinic acid. F. M. G. M. 

Preparation of Derivatives of Phenylarsenious Oxide and 
Arsenobenzene. Fariuverki: vokm. -Meister, r.ucius & Brunixg 
(D.J i.-P. 206057). — Amiuophenylarsiiiic acid and its derivatives 
containing quinquovalcnt arsenic are reduced to derivatives containing 
this element in the tcrvalent condition, the jiroducts being far more 
toxic towards trypanosomes, either iV* vitro or i'?i vivo, than are the 
organic derivatives of arsenic acid. 

^'Aminophenylartieniow< oxide, NH.,*C.',Tl^*As0,2Il20, white needles 
01' leaflets, evolving water at SO'^ and frothing at 100% is produced by 
reducing 4-aminophe<iylarsinic acid with liydriodic and sulphurous 
acids, or with phenylhydrazine. 

^'■A'-Diaininoarsenohenzene, NH.,*C^lI^*AslAs*Cj.H_j*NHo, pale yellow 
flakes, m. p. 139 — 140% insoluble in water and the ordinary organic 
^odia, i.s produced by reducing atoxyl with stannovia chloride. 

: ^ 'Diaminodikydroxyarsenobenzene, 

NH2*C^.H4-A3(OH)*As(OH)*Cyn,-NH2, 
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pale yellow flakes, m. p. 227°, are obtained by reducing 4-amino, 
phenylarsenious oxide with sodium amalgam in “ethyl-alcoholic 
solution. 

Phenylglycinearsinic aciJ, CO2TI*CH2*NH*CgH,j*As0{0H)2, 
reduced with alkaline sodium hyposulphite, gives rise to ^‘^'i>tnop],.e.nyl- 
glycine, As2(C6H4-NH*CH/C02H)2, reddish-brown powder, eioluble in 
aqueous sodium carbonate, but insoluble in dilute mineral acids and 
the ordinary organic media. 

Oxalyl-'^-aminophenylarsinic add, white, crystalline powder, meltinir 
above o60°, is prepared by heating atoxyl with oxalic acid ; when 
rediu'e«l with sodium hyposulphite, it yields arseno-oxanilic acid, 
As..(C^;H 4*NH*C0*C02H).^, a pale yellow precipitate, insoluble in 
organic solvents, but dissolving in aqueous alkalis. F. M, G. M. 

New Organic Mercury Compounds. Leone Pksci (Ga-Hta, 
190‘J, 39, i, 147— 154).— Salts of inercuriphenyl react with ammonia to 
form compounds of pbenylmerciu iaintnine, [(TIgPli)2NH2] . Alkalis 
or silver oxide do not yield the hydroxide, but decompose the salts 
with evolution of ammonia. 

Phenyhnercnrimtumne acetate crystallises from methyl alooliol in 
needles, m, p. 179''; it dissolves readily in alcohol, but spniingly in water. 

The niiraU crystallises from alcohol in brilliant scales, in. p. ilbO 2.15^ 

(decomp.); the sulphate forms a erystaliiue, infusible piocipitate, 
which forms a coinpouiid with ammonium sulphate, 
[(lIgPh),NH.,].,S04.(NH4).804, 

crystallising in rectangular tablets. The chloride separates from 
water in microscopic prisms, in. [». (ilecomp.). 

The acetate reacts with carbon disulplude in alcoholic solution, 
forming mercury diphenyl: (lfgPlL)^NHo*C2H302 + CS.2=llgPli2 4- 
HgS + ChPi^O.. + eXSJ 1. Thiocarbumide forma a white, amorphous 
coiupowid , CSN.X llgPii)j, darkening at 104 105 , iiisolulhc In 

ordinary solvents : (HgPh).,N ll.^'C..ll302 + CS(X = CSX"^(HgPlb4+ 
2N11 ‘hhAlA-X.. Boiling alcoljol docompo^es this compound, yielding 
mercuric Milpliide, mercury diphenyl, and nicrcnri 2 )heHylcijana)iiidt^h.-ii 
amorphous, while precipitate which decomposes when heated : 

CSXVHgPh)^ ngS+ HgPli2 + ON*N(HgPh),. _ 

Diphenylthiocarbamide and pbenyliuercuriaiiimmc aceUte yiea 
mercuric sulphide, mercury diphenyl, and diphenylguanidiuc. ;^i- 
tolyltliiocai'bamide reacts similarly. ’ 
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Electron Conception of Valency in Organic Chemistry 
JuHX M. Nelson and K. George Palk (School of Mines Quart., 1909 
30, 179—198). — J. J. Thomson (Corpuscular Theory of Matter 1907) 
has sugge.sted that the valency of an element depends on the number 
of electrons which can be transferred to or from an atom of the element 
by the action of the atoms of other elements. On this view the valency 
lines, being tubes of electric force, are supposed to have direction the 
direction of transfer of the (negative) electron being indicated by an 
arrow. In methane, for example, the four line.s are directed towards 
the carbon, in carbon tetrachloride away from the carbon, the difference 
between the two extreme states of carbon being eight electrons. The 
■authors have extended these considerations to a number of organic 
compounds, and explain the existence of a number of geometrical 
isomeridos without taking into account spatial relations. 

In the case of ethane, one carbon atom has a charge of four, the other 
of two, negative electrons, so that one methyl group is regarded as being 
lositively charged compared with the other. The behaviour of 
Jipheuylmethyl as an electrolyte may be accounted for on similar 
mas, m solution C(C„n 5)3 ions, positive and negative, being present 
For compounds containing double or triple linking.s, the direction of 
lie valencie.s may, to some extent, be deduced from the behaviour of 
.he compound. Prom the additive reactions of propylene the conclusion 
“ that compounds of the type Il^ClCK, exist in the form 

■ijb— -Ohj, Of the isomeric substances of type RR'ClCRR', the 
table have the formula RR'C—CKK' ; the umslable, RR'C ORR'. 

cinnamic acid, there are three possibilities, PhCIlTih 
.H’COjH, PhCH^ CII'CO^H, and PhCTI CH-CO.^H, which may 
orrespoud with the three known i.somerides. Tlie formula for benzene 
ind the representation of compounds with triple linkings are also 
ionsidered, ° 

The difference between the two e.vtreme states of nitrogen (from 
■mmoma to nitric acid) is eight electrons ; between that in ammonia 
' __« 3 , and nitrous acid, Or= N O , - H, six electrons. Hydrazine is 
ras represented N — , N t — 1I.„ which accounts for the apparent 

tterence in the behaviour of the nitrogens. As regards the diazo- 
ompounds, reasons are given for the assignation of the followin-^ 
R— N ^ ° 

^ for diazonium salts, R — N '- - N'Xfor syn-coni- 

'cirada, andR-N’^N-X for ««fi-compounds. 

le representation of isomeric ketones and oximes is also discii.s.sed. 

(jT. S. . 

Olakke (J. Auier. Chem. Soc ., 1 909, 31, 
lu continuation of a study of the octanes (this vol., i, 125, 
VOL. XCVI. i, 
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and earlier abstracts), y-methylheptane has been prepared This 
hydrocarbon has previously been obtained in an impure state by Welt 
(Abstr., 1895, ii, 97) by treating a mixture of amyl and ethyl mdidej 

'^’when^ n™thyl a-hutyl ketone, obtained by the hydrolysis of ethyl 
w-propylac6toacetate,is treated with magnesium ethyl bromide, y-ntthjl. ' 
y-Lptanol, CHjMe-CMe(OH)-Cn,ll.*, b. p. 161—162 /763 mm., i, 
produced as a colourless liquid with a eucalyptus-like odour. On 
™nvertin<r this compound into the corresponding iodide and reducing 
th^ latter, y-methy'lheptane, CH.AIe-CHMe-OH.Pr. b. jn llpeb 
760 mm., is obtained as a colourless, mobile liquid, which has (► < 1,67 
and 1'4022. The hydrocarbon attacks mercury with formation oi, 
a black substance. 

Diisobutyl or /Jr-Dimethylhexane. Lath.im Clarke (J. Amir. 
Chmi *’oo 1909,31,585 — 590). — The value.s assigned to the physical 
constants of /Jc dimethylhexane by different observers show consider., 
able variation. The synthesis of the hydrocarbon has theretore been 
carried out by two distinct methods, and the product carefully purified. 

The first method consists in treating isobutyl iodide with sodium, 
whilst the second is as follow,*. Methyl isoamyl ketone, prepared by 

the hydrolysis of ethyl «»butylacotoacetat6 is treated 

methyl iodide, and /ie-ri„««f/iyi-/3-/iex<uio . OH-CMe^ CH., tH,Prf 
b D 152 - 154“/760 mm., is thus obtained, riiis compound is converted 
into the corresponding iodide, which, on reduction yields /dc-dimelhjl. 
hexane a.s a colourless, mobile liquid with a pleasant odour The 
hydrocarbon obtamod by the first method had b. p. lOh-106 , 

So™,. 

^TiStiLTi aT,!,X, ..a w a* 

a purer product. 

Preparation of Pure ^thyl^ Al^ohoL PtCcKER 

hatbe:r;':rp;sed fm- the preparation of 

which yields the best results consists in boiling about 7“ of 

ipp...... 10. " ‘S* 

sodium hydroxide; the alcohol is then ^ 

Metallic calcium affords the best means of dehydiating alco^^_ ^ ^ 

Derivatives of the Amyl Alcohols from 
Willy Makck*vald and hu.NsT formation of 

Compare Abstr., 1904, i, 362 ).-! he tendency to 
mixed crystals, which ls shown '>y. enounced in ita 
alcohol and isoamyl alcohol (loc. cU.), is stiff mo p 
case of derivatives of d- and “d ^ith derivatives »i 

unknown, the experiments ^"u f rfo^m^ 

the purest obtainable couiiuoicial (JO/o) ^ > «A>c-butyl 

alcoLl prepared from T^i^ture is generally i 

The freeziiig-pomt curve ot a i/^-racemic 
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horizontal straight line. This is shown to be the case with d- and r- 
1-aniyl 3-nitrophthalates, the m. p. ol the esters and of their mixtures 
lioing 116°; with d- and r-2-ainyl 3-nitrophthalates, m. p. 155", and with 
d- and r-amyl phenylcarbamates, m. p. 31". The solubility curve of 
aqueous solutions of the barium salts of d- and r-amyl-sulphiuic acids 
is also rectilinear. The freezing-point curve of a .//-racemic mixture 
may, liow.ever, show a maximum or a minimum. The only recorded 
case of the first kind is Adriani’s carvoximes (Abslr., 1900, ii, 462). 
The authors have discovered the first instance of the second type in 
the amyl carbamates. Mixtures of tf-amyl carbamate, m. p. 62-2" (uot 
61": loc. cit.) and r-amyl carbamate, m. p. 51-3°, form an unbroken 
series of mixed crystals, and the m. p. curve, which is neither parabolic 
nor hyperbolic, shows a minimum, d- and r-ji-Melhylvaleramides, 
CHMeEt-CHj'CO-NH^, which contain an atom of oxygen less than 
the preceding carbamates, do not exhibit the same behaviour* the 
amides and also their mixtures have the same m. p., 126". The active 
^mide is obtained by converting d-amyl iodide into the Hitrile, C,H:,,'CN 
b. p. 152", Di"" 0'8077, [a]j, + 7’62", which i,s changed by concentrated 
hydro6hloria acid into the amide. r-/3- .Methylvaleramide and the 
Isomeric iiohtxoamide, CII.^PrP-CHj-UO-NH^, m. p. 119", form a series 
of mixed crystals, and the m. p. curve is parabolic. The preceding 
active amide yields on hydroly.sis by 70% sulphuric acid at 110°d-/f- 
methylvalerio acid, identical with Keuberg and Kewald’s d-hexoio 
acid (Abstr., 1908, i, 310; compare also Hardin and Bikorskv, ihid 
ii, 470). 

The problem of racemisation during chemical transformations has 
been attacked. Pure d-amyi alcohol and hydrogen bromide yield ti-amyl' 
bromide, [ajo 4-3'68°. Commercial 95% d-amyl alcohol and phosphorus 
tribromide yield d-amyl bromide, [a]„ + 4-05", or 4-25" allowing for the 
presence of 5% of isoamyl bromide. rf-Amyl alcohol, having aj, - 2'29" 
in a 0*5 dcm. tube, is converted into d-auiyl bromide, which is changed 
by silver acetate at 150" into d-amyl .acetate, the hydrolysis of which 
hy 22% sodium hydroxide for twenty-two hours yields d-amyl alcohol 
having only — 1'08", The raccmi.sation is not due to the hydrolysis 
of the acetate, because d-amyl acetate, prepared from the alcohol and 
acetic acid, regenerates by hydrolysis under the same conditions cf-amyl 
alcohol of unchanged rotation — 2'29". The proof that the racemisa- 
tion occurs during the action of the silver acetate on the bromide is 
urnished by converting the bromide by alcoholic sodium iodide into 

e more reactive iodide, and converting the latter by alcoholic 
potassium acetate into d-amyl acetate, which by hydrolysis yields d- 
amyl alcohol, Up — 2T3° (0-,5-dcm, tube). When the iodide is treated 
acetate, the alcohol iiiuilly obtaiued has un — 

^ 1 St the alcohol obtained directly from the iodide by moist silver 
oside has - 1-49". C. iS, 

Reductions with Sodium Atnyloxide. Otto Diels and Richard 
1909, 42, 1073 — 1076). — Sodium amyloxide acts as an 
oth ageut, being itself converted into iA-ovaleric acid and 
Benzylidencaniline is easily converted into benzyl- 
^ Azobenzene is reduced within a few minutes to hydrazo- 

' c c 2 
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benzene, isoamylaniline being also formed, possibly owing to the 
condensation of iaovaleraldehyde to a Schiff’s base, which is subsequemu 
hydrated. When the reduction is prolonged, ^«oarayIaniIine is the 
sole product. Cinnamic acid is reduced to pheuylpropionic acid. 

Indigotin is instantly converted into a yellow product ; anthraquinof^g 
yields oxanthraiiol, which is reconverted into indigotin on exposure to 
air ; benzophenone forms benzhydro). 

The superior reducing activity of a mixture of sodium and amyl 
alcohol to one of sodium and ethyl alcohol is usually attributed to the 
higher reaction temperature in the former case. That this is not the 
case is indicated by the fact that benzophenone is not reducoil by 
sodium ethoxide at 140*^, but easily reduced by sodium amyloxide at 
90°. E. F. A. 

Tke Scission of Sugars. IV. The Electrolysis of G-lyceroI 
and Glycol. Walther Lob and Georg. Pulvekmacher {Bioe-hm. 
Ztiisck.y 1909, 17, 343 — 355). — Glycerol, on subjection to electrolysis 
in 5% sulphuric acid with cooled lead anodes, yielded formaldehyde, 
formic acid, non-volatile acid.s, of which the calcium salts cottained 
from 19 — 26% calcium, and a pentose. Similar results were obtained 
by direct oxidation of glycerol with lead peroxide. Glycol, under 
similar conditions of electrolysis, yielded formaldehyde, formic and 
carbonic acids, and non-volatile acids, which have not been identified 

S. B. 8.’ 


Union of Carbon Dioxide with Alcohols, Sugars, and 
Hydroxy-acids. Max Siegfried and S. Howwjanz { Zeiisch , phyml 
C^ienx.y 1909, 59, 376 — 404). — Experiments have shown that when 
carbon dioxide is led at 0° into milk of lime containing aliphatic 
bydroxy-dorivative.s, a certain amount of the dioxide combines with 
the hydroxy-compound. This is proved by the fact that the filtrate 
when kept, or when wanned, deposits calcium carbonate, and that the 
amount of this carbonate is constant within certain limits for each 
hydroxy-compound. The phenon»ena are not due to the formation of a 
colloidal solution of calcium carbonate, since in the presence of an 
exce^ of calcium hydroxide the solution is first alkaline, but, on 
standing, becomes distinctly acid. The hydroxy-derivatives combine 
with the carbon dioxide, yielding acids, for example : CHjj'OH — ^ 
CHg'O'CO'OH, which are converted into calcium salts. These salts 
are soluble, but when their solutions are kept or heated, decomposition 
occurs, for example : 

(CH3*0-C0’0)oCa -I- H.p = ^GHg'OH -p CaCOg + CO,. 

The calcimn salts of glycerol carbonic aciViand of ethyl eneglycolcarhouK 
acid have been prepared. The analytical data for the former agree 

fairly well with the formula and 


^ , , ... . CIL/O-CO-O. 

tor the latter with the loroiula * 

0 11 ^ * O * Ov/ ty 

Precipitated calcium carbonate does not react with hydroxy-deriy- 
atives, except in the pre.sence of llie calcium hydroxide, and it is 
possible that ,the liydroxyl derivative reacts with the calcium 
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hyrlroxide, forming a compound of the type {CH 3 * 0 ).^Ca, the hydro- 
lysis of which is prevented to a large extent by the excess of alkali 

present. 

Xlie reaction can then be represented as a balanced reaction : 

(CHa-OlaCa + 20^00^ + 2n„0 (CH3-0-C02)Ca + 2Ca(On),. 

The reaction 2CH3-OH + Ca(OH)j + 200,, = (C!H3-0-C02)Ca + 2H 0 
j^lso takes place to a certain extent. ” ■* 

The following compounds combine with carbon dioxide : methyl, 
ethyl, propyl, butyl, tsobutyl, un.-hxxty\, and hen/.yl alcohols. 
Ethylene glycol, glycerol, erythritol, quercitol, mannitol, dulcitol, 
/.firahinose, xylose, dextrose, laevulose, d-galactose, sucrose, lactose, 
maltose, hydroxyacetic acid, a-lactic acid, paralactic acid, hydroxyi^o- 
'butyric acid. The ratio CO.^/substance has Ijeeu determined in each 
case, hhe value \r less than unity in the case of monohydroxy- 
deiivatives, owing to the rever.sible nature of the reaction. J. J. S. 

Osonium Dibrotnides of Simple Ethers and their Constitu- 
tion. WlaDIMTR W. XsCHEUNZKt’F And W. K. IvON-OWALOFF (/, 

Chem. .S'oe., 1909, 41, l.'U— 145; Jkr., 1909,42, 1531—1540). 
^The authors have investigated the properties and transformations of 
the compound.^ formed by bromine with ethyl and woaniyl ethers. 

The lormer compound has in freezing acetic acid a iiiolocnlar weight 
corresponding with the couipo.sition, Kt.,OBr„ McIntosh's views 
(Trans., 1905, 87, 784) concerning the con.siitution of this compound 
hence being inaccurate. The compound has T)\' 1*7647, Di'"’ 1-7168, 
1)1' I’G644-, Sip 1*496. faking for the oxygen atom of the compound 
the same atomic refraction as is po.ssessed l>y l)>(lroxyl oxygen, the 
molecular refraction is calculated to be 39*8(>/the actual value bein^*- 
4!‘07^ihe difference is accounted for by oxonium oxygen having a 
different atomic refraction from liydroxyl oxygen, and bv tho influence 
e.xerted on tire refraction by the hrmiiine atoms in the dibvomi<le. 
With magnesium ethyl iodide, the comj)otind gives butane: EtolOlBrod- 
21MgIttr= Et.jO -P 2MgBrI 4- CjHjf,, the compound being 

probably .au intermediate pro<hict. Similarly, with magnesium propyl 
iodide, hexane is obtained. , 

The heat o,f formation of Kt.^OBro from its constituents at is 
0T3 cals., and that of the coiTc>poudiug conipouiid of i'?oamyl ether, 
S'75 eal.s. The velocities of formation and of decom- 
position by water have been measured. 

Of the various structural formula' possible for these comjxuinds, the 
- 11... . ^llr 11= 

authors give preference to . T. H P 

^ Derivatives of MonohUlogenated Ethers, D. G.authif.r (du?*. 
thiin. rhi/s., 1909, [viii], IQ. — 358). — In .a jiireliminary^ p>aper 

(Al>lr., I*.)n7,i, 2n)theaulhor has described the method of preparation 
of aikyloxy-nitriles of the type llt>-C'n..*t'N (compare also Sommelet. 
Ah>ti',, 21) by the action of «*ujtroas evanide and lleiirv’s cldoro- 

lut^tliy! alkyl ethers, "lit )-( '1 l.,tT ; the investigation has been extended to 
alkyhixy-nitriles ot the type I Me*t'N. and the extensive series 

of derivatives dcs<u-ibed in tho original may be conveniently con- 
sidered under the following headings: (i) alkyloxy-nitriles of the type 
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RO’CHg’CN, and the corresponding amidea, acids, and esfer;; ■ 
(ii) chloroethyl alkyl ethers of the type RO*CHMeCl, anr] the 
-corresponding nitriles, amides, acids, and esters; (iii) alkvloxy 
ketones of the type .RO*CHR'*CO*H^, obtained from the niti-ile- 
by means of the Grignard reaction ; (iv) imino-ketoueg of the tynA 
R0*CH2*C(NH)*0H./C0*R', obtained by the condensation of the 
nitriles with methyl ketones in the presence of sodium ; (v) etliers of 
acetylenic glycols of the type RO*CHR'‘C:C'CHR'‘OR, obtained from 
the chloro-alkyl ethers by condensation with acetylenic onrano- 
magnesium compounds ; and the products derived from these coin- 
pounds by the action of bromine, hydrogen, or sodium alkyloxides: 

A list of the com poundsdescribedunder the several headings is appended 

(i) Ethoxyacetooitrile (compare Sommelet, Abstr., 1907, i, 21), b, p 

l. 3 1 — 132^/732 mm., !);“'* 0*9077, njJ* 1'388; methoxyacetonitrile [loa. \ 

has 0*9373, 7il^ 1*380: the amide has m. p. 92“ ; proposjaceto- 
nitrile {he. cit.) has Df 0*896, 7?^ 1*4-01 : the anitd^ has m. p, 63 ' ; 
butoxyacotonitrile has 1);“ 0*873, 1*404; isohitoxT/acetic acid 

CjH^O’CHo'COoH, has b. p. 216“/730 uim. : the amide has m. p, 76'-^ ■ 
isoamyloxyacetonitrile {loc. cit.) has Df 0*877, nfj' 1*414. 

(ii) The following chloroethyl alkyl ethers were prepared by the 

action of hydrochloric acid on a mixture of the alcohol and parsldehyde : 
^■Chloroethyl propyl ether., C^H-O'CHClMe, b. p. 112 — 116°/731 mm.;. 
jd-chloroethyl iso/)?/.(y^ e/'/zf’r, (J^HyO’OHClMe, b. p. 132 — ■138°/731 nim. ■ 
^-chloroethyl i^oamyl ether, C'-,HjjO*CHC)Me, b. p. 162 — 16.5‘''/721 nnn, ; 
these ethers react with cuprous cyanide to yield the corrospondin" 
nitrile, and the following compounds were thus prepared : a-ethoxy- 
propiouiti'ile (compare Colson, Abstr., 1899, i, 351), b, p. 
120 — 130^/730 mm., Dl'" 0*878, n}, 1*390; a-vieihoxypropioniirih 
OMe*CHMe*CN, b. p. 118“;729 mm., T)f 0*893. 1*382: thettmir/e, 

m. p, 81®; ayyropoxy^yrofAoniirile, O.^ll^O’CllMe’CN, b. p. ir)0“/727 xi}m,, 

Df 0*806, i’398; a.-'n^iob'otoxypropionilrile, C^H^O’CHMe'CN. 

b. p. 155—1587721 mm., 0*848,' 1-402. 

(iii) noB7itoxypropanone, (.71if,O*0H2*COMe, b. p. 157®/730 min.; 

isoamyloxypi'ojxtnoiie, CkHnO'CH.^'CCMe, b. p. 179 — 181®/730 mm.; 
a~methox7/hutan-ld-07ie, OMe'Vli^'iSOKt, b. p. 1 30— 1 3l“/729 mm. ; the 
phenylhydrazone has b. p. I70'7''18 iniu. ; a.-7Oet,hoxyperitan-^-07xt, 
OMe'Cit.j’CUPr*, b. p. 142 — 150“/730 mm. ; ji-methoxybutan y-ora, 
OMc-CHlMe-COMe, b. p. 114 727 mm. : the phenyl hydrazoxxe lorms 
yellow crystals, m. p. 57'; ji-ethoxybuUni-y-oae, OEt-CHl\Ie*COMe, has 
b. p. 1287727 mm. ; fd-}>ropo.ryh7it<Ln-y-07ie, C^H^O'CHMe’COMe, h. y. 
148 — 149'7727 mm.; fi-tneihoxyjKntany-one, OMe*CH>le*C0Et, b. y. 
1337729 mm.; l3~ethoxy/>erUan~yone, OEt*CHMe*COEt, b. p. 
145 /727 mm, • 

(iv) The imino-ketones preparod by the condensation of the 
alkyloxyacotonit.iile.s in the prcsonco of so<liuni wi-re isolated in the 
form of their copper salts; the ketones themselves were not obtained 
in a state of purity; ethoxyacotonitrile condenses with (a) acetone to 
form trhe irmne-ketnne, < )kt.*CH.,*C(2N ll)*CHg*COMp, of w.liic‘!i the 
copper salt has m. j). 158': the coppe)' salt of the methyl derivative, 
UKt*CHo*C(AS H)*CTlM€*COMe, is also described; with {b) methyl 
ethyl ketone to form the imino^ketone, OKt*OH2’C(NH)*CH2‘OObt> 
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the copp^T salt of "which has m. p, 135® ; with (c) acetophenone to form 
the imino-ketone, OEt*CIl2*C(NH)'CH2*COPh, of which the copjyer 
is described. ^ 

Jlcthoxyacebonitrile condenses with (a) acetone to form the com- 
pound OMe*OH2*C(NH)-OH2COJIe, isolated in the form of its copper 
calt • with (6) acetophenone to form the compound 

^ ' OMe-CH,/C(NH)-CH2-COPh; 

the copptr salt has m. p. 190®. 

(v) ah - J^imet^toxy - - butineiie, OMc'CHg'CiC'CHg'OMe, b. p. 

l58°/730 mm., 0*9575, 1*437 ; the dibromide, 

OMe-CH/CBrlOBi-CHg-OMe, 
has b. p. 120°/16 mm. ; the Utrahromide, 

OMe-CH^-CBr^-CBiyOHg'OMe, 

h. p. 162®/17 mm.; Q.h-dittlioxy-\i^-hutvnene^ OEfCH^’C'iC'CHg'OEt, 
has h. p. 179 — 180®/730 mm., 0*9156, 1-435; ah-dipropoxy- 

C3H-0*CH,/C:C*0H2*0C3H7, b. p. 150®/20 mm,, 
Bf 0"8916, 1"434 ; ah-dii>obutoxy ^^-buthieue, 

04H^0*CH,,*C:C*CK.2*0C,H„ 

h. p. 159 — 160®/20 mm., Di** 0*8739, 1-433 ; ah-di\f^oamyloxy- 

^^■butinene, C^HuO-CH^'CiC’CHg-OC Ifjp b. p. 190— 102°/15 mm., 
Bf 0*8834, 1*445; (ii-diinetboxy-^ydiexinene, 

OMe-UHMo*CiCCllMe*O.Me, 

b. p. 160°/730 mm., DJ'' 0*8995, n{;* 1*428; ISi-dUthoxy-^y-hexinene, 
OEt'CHMe-CiC-CHMe-OEt, b. p. 178—180^.730 mm.', Dl' 0-S944, 
n]t 1'435. 

On direct hydrogenation in the presence of reduced nickel, the 
above acetylenic ethers yield the corresponding saturated derivative ; 
in order to obtain as large a surface of nickel as possible, the author 
adopted the expedient of coating glass beads, 2 mm. diameter, 
with nickel by shaking the slightly moist beads with nickel 
oiide, which was then reduced at 330®. aS-T.)imethoxybntane, 
b. p. 132 — 134°/733 mm. (compare llamonet, Abstr., 1905, i, 403), 
obtained by reducing the corre.'ponding butineno, was, at Bouveault’s 
suggestion, converted into adipic acid by the successive action of carbon 
dioxide and water on the organomagnesiuui derivative, 
MgBr*Cll/(Cll2)X'li2*51gBr, 

obtained from the aS-dihromobutane prepai'ed by the action of hydro- 
bromic acid on the ether ; sebacic acid was also «.!btained in the course 
of this reaction. a8-/)ietboxyhutan^, tlEt’CH/CH.i’CH^'OHoOEt, lias 
b. p. 155 — 157® 730 miu. 

By the action of isodiulii alkvloxides oh the ethers of acetylenic 
glycols, ethylenic ethers of tho type 01\*CHo'C(OR )iCH*Cll2*OR 
were obtained, which on hvdrolvsis furnisli diketones ; ay§ 
mathoxy - - hulyUne, OMe-0 1 has b. p. 

179— 180^/730 rum. ; ah-dime.thoxy-y-ethoxy-\^ lottylene, 

OMe-(;U..*t\OEt):(-’n*t’H .-BMe, 

has b. p. 185 — 187' 732 nm*. ; a-'/h-trietho.i'y-i\^-h}itide.ne^ 

. ()EfCll.,*C(ttKt):cU'CH2-OEt, 

has b. p. 198 — 20(h'-729 imn, ■. • Xf -hexylene^ 

O.Me*lJHMe*C(OKt):(ni-CUMe*OMc, has b. p.'l75~177' 730 mm. 

• M. A. W. 
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Slow Oxidation of Wiu.um 

Foster {J- Amer. Cliem. Soc., 1909, 31, 596 602).— Halogc, 

derivatives of ethylene are capable of o! " 

with formation of acyl halides. Demole (Abstr 1878, 401 84,) has 
shown, for example, that aa-dibromoethylene undergoes oxidation on 
exposure to the air in accordance with the equ^ation 
2CH„:0Br2 + 0.. = 2CH.jBr-C0Br. 

A study of the action of dry oxygen on aa-dichlorovmyl ethyl ether, 
crepared by Neher and Foster’s method (thm vol., J, 202) has show,, 
that this compound is slowly oxidnsed with formation of ethoxydiloro- 
acetyl chloride, carbonyl chlor.de, and othy •• 

2CCl»:CH-OEt + 0., 20]tt-CHCl-COCl 
and CCl, :CH-OEt + O., — > COCi; + H-CO.Ft. Sm.all quantities of ethyl 
chloride^ also seem to be jnrodueed. 'I’he mechanism of the reaction is 

ordinary atmospheric pressure, and 53-54° 1 mm., is a clear, co our. 

less, fuming liquid, which has D'/ 1 -2639. W hen treated with so, hum 
ethoxide, it is converted into ethyl dictho.xyacetate. F. D. 

Spontaneous Crystallisation of Chloroacetio Acid and its 
Mixtures with Naphthalene. A- Flokexoe 

Isaac (Proc. Ro,,. Soc., 1909 ,, 82 . A, 184-18, *).-Microsoop.c e.xamma. 
tion of ci'vst-als of chloroacetio acid obtained from fusion or solution 
has shown that there are three modifications a, /3, an<i y, whicli nielt 
. respectively at 61-5°. 55’, and 50’. The a-foim is the most stable, 
and the yform the least .stable. The more stable mod. icat.on crystal- 
lises with sharp edges in the solid mass of the less stable substance as 

if it were growing in a liquid. . t 

The solubility and supeisolubility cufves of the three form., in 
water have been determined ; the supersolubility curves are separated 

from each otlier bv intervals of .5’ to 6°. 

Experiments with mi.xtures of chloroacetio acul and naphthalene 
have given no indication of the formation of mixe, crystals, a result 
which is oppo.scd to tliat obtained by t.ady {sVbsti., 18J9, ii, 40 j). 
The four curves representing the solul.ility of naphthalene in .quid 
chloroacetio aci.l and of a , ft , ami y-chloroacet.c acids m liquid 
naphthalene, as well as the fori esponding supersolubility curies, h,i 
3 determined. The diagrammatic repicsenlation of ^ ™'- 
shows that no less than eight f.eez.ng points may be exh.bite.l by the 
fused mixtuie of tbe two substances. Eacli modihcation ot a j 
n^Jhous substance paissesses thoreforo a 

spontaneous crystalli.sation in it.s mixtures with anothe^ substanc 
which is not polymorphou.s. • - ' ' 

Solidifleation of Mixtures of Water and mButyr^o^ Act , . 

Af II Faccos (Cowpb reio/., U'<>9. 140, lie.) lu.-. 
voi., i, 130).— The freezing-point c.i ve of the sy.stein water- m > 
acid has been studied. Tlie eutectic mixture, separating ’ 

hlilf Dm ^r eomiaisition (Vls'-V. '' T"HD>. ^o evidemcji^ l- 

obtained of the existence of detiinlo hydrates. Above 3 , ) 

•• and niL T, 1903, 209, 337 -377. 
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and water are miscible in all proportions ; below this temperature, 
mixtures containing 25 — 60% of acid are not homogeneous. 

W. 0. w. 

Theory of Hydrolysis of Pats and Oils. J. Kellner {Clvem. 
Znt 1909, 33, 453. Compare • Balhiano, Alwtr., 1902, i, 450 ; 1903, 
j^ 547 ; 1904, i, 216, 798; Lowkowitsch, iToc., 1899, 15, 190, Ahstr., 
1903, i, 235 ; and Marcu?son. Abstr., 1900, i, 924).— It is shown that 
when palm kernel oil is bydrolyfod by an alkali hydroxide under 
atmospheric pressure, the reaction is quadrimolecular, and no mono- 
or di-glyceride is formed as an intermediate product. When the 
hydrolysis is accomplished in an autoclave in presence of zinc oxide, 
the reaction tends to become bi- and ter-molecnlar by the formation, 
of lower glycerides as intermediate products. T. A. H. 

Oleic Acid. Wilhelm Fahrio.v {Chem. Zeit., 1909, 33, 429). — 
The author calls attention to the occasional presence of unsaponifiable 
matters, saturated fatty acid.s (palmitic aci<l), and linoleic acid in 
commercial “ Acid Oleic puriss.” L. de K. 

Linolenic Acid of Linseed Oil. Ek.nst ‘Erdmann and Fred 
Bedford (TJrf., 1909, 42, 1321 — 1333). — The results of the investiga- 
tion show that linseed oil contains a iinoleruc acid, and that the solid 
hexabromide of this, on dehronhiiation, yiedds a mixture of a- and 
iQ-linoleoic acids, the second i.somcride being cliaracterised by yielding 
a liquid tctrabroinide. 

liie mixed fatly achls of linseed oil, after removal of saturated acids 
bv cooling to 0'^ and filtering, wcie found to distil for the mo-st part 
unchanged at constant temperatiire undrr reduced pressure, and this 
method could not be used for their separation. The oleic acid w*as 
eliminated by' converting the acids into their barium .salts and treating 
these with a mixture of be)iz^*ne, alooliol. and water, in which barium 
oleato is sparingly soluble. TTie nuxture of acid.s, recovered from the 
barium salts, and now free from oleic acid, was estovihed, and the 
quantity of hydrogen required for tlie complete reduction of the mixed 
psters by Sabatier and Somlorens’ catalytic proces.s determined in a 
specially devised apparatus, de-'^cribod obewhere (Medford, Dim. 
Halle, 1906). The sole product of the reduction was ethyl stearate, 
and the quantity of hvdrogen ah.sorbod iirlicated that in the mixture 
of esters used .about 22T, was cthvl a-linolcuate. and the rest 

ethyl linoloatc, a-Linolcnic acid hexal)roiiiide, m. p. 179^ 

(he.xabi oino.stearic acid), is ivaddv pi epared by adding bromine in small 
quantities to a well-cooled solution of the distilled, mixed fatty acids 
of linseed oil, .separating the crystals, which form after twelve hours, 
and washing with ethvl acetate. The ethj/f ester of the hexa- 
bromide. in. p. 151'5- -ir)2‘.'> is ciy.sfalline, as is also the methyl ester, 
111. p. 157- 158\ 

^Vhon <iissolved in alcohol ami heated with /.ine tilings, the he.xa- 
hroiiiiile is rethn-ed. yielding a mi.xture ol a- and ft-lixoleiuc ucids, 
h. p. 157 — 158’’ O'lHM - 0-1102 mm. Tiio ethyl ester of the liexa- 
broinido is reduced undoi similar I’oiiditious, yielding a mixtuio of ihe 
^'thyl esters of a- ami ^-linolenic rtch/s, b. p. 132 — mm. 
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pressure, Df 0-8919, 1*46763, 1-46468, 1-47489. On 

"reduction by Sabatier and Senderens’ process, both the mixture of 
acids and the mixture of esters absorb the equivalent of six atoms of 
hydrogen, but on re-bromination, only a small proportion of the solid 
hexabromide (the additive product of the a-acid or its ester) is formed 
the residue in the product of the reaction being a liquid tetrabromide 
(the additive product of the )8-acid or its ester) in each case. 

T. A. H. 

Constitution of Linolenic Acid. Ernst Erdmann, Fred Bedford 
and Fritz Raspe 1909,42, 1.334 — 1346. Compare precediiig 

abstract). — Investigation of the decomposition products of the ozonide 
peroxides of a- and /3-linolenic acids shows that the two acids must be 
regarded as stereoisomerides having the formula 

CHEt:CH-CH.F0H:CH-0n./CH:CH*[CH2]--C02H. 

The mixtuie of a- and /3-Hnolenic acids, obtained by the reduction of 
the hexabromide of the a*acid {loc. dt.), when dissolved in hexahydro- 
toluene and treated with ozone at — 20^^, yields an ozonide, , 

in tlio form of a colourless, viscous oil. If chloroform be used ns a 
solvent, an ozonide peroxide, of gummy consistence is formed. 

The ethyl ester prepared from th«? mixed acids also yields an ozonide 
peroxide under similar conditions (compare Harrie.s and Tbieme, Abstr 
1906, i, 226, 793). 

The ozonide peroxide of the ethyl esters, when treated with cold 
water, is decomposed readily to the extent of about one-third, and this 
portion is regarded as derived from a-linolenic acid, whilst the residue, 
which decomposes when heated with water, is regarded as derived from 
the /3-acid. Tlie decomposition products in both cases are the same, 
namely, prcrpaldeJiyde {p-niirophenyihijdrazone, m. p. 124 — J24-5°), 
malonic acid and the dialdebyde and semialdehyde corresponding to 
, this, and ethyl bydrogen a'zelute with the corresponding semialdehydc. 
The carbon dioxide and acetaldehyde also formed are shown to be duo 
to the decomposition of the malonic acid semialdehyde on heating. 

T. A. H. 

, Catalytic Actions of Colloidal Metals of the Platinum 
Group. V. Redaction of Fats. Carl Paal and Karl Kotr 
{Btr., 1909, 42, 1541—1553. Compare Abstr., 1903, i, 599).— It has 
been found possible completely to reduce castor oil, croton oil, olive oil, 
cotton seed oil, linseed oil, butter, and lard by repeating the treatment 
with palladium hydrosol and hydrogen a second time \ sesame oil and 
oleoinargarin were not reducod completely. In all case.s the volume 
of hydrogen required to effect coraple.te reduction was greatly in excess 
of that calculated from the iodine values. 

The product obtained from castor oil is a hard, white, crystalline 
mass, softening at 78'^, m. p. 81*^, which does not taste like the parent 
sub.stance^. 

That derived from croton oil i.s a reildish-brown, hard fat, m. p. 
49 — 51°, which does not possess the characteristic physiological 
properties of croton oil. Olive oil yields a hard, white, crystalline mass, 
which softens at 61°, m. p. 68*5°. A white, brittle substance, m. p- 
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^5_— 60°, having an iodine value 2, was obtained by reducing sesame 
oil. Cotton seed oil yields an almost colourless and tasteless, hard, 
brittle substance, m. p. 56 — 60®. The product derived from linseed 
oil is 9- hard, whit© substance, ra. p, 61 — 65°. Butter, when reduced 
completely, is converted into a white, fairly hard, brittle substance, 
which softens at 36°, in. p. 44®, tastes somewhat like cacao fat, and 
lemains unaltered for several months. I^ard is converted into an 
almost tasteless, hard, white tallow, m. p. 56—60°. The product 
(iodine value 1*2) obtained sfrom oleomargarin i.s a white, brittle, 
crystalline, almost tasteless substance, which softens at 47°, m. p. 55° 

W. H. G. 

Preparation of Ether Esters. 'SI. H. Falomaa (Ber., 1909, 42, 
1299 — 1302). — Til© methyl, ethyl, and propyl esters of methoxyacetic 
acids when prepared by the actioii of the corresponding alkyl iodides 
on silver methoxyacetate, have b. p. 131-06 — 131*r2°/763-l mm., 
14:3'9°/747*5 mm., and 165-2 — l65'4'775y-5 mm. respectively; these 
boiling points are in every case higher than those quoted by previous 
authors for samples prepared by the interaction of the sodium alkoxide 
with the esters of the chloro-substituted acids. P. H. 

The Walden Inversion. IV. Fmil Fischer and Helmuth 
Scheibler (Ber., 1909, 42, 1219 — 1226. Compare Abstr., 1908, 
i, 857). — The object of this investigation was to ascertain whether the 
Waldcndn version is conditioned by the dii'cot union of the carboxyl group 
with the asymmetric carbon. atom. C^-Hydroxybutyric acid yields a* 
dextrorotatory )3-chl<>robutyric add, which, when treated with silver 
oxide and water, is reconverted into the original ^/^•hyd^oxybuty^ic acid. 
In this case, therefore, a ^Valden inversion does not take place, although 
it is possible, but very improbable, that a double inversion occurs. 

Methyl l-jS-hydroxybutyratCy C7Hj,,03, is a colourless oil, b. p. 
67 — 68‘5°/13 n»m. ; the corre>ponding imtdtre ester has b. p). 67 — BS®/* 
12 — 13 mm. The active e.ster. when hydrolysed, yields ?«/3-bydrosy- 
butyric acid, [a ){7 -14-1° ( + 01‘) in water (compare Magnus-Levy, 
Arch. expt. Path. Pharm,., 45, 390; McKenzie, Trans., 1902, 81,’ 
1411), and when treated with phosphorus pentachloride yields dextro- 
rotatory rmthyJ ji-chJoTohiiiyTate, C^H^ChCT, a colourless oil, b. ‘ p>. 
48— 51°/13 inm., +2l'9C to +23-89\ The latter substance, 
when hydrolysed with alkalis, is converted cliieily into crotonic acid, 
whilst with acids, it \ields dextrorotatory {A-chlorohutyric acid, 
171170201, a white, crystaliino solid, b. p>. 99 — 100^ 13 mm., [aj^ 4-27-1 ' 
in water containing an e(]nivalent amount of sodium hydroxide, 
[a];!’ about h42'’iii water. The active methyl /3-chlorobutyrate, when 
boiled with water for about forty hours, is cojiverted into /-/l-hydroxy- 
butyric acid, although raceniisation takes place to some extent dvu’ing 
the reaction. The active /i-chiorobutyric acid behaves in an analogous 
manner wlien treated %Yith water and silver oxide at 37 . 

\V. H. G. 

Oxidation of Ethyl Glycollate by Mercuric Oxide. IIerma.nx 
Fixger (/. pr. Chcm.s 1909, [lij, 79, 368). — Warm solutions of the 
hydrochloride of ethyl glycollate in water, alcohol, pyridine, and 
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oilier solvents are oxidised by yellow mercuric oxide, forming a rcj 
syrup which does not contain mercury and forms a red potassium salt 
The investigation of the substance is being continued. C. S. 

Solubilities of the Oxalates of the Rare Rarths. II. Solu- 
bility of Manganous Oxalate in Water, Ammonium Oxalate 
Sulphuric or Oxalic Acid, and their Mixtures. Otto Hauskh 
and Fritz AVirth {J. )yr. Ckem.t 1909, [ii], 79, 358—368. Com|iare 
Abstr., 1008, ii, 778). — Fractional crystallisation of the double 
manganese nitrates affords a rapid method for the separation of the 
metals of the cerium group, hut it is essential that the double salt and 
the solution should be free from the simple manganese salt. Contraiy 
to statements in the literature, manganous oxalate is not easily soluble 
in dilute acids ; the precipitate obtained by the addition of oxalic acid 
to an acid solution of salts of manganese and the metals of the cerium 
group always contains manganese. To find an explanation of this 
tact, the solubility of manganous oxalate at 25° in water, oxalic acid, 
ammonium oxalate, sulphuric acid, and mixtures of sulphuric and 
oxalic acids has been determined. 

Manganous oxalate occurs as a pink trihydrate, which changes at 
the ordinary temperature to a colonvles.s, stable dihydrate; the 
anhydrous salt is pink. The solubility of the dihydrate in w.iter at 
25° is 0'00218 gram-mol. per litre. In oxalic acid or ammouinm 
oxalate the solubility is greater, probably owing to the formation of u. 
tnangano-oxalic acid, ; in accordance with this supposition, 

It is found that the solubility in sulphuric acid is greater than that 
in water, and is only slightly diminished by the addition of oxalic 
acid. 

The most favourable condition for the separation of manganese 
from methla of the cerium group is thea<ldition of a large excess of a 
concentrated ^olution of oxalic acid to a solution of the oxalates in an 
acid of 2‘5 normality ; the precipitate, however, even after a repetition 
of the process still contains manganese. . C. 8. 

. Velocities of Addition of Bromine to Itaconic, Citraconic, 
and Mesaconic Acids. I. Arxaldo Filth and (i. (jAr.tAONi 
{J^end. A''cad. .Set. J'is. Mut. 1909, [iiij, 15, 18 — 22). -The 

authors have iiiea.*ure<l the velocities of addition of bromine to 
itaconic, citraconic, and mesaconic acid.s in ai^ueous solution at 25°. The 
addition takes place very rapidly in all threo oases, and is complete for 
the maleic forms, citraconic (910 seconds) and itaconic (967 seconds) 
acids, after about equal times ; for mesaconic acid, which is fumaroid 
in structure, 2715 seconds are taken. These re.sult.s are in agreement 
with the observation ot Bauer (Abstr., 1904, i, 841), Bauer and Mor^er 
(Abstr., 1907, i, 307), .aii5 Abati (this vol., i, 104), that with cM-forms 
the addition of hromirie is far more rapiil than witli tho corresponding 
irrfu.s-modilications. W’itn citraconic and itaconic acids the constants 
of the reaction undergo vciy great variations, at Hrst oscillating .about 
a certain value, and ilien increasing more and more rapidly until llu! 
leaction is complete. Witli nie.saconic acid, theso variations are small, 
the constant i nci easing soniewliat only towards the end of the reaction. 

T. H. P. 
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Optically Active Methyl Hydrogen Esters of the Tartaric 
Acids. Willy Marckwald aad L. Karczac (Aer., 1909, 42, 
1518 — 1522). — III accordance with theory, it has been found possible 
to prepare from t-tartaric acid two optically active methyl hydrogen 
esters, which may be represented by the 

COgMe CO^Me annexed foi muUe. it is not yet known which 

H-d-OH and OH-G-H formula belongs to which acid. 

1 ATT.o.TT Methyl hydrogen t/-tartrate crystallises 

H'C'OH. ^ with I HjO, the presence of which has hlther- 

00., TI to b^en overlooked (corupare Walden, Abstr., 

1898, ii, 149). The optical rotatory power 
of the aqueous solution + 14-56'’ (c = 35), + 16-05'’ (c- 21), 

ra]|j^+ 18'41'^ (c = 10*5), [a]}!* + 18‘7P (c = 6-3) ; the crystalline calciuyu 
salt, [al'f;' +17-80'-’ (c = 22-5), + 18-56'^ (c-lOd), 

17-32'’ (c = 5’06), was also prepared. 

i-Tartaric acid, when boiled with an equal w’eight of methyl alcohol 
for ?ix. to seven hours, yields r-methyl hydrogen 'mesotarirate, CgHgOg, 
a crystalline solid, m. p. 82’, and inethyl mesolartrate, 
crystallising in glistening needles, m. p. Ill'’ (compave Anschiitz, 
Abstr., 1888, 448). The calcium .salt of the racemic hydrogen ester 
crystallises -with 3H^O. The racemic compound is readily resolved 
through the strychnine salts. The .'ilrycknine s<.ilt of the l^vorotatory 
methyl hydrogen ester is soluble with didiculty in water, and has 
111 . p. 118 — 119®; the more soluble etrychuine salt of the dextro- 
rotatory ester has m. p. 97’’. The dextrorotatory avvmonium salt of 
the methyl hydrogen ester, forms colonrloss crystals, 

W'lJ +13-28^ (c = a0), +17-08" (.’ = 12), +18’09" («^6); the corre- 
spondiDg calchim salt, (OjM^Oj;)Xa,4H^O, forms white crystals, 
[a]u +6 7° (c = 6), and when decomposed with oxalic acid yields Isevo- 
rotatory methyl hydrogen mesotarirate^ obtained as a syrup, [a]}; - 5 '43° 
(c^9-2). 

The kevorotatory ainmoiuum suit [aj,, -20-83° (c = 6); the 
corresponding calcium salt has [a],, - 7-3' (c — 5). W. H. G. 

Application of 8-Chlorovalerolactoiie in the Preparation of 
Acids and Lactones. Hehm.\s.n' Lelciis and Ekn'esto MObis (fier., 
1909, 42, 1228^ — 1238. Compare Abstr., 1908, i, 510). — S-Cbloro- 
viiki'olactone may be empdoyed with great advantage in the prepara- 
tion of valerolactone and 3-hydroxyvaleroiactuiie ; in the lirst ease the 
chloro-compound is treated with phosphorus and hydriodic acid, whilst 
in the second it is acted on by alkalis. 3-Ohlorovalerolactono reacts 
with potassium cyanide in alcoholic solution, yielding 3-cyanovalero- 
lactone, which if, however, almost entirely converted by the action of 
more potassium cyanide into Sy-dioyauobutauc-a-carboxylic acid. The 
latter substance when hydrolysed yields bntanc-a/?8-tricarboxylic 
acid, this being the best uiethoii of obtaining this acid. 
Ethyl sodiouialonate reacts with 5-chlorovalei-olactoiie, yielding 

two lactone esters, and 


— 0 
\OHyCU, 



The latter substance, when liydro- 
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lysed, yields two isomeric acids, although three are possible, namfilv 

, O— /’ 


(6h,.ChVh-CH,)„C(CO,H),. 


CO,H-|GH.,]j-CH-CH, 
oii;1.,'Ch-ch; 


>c<' 


■Co 

I'O’ 


and 


' o ---J 


Ethyl a^-dicyaHobiitane-^~carhoxylate^ CyH^.^O^N.,, prepared by 
acting on an alcoholic solution of 5-cLlorovalerolactone with pota>is. 
ium cyanide and treating the product so formed with an 
alcoholic solution of hydrogen chloride, is a colourless, vjs(nJ 
oil, b. p. 198 — 200'^/14: mni. (corr.) ; the corresponding 
was obtained as a viscous, non-crystalline mass; the mdium salt 
C-H 702 N 2 Na, forms small needles; the silver salt, C 7 H^ 02 N 2 iVg, was 
prepared and analysed; the amide, O^HyONj^, crystallises in lart^e 
hexagonal plates, n>. p. 90 — 9,r' (corr.). 

8-Cyanovaleroiactoue was not isolated from the product obtainod bv 
the interaction of S-chlorovalerolactone and potassium cyanide, but its 
presence was demonstrated by conversion into y-hydroxyadipic acid 


- 0 . 


^CH’CH. 2 *C 0 .>H, microscopic crystals, 


Uicton^, 

201 — 202^ (corr.). The latter substance is converted by alcoholic 
hydrogen chloride and subsequent treatment with alcoholic ammonia 


into pyrrolidoM’a.-acetamxde, 


CO“N K 


>0H*CH2-C0*NK2, 


crystal- 


lising in colourless needles and thin prisms, ra. p. 149 — 150'^ (corr,). 

The lactone ester, mentioned previously, is a heavy oil, 

b. p. 218 — 220'^/14 mm.; the corresponding acid was obtained as 
a colourless syrup ; the silver .«alt, C\.,H., 0 ;Ag 3 , wa.s prepared and 
analysed; the amide, NiX 2 *CO*[OH.>]. 2 *Gil(OH)*(Jll 2 'CH(CO*XH 2 ).;, 
crystallises in needles and small prisms, m. p. 154 — 165^ (decomp., 
corr.). 

The lactone ester, Cj-H.,^0^, crystullh'^es in tufts of colourless needles, 
111 . p. 12’2 — 123^ (corr.) ; the amide, C 23 Hj 50 gN 2 , crystallises iu foiu- 
sided plates, m. p. 239 — 240^ (corr.). 

The ester when hydrolysed yields a mixture of two isomeric acids, 
Cj^^HjgOg ; the one crystallises in colourless, iridescent, hexagonal 
leaflets or long needloa, m. p. 235 — 236^, at which temperature it loses 
ICO^; tlie other crystallises in colourless, broad prisms or four-sided 
plate.s, m. p, 180 — 181'^, and loses carbon dioxido above this 
temperature. W. H. G. 


Dibasic Ketonic Acids. II. Ethyl a-OxalyJglutarate. a-Keto- 
adipic Acid. Hksri Gault {VojnpL rend., 148,;1113-~lil3- 

Compare Abstr., 1908, i, 713; this vol., i, 134). — Cocdensiition of 
ethyl oxalate with ethyl glutaratc i.s brought about by sodium ethoxide 
in etheieal solution with formation of a iriixturo of etliyl 4 ;5-(liketo- 
cyc/opentaiie 1 : 3-dicai'boxylato (Uieckmann, Abstr., 1894, i, 324) and 
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^thjl a^oxalylglutarale, C02Et*GH2'CH2*CH{C0-C02Et)*C02Et,. Under 
certain conditions, only the latter is obtained. The new ester loses 
c.irboQ moijoxide when distilled in a vacuum, and forms ethyl a-carboxy- 
Mutarate (Emery, Abstr., 1891, i, 54). On liydrolysis, it yields 
l-h&toadipic acid, G02H-C0*[CH2]3*C02H, m, p. 124“. W. O. W. 

Action of Chlorides of Dibasic Acids on Ethyl Sodio- 
malonate. Johannes Scheiber {Ber., 1909, 42, 1318 — 1-323). — This 
work was undertaken with a view to the preparation of diketonic acids 
to be used in further syntheses. 

Succinyl chloride reacts with ethyl sodiomalonate to form a mixture of 

CH 'CO 

iihyl ‘l-.b-dHutoc.yclopentancA :\-dicarboxylate, 2 ^C(C02Et)2, 

OU.-i'CO 

m p and ethyl succinyldiinatonate, 

CH(C02Et)2-C0'CH./ClI_,-C0-CH(C02Et),. 

The former dissolvos in most organic solvents, but not in water or 
aqueous alkalis, and gives no coloration with ferric chloride. It reacts 
with phenylhydrazine. in acetic acid to form a j)yrazolou$ derivative, 
0 „iH 2 o 03N4, m. p. 177“ which is crystalline and gives an intense 
violet coloration witli ferric chloride. Ethyl siiccinyldiuialouat© was 
freed from the associated substance by treatment with a current of 
steam, and was then obtained as an oil. It dissolves unchanged in 
alkalis, gives a red coloration with ferric chloride, and yields a 
dipyrazolone derivative, m. p. 18S“, with phenylhydrazine 

in acetic acid. 

Glutaric chloride reacts with ethyl sodiomalonate to form ethyl 
glutaryldimalonate, OH(CO.,Et)/00*CH2*OH2*CH,^*CO*CH(C0.2Et).,, 
which was obtained as a viscid oil. It gives a red coloration with 
ferric chloride, and with phenylhydrazine in acetic acid reacts to form 
^ dipyrazolojie derivative, m. p. 118“, crystallising in pale 

yellow leaflets. 

Adipic chloride condenses with ethyl sodiomalonate to give ethyl 
u,dipyldwialonaie, 

CH(CO2Et)2-CO-CK./Olf./CH2'GU.2-CO-0H(CO2Et)g, 
which was obtained as a viscous oil. It is hydrolysed readily by 
ainmonia and by aniline, yielding respectively the amide and anilide 
of adipic acid. With phenylhydrazine in cold acetic acid it yields a 
dipyrazolone derivative, ui. p. 124“. T. A. H. 

Acetalyl Sulphide. Emil Eisciieu {Her., 1909, 42, 1070 — 1071). — 
Acetalyl sulphide, S*[GH.>'Cll(OEt is prepared by beating chloro- 
acetal and potassium sulphide in concentrated aqueous-alcoholic 
solution in an autoclave at 130 \ It is a colourless liquid, b. p. 
113— 147-711 mm.j or 280“/75o mm. (corr. ; decomp.), easily soluble in 
organic solvents and distinctly sit in water. » E. E. A. 

Preparation of Acraldehyde. Gustae Fk. Bergu (/. pr. Chein., 
1009, [ii], 79, 351 — 357).— Five hundred grams of a mixturo of 19 
parts of glycerol, D 1’23, aud one part of pho.sphoric acid, I) l‘T, are 
placed in a metal still of 4 litres capacity, which is attached through a 
short condenser to a short-necked tlask ^750 c.c.) containing 100 gmins 
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of sodium chloride immersed in a water-bath. The flask la attached 
through a long condenser to a receiver, consisting of an ordiniuy 
distilling bulb (300 e.c.) containing 15—20 grams of calciuin chloride 
which has been treated with carbon dioxide. Daring the preparation, 
the water in the bath is kept boiling gently. The impurities are 
retained in the flask, and the acraldehyde which collects m the receiver 
is obtained pure by a single distillation. The yield is about ..8% the 
same as that obtained by Redtcnbaclier’s potassium hydrogen sulphate 
method but the author’s process possesses the advantages that 
dehydrated materials need not be used, larger quantities can be 
employed, and the distillation can be commenced immediately after 
mixing. 

Constituents of Ethereal Oils. eimf-n-Heptanal Acetate and 
enof-n-Octanal Acetate. Ekiedrich W. Semmlek (Rer., U09 42, 

1161 1163. Compare this vol., i, 230). — When n-heptaldehyde is 

boiled with acetic anhydride and sodium acetate, the products are 
unaltered aldehyde, eao\-n-h>,ptaldeh!/de mowMcetaie, 

ch.,-[ch.j,-ch;ch-oac; 

and the diacetate, CHs-LCH^-CHlOAe),. The yield o enolic 
acetate is about 50v,. It is a colourle.ss oi , b. ■ 

D-® 0'8{i8 Wo l’-t3258. The diacetate has b. p. 1-^-' 124 ,10 mm,, 

0-963 n 1-427 When boiled for some time under atmostihenc 
pressure, it yields acetic acid and the aldehyde or its monoacetate 
^ n-Heptaldehydeseniicurbazoae, crystaUises 

from methyl alcohol, aud has m. p. 100 -10<°. «-Octa1dehyde behaves 
in a similar manner with .acetic - 

n-OcUddehyde aceU.te, CH 3 -[CH,l,-CH.OH-OAc, has b. P- SO-'J 
10 mui., 0’88, and Wn l'4:i256. The diacetate has b. p. 133—1.30 

^Octaldehydeoxiine, Cir 3 -[(ill..i],f;;'H:N-On, 

9 mm. and m. p. 60°. The setmearbazone, Mi tO AH ,, lia» 

m. p. 101°. J. 3. 8. 

Semi-aldehyde of Succinic Acid. (A Correction.) Kkxst 
Alefet-d (Her., 1000,42, 1426. Couipaie this vol., i, 13-). He 

m. p. of the ;,.nitrophcnyniydrazone of the^semi-aldehyde is erromoud; 

given as 158 ' j this sub.stance li.\s in. p- 1 • 

Tautomerism of Aliphatic Ketones. V H. ll.vscu (fe-, 1 ^ 
42 1052 — 1055) — When heated in scaled tubes at above - P 

acetic a. hydride »d fused sodium acetate, the simple aliphatic ketoces 
are converted into lantomoric colic forms, with the f 

acetone, which instead yields a coiidcnsatiou product, n esitj^ ox.fc 
The eiiolic form of diethyl ketone was obtained n the term 
of the aceMUe, CH„Me-C(PAc);CH We, a co oiirless 
124—125°, which gives the ketonic form on hydroly.si.s with 0°^ " 
hydroxide The enolic acetate of dipropyl ketone is tt- ^ 

uietant smelling oil, h. p. 145-147°, ^he. oximes o b„.HJh.e 
ketones are derivatives of the keto-forms. Mixed keto ■ , • 
methyl ethyl ketone, methyl propyl ketone, or benzylideneacetone, ^ 
not be converted into enolic derivatives. 
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Syntheses of Glucosides. Fischkk and Kart. Raske (_Ber., 

42, 1465 — 1476. Compare Ahstr., 1894^ i, 3; Konigs rand 
j> 369). — Glucosides have been obtained from tert.- 
alcohol, menthol, and borneol by condensing /S-acetobromoglucose 
van Charante, Abstr., 1002, i, 426) with the alcohols in presence 
of freshly precipitated silver carbonate. 

'l\tra-o,CQiyl'(i-uniylgluco8idey CJ'jllii’0*C,.H^Or/Vc^, crystallises from 
dilute alcohol in long, slender, glistening needles, 'm.p. 122—123° (corr.). 
Vi'ben hydrolysed with cold barium hydroxide solution, it yields ji-amyl- 
glucosidt, C^H|^0*C,-HjjOr,, which crystallises from ethyl acetate in 
brilliant needles, in. p. 125—126° (corr.), after sintering at a lower 
and has [a]o — 17'2°. lb also forms a hydrate, 
^nW22<V.H.O, 

^hich crystallises from. ether in needles" m. p. 113°. 

pira<icetylmenthyl'd-gluco8ide Ci,,Hj..*0*C,;H^O^Ac^. crystallises 
from 50% alcohol hi long, colourless needles, m. p’ 130° (corr.). It is 
fairly stable towards acid hydrolysing agont.«, but with an aqueous 
alcoholics solution of barium hydroxide yields ,miahyU\-glnc.on<le, 

which crystallises from water in large, rectangular plates containing 
lH.p, and melting at 77—79° (corr.). It has [a]% - 93-0° in alcoholic 
solution. When heated at 100° under 15 mm. it loses its water of 
hydration. It is more readily hydrolysed than the amylgluco.sido by 
emulsin or acids. 

Tdf<x-o/:^iy^^ornijl-^’glucoe\de, crystallises from dilute 

alcohol in sleinler needles, m. p. 119 — 120 (corr.). ^-Bornyl-A- 
glucomie, Oigllo^O^, crystallises from water in large needles containing 
IHoO, which it loses when healed over piio>pimric oxide at 122° '15 rum. 
It lias m. p. 134 — 136° and [a]-;; — 42-1 is fairly readily hydrolysed 
by adds, but only slowly by einnlsin. 

Tf.fra-acatyhjlucovaniHin, C%H.O./0‘C. U%‘>. .\c^. obtained by shaking 
for three days an aqueou.s solution of the sodium derivative of 
vanillin with an ethereal solution of acetobroinoglucose, crs^tallises 
from dilute alcohol in thin, glisteniug pri>ms, m. p. 143- -144° (corr.), 
and when hydrolysed with barium hydroxide yiehU glucovauillin 
(Tiemann, Abstr., 1885, 080). J. J. S. 

Phenylthiolglucosides. Kmil Fischer and KoX’rad DelerCck 
{B&r., 1909, 42, 1476 — 14S2y -Acetyl derivatives of phenyithiol- 
glucosides have been piepaied l)y shaking an ethereal solulioii of 
|3-acetobi’omoglucose with an aqueous solution of tlie sodium deriv- 
ative of a thiophenol for two days. 

Tetra-acetijlphenyhh'iO^glncofiuh, SPh'C,.,lI-k\^Ac^, crystallises from 
hot ulcohol in small prisms, in. p. 118 ' (corr.), has — 40‘1°, is only 
sparingly soluble in water, and not readily hydrol>>ed by lAcids. 
BkenyJtkioJyhicoside, SPh*L\;U j jO obtained by hydrolysing the acetyl 
derivative with barium hydroxide, crvstalli^'es from etUvl acetate in 
needles, m. p. 135° (corr.). It has [tijb' - TJ'Cr, is readily soluble in 
^^ter, ha.s a bitter taste, and is not livdrolyseil readily by eniulsiu. 

Beyia-acelylphenylthioldactonidt', SPh*(.Y,Hj 40 j„Ac-, obtained from 
tiepta-acelylbromolacto.se (I)itmar, Ab.str., 1902, i, 533) and sodium thio- 
VOL. XCVI. i. d d 



366 


AUJSTllACTS OK CHEMICAL PAPERS. 


phenol, crystallises fi-om alcohol in colourless prisms, m. p. 167” (corr ) 
It has [a]'|“ —17 "7°, and is only sparingly soluble in water, i^henyl 
thiol-lactoside^ crystallises from hot alcohol in needles 

m. p. 221” (corr.), has [ajS’ —40*1°, and is only sparingly soluble in 
water. When heated with iV^-sulphuric acid for one hour at ICiO- 
it yields phenylthiolglucoside and galactose. It is also partly 
hydrolysed by emulsin, yielding phenylthiolglucoside. *1. J. 

Formation of Hydrocelluloses by means of Sulphuric 

Acid. Carl (t. Schwalbe (Z&itsidi. anyew.Chem., 1909, 22, 920 95] 

Compare this voL, i, 136). — Attention is again drawn to the fact tliat 
elementary analyses are of little use in the examination of hvdro- 
celluloses. If the molecular weight of cellulose is very large, it is 
impossible to determine by elementary analysis whether water 
entered the molecule or not, \inless the amount of water introduced is 
large (compare bVanchimont, Hcc. trav. Chiui'y 1883, 2, 2U' 
Buttner and Neumann, this vol., i, 86). J. J. 8. ’ 

Synthesis of Polypeptides. XXIX. Derivatives of ^-Leucine^ 
d- Alanine, and Glycine. E.mil Fischeic ami Josebu ^tui.vokuever 
{Annalm, 1909,366, 167 — 180. Compare Abstr., 1908, i. 957), --The 
polypeptides glycyl-z^-leucine. /-lencylglycyl-</ alanine, ^-leucylglvcvl- 
^leucine, and MoucyltrigIycyl*/^*Ieueino have been prepared in the usual 
manner. The tirst three were obtained in a crystalline state ; the 
fmirth, however, could not be erystalli>ed. The first two Mibstances 
were also obtained in an optically pure condition, since various 
preparations were found to have identical optical properties. This 
cannot be said of the other two compounds. 

ChloroacetylA-leuciney C^H,^O.^NCh prepared from Meucine aud 
chloroacetyl chloride (compare Fischer and Warburg, Absti., 1905, 
i, 690), crystallises in rectangular plates, m. p. 1 30” (coir.), - ll'l^ 
(±0*2‘) in alcohol. It is converted by aimiionia into ylycuhl-Uucine^ 
crystallising in small, long, tJjiu plates, m, p. 242'' (corr,, 
decomp.), [a]^ -34’9' (±0’*2”) in water. The latter substance yields 
Meucylglyciue anhydride identical witli that prepared from ^-leucyl- 
glycine (Abstr,, 1906, i, 808). 

di-a-Broino\sohexofjlgl*jCyl-A'aUiu-me, C^^l l.j„O^N. 2 Br, prepared from 
tf-a-bromofs’ohexoylglycine (compare Abstr., 1905, i, 263) and (/-alanine 
ethyl ester, forms eolonrle.ss crystals, sinters at 112’5” (corr.), m. p, 
118“ (corr.), [a]b' + 2<)'4” (±0'2'') in alcohol. It is converted by 
ammonia into \ leucylylycyl-\\-alanine, C,, ! which forms tuft^ nf 

slender needles, sinters at 238” (con*.), m. p. 249” (corr.), [aj”' 

( + 0'2°) in water. 

d-a-Broiao\:>i)}if.''oyhjlycyl-\-Ieucine, Oj,ll.. O^N^Br, prepared either by 
the interaction of (/-a-brorno/.soliexoylglycyl cldorido ami /-leuciue t'?ter 
or of c/-u-biomoi.soh{*xoyl chloride and glycyl-Z-lcncine, crysOOIiscs in 
microscopic prism.s, ra. p. 100 — lOi” (corr.), [a]'/;' -h29T (±02 ) in 

alcohol. The correspoiiding tripeptide. \-leucylylycyl\ Uuciae^ 

is a colourless, crystalline powder ; it is similar in im p- 
solubility to the racemic (impound (compare Abstr., 1905, i, 8tb>). 
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^\-a-BTO'ino\Bohexoyltriglycyl-\-leucine, prepared from 

,/.rt-bioinoisohexoyldi^^ljcyiglycyl chloride (Ahstr., 1907, i, 485) and 
/.leiu-ine, cryistallises in small, spherical aggregates of colourless 
jiceilles, sinters at 179'' (corr.), in. p. 182'^ (corr.), [ajj)’ + 23-5^ ( + 0-3''’) 
+22 4'^ (±0'3'^) in water eontainitig slightly more than the 
theoretical quantity of sodium hydroxide ; the optical rotatory power 
of the solution when kept becomes gi'adually smaller. \-Leuc>iltri- 
ghinil-l-hucindt CjglljfgOjjN^, prepared from the substance just described, 
obtained as a somewhat hygro.scopic, amorphous, white powder, 
become.s yellow at 213° (corr.), then sinters, and linally 
decomposes at 229° (corr.), [ajj;' + 21-1° (±0 8-^ to 4-21-3° ( ±0-4°) in 
^vater. W. H. G. 

Synthesis of Polypeptides. XXX. Derivatives of 
hCystine. Kmil Fischer and Otto Ger.nckoss {/Jer., 1909, 42, 
— 1495). — Symmetrical tripeptnle.s coaUuning cystine were 
prepared from inactive a-lialogen fatty acids by Fi.scher and Suzuki 
(Abstr., 1905, i, 30), and were probably mixtures of stereoisomerides. 
A cryi?t«illine is now obtained from (/-u-bromoiao- 

bexoic acid. This, like the symlietic leucyltriglycyltyrosiiie, is 
precipitated by ammonium sul]»bate es'cn from dilute aqueous solution, 
and mav be termetl an albuinose. 

/-Cystine when coufded witli halogenacyl chlorides in alkaline solution 
forms monohalogenacyl as well as dihalogeiuicyl derivatives. The 
foimtr are converted by ammonia into the coiresponding dipeptidea. 

BHl-a-bromoi&o^iexot/lA'Ct/Hine forms pointed, liard prisms in stellar 
agi'regatca, ui. P- 121 — 123° (corr.). and has [al/V - 133°. DiA’leucyl- 
l-cijtithie, SjC‘El.,'Cll(CO_,lI)-Xll*C\)*t’ll(XI£.,)*C\n^].,, i.s obtained as 
a granular pio<iuct, which turnv yellow .at 200' and decoinpo?'es at 
higher temperatures : it lia.s [a];"; - 12»G 0 . It is also obtained after 
some trouhlo in minute, well-formed prism> or needle.s, whicdi have a 
slightly liigher rotatory power, [aJC — 141'4 ; it give.s a reddish-violet 
coloration with copper sulphate. Ks(*ecially characteri.stic is the 
precipitation by ammonium sulphate. 

Mono d-a lj^’Ofrioir^ohe.voylA-c’/tidHe, 

C,H.,-CllUr*C'U-XH-‘CH((.\),H)*Cll,-s-s-CH,,-Cn(COJT)-Xn,, 
obtained on <'ou])ling (/-a-bronuukoliexovl chloride with excess of cystine, 
has m. p. 194° (decoiup.). |a]j! - loU-2'; it crystallise.s in colourless 
plates rr needle.s. Wiicn treated with aqueous ammonia it forms 
i-len.C7jlA-ct/!iti7ie, which, when heated, darkens at 1C5', but could not be 
obtained quite pure. 

ChIoroacet'/l-]-tyi>t{/it', prepared by the iiiter.ictiou of chloroacelyl 
chloride witli excess of i vstinc, crystallifcs m colourless, rectangular 
prisms or plates, deeoinp. l8-’» — 1*J0 , :iml has — IbO”. Ufj/Ci/l- 

was ol)tained by warming the fm'Ogoing Nvitli 2o'\., aq\ieous 
ammonia at 7i±, but could not be comph tely puritiod. niieidoroacetyl )- 
/■cystine crystalli>es from waler + 1 Il.td in needles, which siiUer at 90^. 
lu .alcohol the anhydrous sub-'.tance has [a K. b'. .A. 

Preparation of Glycocyamines or Guanino-acids. II. 
•IIfnuik IIamsay [iJer., 1909. 42, 1137-1110. Coninaiv this vol., 
h -/-a-lh'ouiopropionie and </- and /-a-l>romonsolu*x"ii’ acid' 

d (f 2 
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been converted by a concentrated aqueous solution of guamdiDf- into 
the corresponding guanino-acids by tbe method described previously 
Despite the fact tt^at a lower temperature, 20®, is maintaineil, th^ 
tt-giianinopropionic acdd is almost coraplctelyracemised ; somewlnit 
results are obtained with the other two active acids, ^-a guaninoisoliOKoic 
acid and the d-isomeride having 4*54® and — 4 08® respectively jf, 
hydrochloric acid. By warming /-a-guaniiioisohexoic acid with 
hydroxide, ^-leucine is obtained. Since /-a-broinoisohexoic acid anj 
ammonium hydroxide yield ti-leucine, Walden’s inversion must, hiue 
occurred at some stage in the preceding reactions. Q ^ 


Derivatives of Glutamic Acid. Emil Fischkr, Walter Kroit 
and Alex Stahlschmidt {Amialen, 1909, 365, 181 — 200). — .The istudy 
of the polypeptides of glutamic acid is of the greate.st importance, since 
glutamic acid is present in many vegetable proteins ; however, owing 
to experimental ditliculties, only one dipeptide, namely, 
glutamic acid, has been de>cril)ed hitherto (Abstr., 1907, i, 901). The 
present communication treats of the preparation and properties of 
further polypeptides of glutamic acid. Since the compounds oMainod 
from pure chloroacetyl-d-glutamic acid were but slightly optically 
active, possibly because raceiuisatioii bad occurred during the procesiges 
of preparation, experiments were performed with t/^-glutamic acid b 
the hope that better yields would be obtaiiietl, but this was not the 
case. 

<f^GlutatQic acid, prepared by the method of Scbub.e and Bossbard 
(Abstr., 1886, 373), crystallises from water at 37'’ in needles belonging 
to the rhombic system; ni. p, 199® (corr.), when heated quickly. 
31easuremeiits of the crystals are given in the original. 

C/ihroacttijl d-ghUnmic acid, 

CH.Cl-CO-NH*CR(CO..H)*CHTCIIyCO,,H, 

prepared by tbe action of chloroac^rtyl chloride od glutamic acid in 
the preseuce of sodium hydroxide at 0®, crystallises in slender prisms 
or needles, m. p. 143® (corr.), [a]])' - Ib'S® (+ 0 2®) in water. It 
converted by aqueous ammonia into acid, 

NH2-CH.,-CO*Nll*Cll(a')2H)-[Cll JyCO.H, 
an amorphous, white powder, which sinters at about 165 ’, m. p. 178^ 
(corr.), [a]'h‘ - 6’3® in water; the copper salt, C-UjtP.NgCujolH ,0, 
is a p)ale blue, granular pew der ; tlie an.h>jdrou>f salt decomposes at 
213® (corr.). 

Chlvroacelylylutamphlvjlycine diethpl ester, 

ru.r'M.vii ,.ii^CO-NH-Cii./C02Et 

CHjC! CU Mi .(;if .eo.xi{.CH.,-CO.,Kt' 


is prepared by tlio action of phospliorus pentachloride on chloroarotyl- 
glutamie acid surip>einlod in acetyl chioriile, and subsequent treatment 
of the acid chloride so formed with glycine ethyl ester ; it crystalli>es 
in spherical aggregates of small, slender needles, sinters at 
m. p. Hf'' (coiT.),and wiien treated with A’-sodium hydroxide solatioa 
and then sulphuric acid, yields c}daroa''eliilgiutainyi<tigbjciaey 

crystallising in spherical aggregates of slender needles, ui. p. 
(decoinp., corr.). The latter substance is converted by a<j^ueous ammoiiii 
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into glycylgl't^tamyldiglyciTie^ crystallising in slender 

pggjies, which become coloured at about 220 ^ and decompose at 248^ 
(corr.)* 

^ The following substances were prepared by the methods employed 
in the preparation of the active compounds just described. 

Chloroac6tyl-*^\-glutamic acid crystallises in microscopic needles and 
small, long leaflets, sinters at 120'^, m. p. 123° Glycyl-cW glutamic 
acid is a hygroscopic, amorphous powder; the copper salt (StH^O) 
crvstallif^es in microscopic prisms and plates, and decomposes, when 
heated rapidly, at 223° (corr.). Ghloroa-cetylglutamyldiglycine diethyl 
ester and chloroaceiylglutamyldiglycine, prepared from chloroacotyl- 
J^o■lutamic acid, are almost identical in physical properties with the 
corresponding compounds derived from chloroacetyl-d-glutamic acid ; 
naturally, they are optically quite inactive. W, H. G. 


Complex Compounde. II. Compounds Showing the Biuret 
Reaction. Leo A. Tscuuuaeff (J. Ruse. Phys. Ghem. A'oa, 1909, 41, 
1^0 184. Compare Abstr., 1907, i, 595). — The author discusses the 


CO-NH-CO’ 

XH. .NH- 

NCu.'^ K.„wH.20 
''-NH-! 

CO-XH— CO I 
(!•) 


structure both of compounds giving 
the biuret reaction aud of the compounds 
foiined by this reaction. He is of 
opinion that the compounds formed have 
a cyclic structure ; that of the compound 
obtained when a coppei’ salt, potassium 
hydroxide, and biuret are used being 
expressed by ( 1 ), or assuming that the 


biuret acts in its tautomeric form, by (IT). Similar foinmlae are given 


0-C— N N— — C-0- 

N'H K.,,yiH,,0 

o:c-NH/ . ''-NH -CIO ^ 

(II.) 


for Uie corresponding com- 
pounds yielded by dicyano- 
diamidine and diguanide. 

The preparation and 
properties are described 


of the alkali met-al salts of succinimide having the composition 


[Cu(CJI,0,N),pr.,,nH,,0 {he. cit.). 

The work of I..ey aud Krafft (Abstr., 19UT, i, 301), and Ley and 
Miillcr (Abstr., 1907, i, 730), i.s disLiissed. T. K. P. 


Fulminic Acid. III. Polymerisation of Fulminic Acid. 
HEtNRini WiELAJiu and Uekmann Hess (/>er., 1909, 42, 1346 — ’ISOS). 
—The work of Ehrenberg (Ab>tr., 1884,419; 1885, 1 192), Scholvien 
{ibid., 1885, 39; 1886, 137), and Nef itbid., 1895, i, 9) on fulminic 
acid and its derivatives is diseuj-sed, and from new expeiimental data it 
is shown (?/) that fulminic acid can exist in the free slate in solution in 
ether as stated by Scholvien ; ( 6 ) that inetafulminuric acid (i^ocyanuric 
acid) is the sole product of its spontaneous polymerisation, and 


(c) that the formula N<<k 


cii*c:x-0M 

o — riN-oii 


accounts better for the reactions 


of uietafulminuric acid, and particularly for its conver.sioii by ammonia 
and alkalis into cyanoiaonitrosoacetohydroxamio acid (see below), than 
that proposed by Nef. 

* •h Cold dilute sulphuric acid was'addeddo an aqueous solution of sodium 
fulminate until the latter was just.- acid to CoEgo-red paper, and the 



'A70 


ABSTRACTS OF CHEMICAL PAPERS. 


liberated fiilminic acid Tvas extracted by ether. This solution was thpc 
shaken with silver nitrate solution, and slightly acidified with nitric acid 
when silver fulminate crystallised out and the aqueous mother li(jnor 
was found to contain no sulphuric acid. There is therefore no eviilcnce 
in favour of Nef’s view, that, under the conditions described, fi-gg 
fulminic acid is not formed and dissolved out by the ether, but only an 
additive compound of this with sulphuric acid. It was also found 
that on allowing an ethereal solution of fulminic acid to distil undei- 
reduced pressure, some fulminic acid was carried over with the ethpr 
vapour, and could be absorbed by cooled silver nitrate solution, yicldincr 
silver fulminate. " 

Metafiilminuric acid (fsocyanurie acid), m, p, 85 — 86° (hydrated) 
106° (anhydrous), is best, obtained by tho action of small quantities of 
sodium hydroxide on chloroformoximo (Nef, Abstr., 1895, i, 10). 
probably contains 1 IT^O, not 3HoO, as stateil by Scholvien [loc. cit. : entu- 
pare Palazzo and Tambiirello, Abstr., 1907, i, 208). The colour 
loactions given by the acid with various metallic salts in solution are 
detailed in the origiual. Tlie acid is also formed as a first product 
when ammonia solution reacts in the cold with chloroformo.xiine, but; 
on warming witli ammonia, or by the further action of alkalis on ineta- 
fulminurio acid, cyanofsouitrosoacetohydroxamic acid, 
CN*C(N*OH)-e(N*011)*OIi, 

m. p. 117 — 118^ (Nef, he. cU.), is formed. Scholvien’s secondavv 
yellow ammonium salt {h<:.ei(.) is probably ammonium oyano-cxiinino- 
acetohydroxamat^. 

When hydroxylamine reacts with chlovoforrooximo, or, better, with 
cyanO'OxiuiinoacGtolmiroxamic acid, the arntyw-oxhue of oxi/nino- 
malo7ioh}jdroxam.<c ((ck/, N H ,^•C'(N•OM)•C(N•()H)•C(X•OH)•OH, is 
formed, and is best isolated in the form of its' well-crystalibeil 
hydrochloride, ni, p. 151 — 15*2' (decomp.). The latter gives character- 
istic reactions with aqueous solutions of a nuuiber of metallic salts, 
liberates iodine from potassium iodide solution, but does nut reduce 
Fehliug's .solution. .The annno-o.xiuie could not be obtained puie; it 
yields a crystalline hariu>n salt and a tefra-ocfityf derivative, m. p. 177 
(decomp.), whicli is crystalline and ditlioultly .soluble. When heated 
in aqueous acid or nlkalino solution, the amino-oxime is couvenei] 


into amino-oximmoyoo.razohne, NH..'C 


_^0(Nd)lf)*C0 


N- 


159 - 


(decomp.), which crv.'t.ullises from hot w.ator in dull orang(“ yellow 
needles. It liberate.^ iodine from pota-ssium iodide .solution.-^, slowly 
decolorises permanganate, dissolves in s»ilphuric acid with a yellow 
coloration, in hydrochloric acid with the formation of hydroxylauiine, 
and in dilute nitric acid willi ihe Uheratiou of hydrocyanic acid. 
Alkalis coiivcit it into s:ilts of tho anuno-oximfi of orimiKOf/ifdoiti'' 
acid, NIT.-,-C,'(iN *(>11 )•(’( N*t ill)-(!t),.l I, in. p. lUtP (deoonip.), which 
best j.solated as tho hnrima salt. 'I'he .acid cry.stallises from imt water 
in clusters of colourless needles, is readily soluble in pyridine, arid only 
slightly so in alcohol, ether, or acetic aci<l. It gives charocterislio 
colorations with aqueous solutions of various metallic salt.'. 

T. A- H. 
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Thiocyanates and Thiocarbimides. VIII. New Class of 
Thiocarbimidea. Thiocarbimido-ethers, Treat B. Johnson and 
jfiiEBEBT H. Guest {Amer. Glma. J., 1909, 41, 337 — 344. Compare 
Abstr., 1907, i, 910). — Previous work has shown that the interaction 
of potassivim thiocyanate and primary alkyl halides of the type 
where R is any' saturated or urisaturatcd organic radicle, 
lead^ generally to the formation of thiocyanates ; only when R is 
vinyl or a derivative of vinyl are thiocyanates obtained, which are 
readily changed to thiocarbimides by heating. Now it is found that 
chloiomethyl ether, chloromethyl ethyl etlier, and chloromethyl iso- 
amvl ether react almost quantitatively with potassium thiocyanate 
to "form the corresponding thiocarbimides, the structure of which is 
proved by desulphurising them by warm alkaline lead acetate, by the 
formation of carbon disulphide hy lluobenzoic acid, and by their 
combination with ammonia or amines to form a new class of thio- 
parbainides, NHR''Cj^*NfI*CH.^*OR ; the oxygen analogue of the 
narcut substance of this cla.ss, inonomethylolcarbamide, has been 
obtained hy Einhorn and Hamburger (Abstr., 190?t, i, 141). These 
result^^ are not in harmony with Michael’s theory that a strongly 
negative character of the hali<ie favours tlie production of thio- 
carbiinides. 

{mThiocynnodiniethyl ether [ihtocnrhhaidodimethyl ether\ 
oMftd’llyNC.S, 

b, p. 1387770 mm., and 50 — GO ' 30 mm., obtained by digesting a solution 
of cblorodimethyl ether in benzene with ]>ot.assimn thiocyanate for two 
davs at 1 107 1^ colourles.s oil witli an irritating odour. 'I'hiocarbimido- 
nikhyi ethjl ether, OKt*ClT,-N<.'S, t>. p. 93 — 97^ 97 — lOU mm., and 
ihiocdrhimidomethijf. Uoamyl ether, b. p. 208'^ — 2107 

"6U mm. and 122 — 125", 34 mm., po.<se>-s similar properties. Ethoxy- 
imthylth^ocarhamide, OKt*Cli._,*N IT*CS*N H.j, obtained from thiocarb- 
imidoinetliyl ethyl ether and .strong aqueous ammonia, has m. p. 92 — 93°. 
?..Pkm]dethoxyviethyUhiorfrrbaniide, X llPh*C'S'X’n'C]i.2*OEr, m. p. 
125 -1267 is obtained from aniline and thiocavbimidomethyl ethyl 
ether in ethere.al solution, s-p Tolyl ^tKoxymethyl thiocarhamide, 

m. p. 1207 is decompostMl by concentrated ammonium hydroxide at 
140 — 1507 7>t(ilui<iine being formed. i^-l‘h.enyh?^oaiiiyloxymethyl- 
tUocarhamide, NHPhM’S'XU-CH.-Oq.'-K^,, and the corresponding 
eoiiipound h.ave lu. p. B'9 and 119 respectively, whilst 
fMl>yimethy(\•^^oaynylo:rylne^hyI^hio^'^^rhlnifde. 

XMePiid S-Ml-fll .'OC-.H,,, 

hi\> m. p. ST '. G. S. 

Organic Mercury Compounds. Kinar Bulmann and Johannes 
WiTT(/^vr.. lOnq, 42, 10C7 -l<'»7tb Compare tins voL, i, 1 7 ; Schrauth 

and Schoeller, A n.str., 190S, i,Gl7). —Polemical. Schrauth and Schoeller 
have described the formation of liv«h-oxymercuriacetic anhydride by 
the interaction of so<Uum hydroxide, malonic acid, and mercuric oxide, 
whereby carbon dioxide is eliminated, lu reiility carbon dioxide is 
not eliminated, and a merciirimalonic acid, previously described by 
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Biilmann (Abstr. , 1902, 
acid. 


665), is formed and not a derivative ot 'vOfci.ic 

1^- F. A. 


The Study of Hydro-aromatic Subatancea. Edward Divkrs, 
Arthur W Ceossley, William H. Terkin, Martin O Eorsteh, and 
Henry R. Le Sueur (Brit. Assoc. Report, 1908, report 

contains a reply to Harries Antoni s criticisms (Abstr l JOo, . 
613) on the work of Crossley and Le Sueur (Trans 190^, 81, 8.d) and 
an account of recent work on hydro-aromatic substances. T. H. P. 

[1-Acetyl- A>-ci/c7opeateneM an ^ lOir 

HBxeneaceticAcid.1 Louis Bouveault (Rer., 1909.42, 1U05— 10 j 7|. 
?-Some remarks on a paper by Perkin and ^yallach (tins vol, i, b4). 
The formation of ci/ctopeotcne from a derivative of ^ciohoxene is 
described as unexpected by Perkin and Wallach. It is pointed put 

th^t the reverse chLgo is exemplified by the conversion of isolauronoho 

acid into isolauronic acid at 0",' as well as by the conversion of 
fi-campholenic acid into the isophorone ot camphor. Confidence 13 to 
be placed in the oxidation with permanganate for the determmatioa 
of constitution in the case of hydrocarbons of the methylcycfohe.xeno 
type, but not in the case of cyclic, unsaturated hydrocarbons, winch 
conUin negative groups in the neighbourhood of the double hmid.^ 

Action of Nitric Acid on Saturated Hydrocarbons. III. 
s S Nametki-n (A Russ. Ph>/s. them &oc., 1_90J, 41, 14o-1j;. 
Compare this vol., i, 93).— The partial decompo.sition of the isom ro- 
„und, formed as an intermediate product m the action of n.t.ic 
acid^ on saturated bydrocarbon.s, into 
accompanied by the evolution of nitrous ^ 

OR^^CIIO -fi N ,0 + H.,0, and •2CR.,;N0-0H = 2R.,CO -p N,0 -f H,,0. 

"in the action of nitric acid' on eyefohexane, the eye ohexaucnc 
formed as above is oxidised quantitatively to adipic acid, but the 
proportion of nitrous oxide formed is about double that md.eated by 
the^above equation. The conclusion is drawn that the oxidation of the 
It'hylene group to carboxyl proceeds in t le same_m3mue^as 
fVrit nf thp first vronp, giviuff rise in the first sta^e to - 

which is converted first into carbonyl, with evolution of mtious 
oxide, and ultimately into carboxyl, with breaking “J ^hc nijg^ 

The acids formed in the above reaction consist of adipic [ 

obuinrf i, i= th. .to.. ...w, ^^0.. 

reaction. 

Influence of the Solvent on the Ratio of 
Substitution]. Lluwik Uiiuner and i^'u6)-The 

,S'ci;. Cracow, 1909, 221 -238. Comparo a„k at 25' 

bromiuation of '^'ky‘henr.enes m various solvents in the^d^ 

lia«? been quantitatively studied, and the yields 

irmerldes measured. The ...bromo-derivatives are estimated, after 
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washing with ammonium nitrate, by precipitation with silver nitrate 
and titration of the excess with thiocyanate. When carbon disulphide 
is the solvent, this must be removed by evaporation before 

precipitating. 

The hydrocarbons employed were toluene, ethylbenzene, the three 
xylenes, propylhenzene, and sec-butylbenzene, and the solvents carbon 
disulphide, carbon tetrachloride, benzene, chloroform, glacial acetic 
acid nitrobenzene, and benzoiiitrile. 

The ratio of chain-substituted to ring-substituted product is influ- 
enced by the solvent, ionising solvents favouviug substitution in the 
nucleus. The order of the solvents is as given above, carbon disulphide 
l^eing the least ionising, and therefore giviog the highest yield of 
^-derivative. Thus with toluene, benzyl broniidc fornis 85^^^ of the 
product in carbon disulphide, and only 4% in acetic acid and 2% in 
nitrobenzene. Since traces of moisture greatly affect the conductivity 
of nitrobenzene, the latter was tried in presence of phosphoric oxide, 
without alteration in the yield. With ethylbenzene in carbon tetra- 
chloride or benzene, the reaction at 25'^ is .so rapid that irregular 
results are obtained. The reaction is more uniform at 10®. With 
propylhenzene in carbon tetrachloi-ide, the reaction is move rapid 
iu dilute than in concentrated solution.^, probably owintr to the 
formation of complex acids from the hydrogen bromide and bromine, 
so reducing the effective couceutrKtion of the latter. 

Similar influences prevail in the presence of light. Thus, the 
bromination of tetra- and penta-methylbenzene has been described as 
unaffected by light (Korezyhski, . Abstr., I ‘>02, i, 271). glacial acetic 
acid being used as the solvent. In carbon disulphide solution, however, 
the reaction is sensitive to light. 

Iu the side-chain, the methylene groiip is the most readily 
substituted, the more so the longej- the chain. Meta-substitution very 
greatly increases the tendency lo brominaie in the nucleus, the velocity 
constant for m-xylene being aimut one hundred times as great as those 
of 0 - and /J-xylene. C. H. I). 

Certain Reactions of Nitro-derivatives. Livio C.\mbi {Atti R. 
Accad. Lincei, 190iJ, [v], 18, i, dOl — -Si)ol. — From measurements of 
dispersion and refraction of alkyl nitrates. Briihl (Abstr., 1898, ii, 
362) drew the conclusion that the^o nitrates and nitric acid have a 
peroxide structure contsiining the group 0'(.1*XX). Results tending to 
coufiriii this formula have been obtained by several authors (compare 
Kkson and Carlson, Ab.>-tr.. lUOb. i, 787; 1907, i, 1000; Carlson, 
Abstr., 100/, 1 , 1001 ; Outiuann, Ah.-^tr., loOS, i, t)07). The author’s 
vork, however, is in direct disagreement with those results. 

The fact tiiat alkyl nitrates, in presence of alkali, oxidise thiophenol 
to phenyl divSulphide, arsenites to arsenates, and alkali hydrosulphides 
to polysalphides, with forniatiiHi of alkali nitrite, is explained by the 
above-named authors as duo to the hydrolysixs of the alkyl nitrates by 
the alkali proceeding in two different ways, yielding (1) alcohol and 
alkali nitrate, (2) aldehyde and alkali nitrite. The following oxidation 
processes, effected by aromatic nitro-derivatives, are. however, quite 
analogous to the above oxidations brought about by the alkyl nitrates: 
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(1) preparation of azoxy-derivatives by the action of alkoxides on 
aromatic nitro-derivatives ; (2) retUiction of nitro-derivatives to mzoxv 
compounds by means of alkali arsenites (Loesner, Abstr., 1895, i, 21-i) • 
(3) interaction of potassium phenyl meresiptan and wi-nitrobeiv/oate^ 
yielding )u-azoxybenzoic acid and phenyl disulphide. In these 
reactions, it may be assumed that the nitro-derivatives are reduceii 
first to nitroso-derivatives, and the analogy between the reactions of 
the nitro-derivatives and those of the alkyl nitrates is clearly brou^^ht 
out in the case of, say, thiophenol : CH.jR’O’NO., + 2Ph*SK -f U 0 
KO-NO + Ph.^S. + KHO + CH.,R*OH and R-NO^ + i^Ph-SK + H o” 
R-NO + Ph^S. + SKHO; " ■ ■ 

This aualogy of behaviour between the group in the nitio- 

dei'ivatives and that in the alkyl nitrates indicates the identity of 
structure of the two groups, this view being supported by the fact 
that nitro-derivatives can be obtained by nitration, by means of alkvl 
nitrates in presence of alkoxides ; IOII 2 + H*O*N0o=c 1 

R-OH. ' ‘ “ 

Other evidence against the peroxide formula for the alkyl nitrates 
is also adduced (compare Baeyor and Villiger, Abstr., 1901, j, ;|f)S 
300 Carlson, loc. cit.). T. ,1T. 1>, 

a- and /3-Acetamlide Disulphoxide. Oscar Hinsberg {Ber.. 1909 
42, 1278 — 1284. Compare this vol, i, 6).- -When 4 : 4'-dithioaeet- 
anilide [p-acetylaminopheiiyl disulphide] is left in contact wfth 3“ 
hydrogen peroxide for some weeks at 25---30‘^, it is converted into ft 
substance of the formula C,oH.(„ 0 ,jN,t^ 4 , wliicli appears to be a 
compound of a-dithioacetanilide with a-acetanilide disulphoxide 

f>.,(CVH,*NJlAe),,S.p,(C,n,-NliAc)2, 

since it decomposes into these two substanceison boiling for one to two 
minutes with glacial acetic acid ; when boiled with glaci.al acetic acid 
for half an hour, it yields an isomeric ^-diauljdioxide ; the double 
compound when heated above its melting point la converted into a-, 
y-, and probably’ /^-dithioacetanilide. 

a-d cef anilide diaulpfwxid-e, N 1 1 Ac*0,;H^*S0*S0*C,;H^'NHAc, crystiil- 
lises from glacial acetic acid with 20.,I1,U., in yellow plates, m. p* 190^ 
(decomp.) ; prolonged wa^hing with warm water converts it into a 
yellow, crystalline powder, which is free from acetic acid, but dissolves 
in alcohol to a colourless solution. 

ft-Aceianilide disvl phoxide crystallises from its colourless solution in 
alcohol in the form of yello\vi^-i^ red rhombohedru, m. p, 
(decomp.) ; it crystallises from glacial acetic acid in colourless needles, 
which contain two molecules of the solvent. 

The fact that both these coloured substances give colourless 
solutions in alcohol is explained by assuming that the alcohol combines 
with them to form colourless additive compounds of the formula: 
NHAc'CJT^*S(UK)(OKt)-S(OH)(OKt)’C, 3 i[^-NllAo. P. H. 

The Transformation of Aromatic Nitroamines and Allied 
Substances, and its Relation to Substitution in Benzene 
Derivatives. FrkdericS. Kippinc., Kennkdv J. P. Orton. SiEOFKrtr 
Kuhemakn, Arthur J^apworth. and John T. Hewitt {Bril. Assoc . 
Report, 1908, 115 — 118). — This report deals [with W, W. Reed] with 
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transformation of the crystalline 2 ; 4-dichIoroamino-l-nitroamino- 
benzooc 2 : 4-dichloro-<)-nitroaniline, with the transformation of 
.fbe nitroaniine in. solution, and with preliminary experiments on the 
uiolf^cLilar rearrangement of the nusubstituted nitroaminobenzene ; and 
r ith C. PkarsonJ with the wandering of bromine in the transformation 

j^iti-oaminobroniobenzenep. T. H. ’P. 

AminO'hydroxydiphenylamine. Fritz Ullmann and Karl 
jCngel. [Ber.^ 1909, 42, 1077—108.3. Compare Abslr., 1908, i, 298, 

__ j^itro- and amino-hydroxydiphenylaminescau be easily obtained 
tho method described by TJllmann and Dahineri (Abstr,, 1908, i, 
975) which consists in condensing /j-chlororutrobenzene-o-sulpbonic 
acid with aniline, and the elimination, by heating with dilute mineral 
ici(l> sulphonyl group from the ^)-nitro(Jiphenylaminesulphonic 

■ipiit formed, etc. 

4 - Vj7,ro-4 acid forms a potassium 
«alt. C tlgO^^NoBK) crystallising in red needles, and a barium salt, 
in” orange-yellow ncodlo.s. The coiresponding 4-a??nno- 
^.jiydrorydip^if'Mylamirie-'i'Sulphooic aeSd^ formed on reduction of tho 
cry.stallises in needles, which give a reddish-brown 
md. finally, violet coloration witli ferric chloride. 

i^-Xifyo-’^'diydroxydiphenplainirtA forms lustrous, reildish-brown plates, 
];i, p, 1 83^^. 

{.XitroA'mitthoxydipheuylamim, prepare<l by alkylation with methyl 
jiilpbate, crystallises in steel-blue needles, m. p. The y>’tolu^/ae- 

\ulplionic ester of 4-iutro-t'-hydro.\ydiphenylamiue forms yellow needles, 
m. p. 143°. 

it-Ainino-^'-hydroxydipli^npJammf'. is prepared oitherby reduction of the 
niti'o-rompouud or by the action of mineral acids on the amino-hydroxy- 
dipbenylaniinesulphonic acid. It separates in largo, almost colourless 
plates, m, i>. 10(>\ The colourless solution in alkalis becomes a rich 
blue after a time, owing U) formation ol imlainine ; the solution in 
dilute hvdrogeri chloride is coloured an inten.so blue by ferric chloride. 
'ilhe diacetate .sep.arates in colourless, glistening plates, m. p. ]4-l°. 

i-Xitro^V -hi€tho.r>/dip/te7ipi<i/r{i/t/f-'2-^id jdrontc acid, from chloronitro- 
benzciiesulphonic acid and y/-nnisiiline. forms a jiofosshoti salt, ciw'Stal- 
lisiug in yellow needles. The correr-ponding ///^jiHO-componnd forms 
aloiost colourless needle.s. Hy the action of mineral acids on the nitro- 
compound, 4 -nitru- 4 -methoxydiphen vlamine is obtained. 4-Amino- 
4 -metiioxvdi|>henylamine has m. p. 102 ', and is identical with tho 
product obtained by Jacobson and Jaeiiicke (Abstr.. 1897, i, 143) from 
henzeneazoanisole. Condensation wit li o-anisidine yields 4-)uf/*o- 
2‘-methoxrpiiptir}tptamiiiif: ''^-sulphoiilc acid, ol which tlie potassium salt 
forms yellow needles, d’he corresponding f-'T/ztiwo-derivative, obtained 
oil reduction, crystallise.'; in colourless needles, which l>ei-'onie fainiK 
bine on exposure to air. 

^-\\tro 'l -i)itlhoxydiphe'niihfmiue forms yellow needles with .a steel- 
blue relb‘x, m. p. IIP; methoxiidipheniilainine separates in 

faiijtly rose coloured needle.s, m. p». 8b . f"--- 


Attempts to Prepare Tsomeric Asymmetric Ammonium 
Compounds. Fmil Frohlioh {Her., 1999, 42, lobl 1565). An 
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account of unsuccessful attempts to prepare isomeric asy^etvu, 
^ccouui, ui. followma methods. 1) Addition o 

ammonium compounds by thus : NMePhlU K 

RVt'f^NKtPhU + Afel = NEtPhRM;aI (R = propyl, isopiopji, 
NMePhREt , - u 2 yi\ (2) Addition of methyl or ethyl sulphate 

butyl, isobotyl. ally!, benzy)^ ! ^ however, for the ester 

to the tertiary base. This metboa _ UEtPhR + Me .SO, . 

mTEtPhR*0-S0^01iI™° 'crystalline compounds are obtained, morc- 
NMeEtPhK 0 j sulphate is used instead of 

over -^he ethyl group.s is replaced by benzyl ; for 

..d .aji >'«“ pi”"!""™!- 

C h\ and sMyfiso6«M/a««i«s. colourless oils, b. p. .3, -.42 
760 mm. and 228-;331“;770 mm. respectively. small, four- 

^ rate o'f heating). I’hmjl- 

sided plates, m, p. 16^ ( „ „ colourle.ss prisms, m. p, 

methym>jlbut,/!ammontum compound is a viscid mass, 

14-2" (variable) ; the corresponding isoooiyt c mi 

crysta line nodules, cs^ prisms, m, p. 120’ 

methi/l su^pna^e, i W. H. G. 

(variable). ^ r> 

the eleclrolysU of 

?=„rrH»r. 

cathode.b the hydrogen IS bxod by the pbcnyi ^Vimethylamins is 

and tnalkylamiiies ,_^jj,,,j,ium iodide, dimethylethylamiue _ 

obtained from pbenyltrim ■ y • iodide melliyldiethylamiDe from' 

platinum cathodes. , 

O.lda.lon of Aro«.ao 

Ammonium Ul:!. Compare this vol., i, M6).- 

{Compt. .l ^'^ld^' hvdrogen cyanide xvheii phenols or .luinonfs 

The nitrogen liberated .is hyd g > decomposition o', 

are heatoil with nitric aeid appe. s . . itself Ollier oxidising 

nitro-derivatives and not from the nitric acid ^ Ut^ 

agents are capable of decomposing m. y mUoso-derivatives in 

tfonof hydrogen cyanide. Lblututed by the OH 

of 2 1 pdinit..ophcco, 

the . 1 X 0 ,. H.Oh^h.C^^ 

An explanation of this change P"‘ o’ximinoqninone (conipa« 

that the nitro -compound reacts a» an oximi t ^ ^ 

IlantzBch, Abstr., 1899, i, 399). 
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^Titration of Certain Derivatives of - AminophenoL 
Kbkpkric Eeverdin [witli A. db Luc] {Ber., 1909, 42, 152.3—1530; 
.{rrh. sci. phys. nat, 1909, 27, 383 — 403. Compare Abstr., 1907, 
j continuation of the author’s work on this subject. It is 

found as a result of this investigation that derivatives of p-anisirline 
yield mononitro-compounds, whilst under similar conditions, those 
derivatives of ^aminophenol in which the hydroxyl hydrogen is 
replaced by a benzoyl or toluenesulphonyl group yield dinitro-com- 
pounds. Compounds containing methyl attached to the nitrogen are 
decomposed to a large extent during nitration ; the A-toluenesulphonyl 
derivatives are slightly more st^xhle, whilst the A'-benzoyl compounds 
yield lutro-derivatives without decomposing appreciably. There is 
tilwavs a tendency during the nitration of henzoyl derivatives for a 
uitro-group to enter the benzoyl radicle. 

i.^’Toluenesulphonylafniiioa7ii’)oh, pre- 

pared by the action of y>-toluenesiilphonyl chloride on y)-anisidine in ■ 
the presence of sodium acetate, crysUiUises in slender-, pale violet 
needles, m. p.) 1H°; the acetyl derivative crystallises in needles, m. p. 
US®. parent substance when treated with nitric acid (D 1‘4) in 

tdacial acotic aci<l at 10 — 22^ yields 'S’tdt/'oA‘\)-ioluen<’sulphonyla7nino- 
anisoh, C^H-'SOo’iN H*C^H._.(XO.,pOMe, stout, yellowish - orange 
prisms, m. p. 105°, and small quantities of the corresponding 3 : unit' 
niiro-derivative. The 2 ; 3-(im«7ro-derivative is obtained by nitrating 
with nitric acid (D 1*52) in glach^l acetic acid at 20 — 30°, and crys- 
tallises in slender, white needles, m. p. 165 — 167° 

^■Meikylti niinophenyl o-tolneTiesidphoriate, XH5re*C,;H^*0*S02*CyH-, 
prepared from /;-methylaminophenol and y>-tolueuesalpbonyl chloride, 
forms colourless, prismatic needles, m. p. 135'. When nitrated with 
nitric acid (I ‘4 or 1‘52) in glacial acetic acid, it gives a 50'^o yield of 
2 ; ^■dinUTQ-^-Tiiethyla7inAopKenyl o-lohm ne.sxil phonate, 
aH7*SO.y(3-CVll./NO.d,,-XllMo, 

crystallising in yellow needles, m. p. 10>^ — 169 , and o-tolueneinethyl* 
sulpboiiamide to tlie extent of 15 20 ;,. 

fenzoyl-jo-anisidine when treated with nitric acid (D lA) at 
TO — 80° yields 5en;:oy/*2 : ‘^-diaUl‘ 0 ‘\*‘a^n<i<i^lle, 

OMe*C^ll,(NO,).*XllUz. 

feUed, pale yellow needles, in. p. 1S5\ and with nitric acid (D T52) at 
40° yields nitrobenzoyl 'l : '^‘din\tro-p‘<inisL-i'iti«^ 

OMoAJjlANO,y.-NH-CO*CVH^-NO,. 
pale yellow needles, m. {►. 194 — 195 . Benzoyl-Ty-nitro-'^-amsiduie, 
OMe’Ci^IIgtXO^)’^ HBz, is ohtained hy nitrating benz<>yl-;>-ani?idinc 
with nitric acid (D 1’4) in glacial acetic acid ; it crystallises in orange 
ktillets, m. p. 14i)°. When the nitration is performc<l with nitric acid 
(152) in acetic anhydride, a mixture of the following compounds is 
obtained ; bonzovl-2 : 3-diiiitro-/»-anisidiiie. nilrobeiizayl-2 : o dinitro- 
y>anisidinc, and hcnzoyl-^ ; '•> : fi-tor 2:3: iy)tri/i(tro i^aniaidiice, 

OMo'CV 1 1 N 1 1 Bz, 

m. p. 220—230'°. 

'^■ifeth^lanimopheuyl benzoate^ X 1 1 Me*(VlT^*OBz, prepared from 
p-inetliyiaininuphenol and beu/.ovl chloride m the presence of sodium 
acetate, forms white prisms, ui. y. 173 — 174. When treated wirh 
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nitric acid (D 1*4 — 1*52) it yields 

benzoaUi NH]Me*G,}H 2 (NOo).>*OBz, which crystallises in hrowui^lj, 
yellow needles, in. p. 178°. Nitration by a mixture of conconiiviterl 
sulphuric aciil and nitric acid leads to the formation of nitrobtn-.oyl, 
2 : d-(or 2 : ^)dhiitTO'A: 'niethylami}bopluinolf crystallising in 
yellow needles, in. p. 203 — 204°. W. H, (; 

So-called Photoanethole. A Contribution to the Chemical 
Action of Light. Paul Hokkikg and K.\kl Paul Graleui' (/:,v 
1900, 42, 1204 — 1207).— The substance described by do Varda 
photoaiiethole (Abstr., 1891, 1347) is shown to be 4 ; 4'-diniG!hoxv- 
stilbene (compare 'Wiechell, Abstr., 1894, i, 507). It is prubalilv 
formed by the action of sunlight on the anisaldehyde present i'u 
anethole which has been exposed to the action of the air and 

^ -Dit}tethoxyftiibene dibrontide, crystallises in .short 

needles, in. p. 178° (decomp.). W. 11. G. 

Mechanism of the Resorcinol-Tartaric Colour Reaction, 
Georges De.mges (AW/. 6’oc. vhini, 1909, [iv], 6, 323 — 32t>).— In a 
previous paper (this vol., ii, 190) it has been shown that the red or 
reddisb-vioiet colour given by certain substances in presence of 
sulphuric acid and resorcinol is associated with the presence in the>;e 

I 1 

substances of the grou)> HO*(J-C*OH, or a derivative of this*. It. is 
now found that the mechanism of the reaction consists in the fonnatioii 
of aldehydes from these subslances, by the action of sulphuric jicid 
and the coudeusation of these aldehydes with the resorcinol or other 
phenol used. 

The nature of the aldeliyde (or aldehydes) formed in a number 
of cases is discussed. Contirmatioii of this view is found iu the faci 
that some suV>stances, such as glycerol, whicli do not give a colorulioii 
when the test is applied in the usual manner {loc. cU., and AbHi’,, 
1896, ii, 80), give it after oxidation with permanganate. T. A. H. 

Reversible Substitution of Alkoxyl Groups in the Benzene 
Ring. Jax J. Blanksma (CViej;). H ' eekbiud , 1909, 6, 3KI— 
Coujpare this vol., i, 150). — \Vhen attached to the benzetre michiu 
and under the intluence of o- or p uitro-groups, methoxyl can often f)e 
replaced by ethoxyl by tho action of so<liuiu ethoxide, and ethoxyl by 
methoxyl by means of .sodium mctlioxide. ?«*Niti' 0 -group>, do noi. 
intluence the substitution, but it is facilitated by increase in tlw 
luimber of nitro-groups in the ortho- ami pura-positions. 

Sodium ethoxido reacts with 2:3: 4-trinitroanisole in alcoholi' 
.solution to form the diethyl ether of 2 : 4'dinitrorosoi'ciiiol, in adiiiuou 
to tlie corresponding methyl ethyl ethur, the first compound lesiilriii^' 
from replacement of both (J.Me and NO„ by OEt. 

With an alcoholic solution of .sodium ethoxide, 3-chloro-4 :G (.Uuiuo- 
anisole and 3-chIoro-2 ; 4 : b'trinitroarii.sole yield respectively dw 
diethyl ether of 4 ; C-dinit-rore.sorciiiol and that of 2:4: G-truiitro- 
resorcinol, botli OMe and 44 being replaced by OKt. Sodniio 
uietkoxide dissolved in methyl alcohol yields with the saiiii-' tN\o 
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the corresponding dimethyl etbors, OEb and Cl being 
re})laco(l by OMe._ 

similar solution of sodium lucthoxide converts the diethyl ether 
of 2 ; 4: : 6-ti'initrorcsorcinol into the corresponding dimethyl other. A 
small quantity of sodium dissolved in methyl or ethyl alcohol 
giilhcGs to start these reactions, but they do not take place in neutral 
or lu-id solutions. 

The etliyl ethers of 4 : 6-dinitroresorcinol, picric acid, and 2 : 4-di- 
nitropheuol are converted in analogous manner into the corresponding 
m^tliyl ethers by treatment with so<liain methoxide di.ssolved in 
methyl alcohol, and these are reconverted into the original ethyl ethers 
by hoiUng with a solution of sodium ethoxide in ethyl alcohol. 

I’he greater the number of nitro-groups in the para-position to the 
alkoxyl group the more rapid the transformation, so that the ethers 
of 2:4: 6-trinitroi*esorciuol and picric acid react more quickly than 
thoso of 4 : f)-dinitroresorcinol and 2 : 4-diuiiroplieuol. The methoxyl 
group in ;>nitroauisole is very stable towards sodium ethoxide (compare 
Luloff^» Abstr., 1002, i, 87). m-Kitio-groups exert no iijtiacnce, so 
that the methoxyl group in 8 : u-dinitroanisole h not affected by boiling 
with au alcoholic solution of >c>diuui etlioxide. The iniluence of the 
Ci- and />niti'0- groups is wcdl illustrated by the trarj>formation of the 
dimethyl ether of 3 : 5-dinitrocatechol into 2 : ;")-diinti’o*2*ethoxy- 
anisole. 

Sodium disulphide, Na^lS._>. and potassium cyanide undergo alcoholytic 
dissociation in alcoholic solution ; thus a solution of potassium cyanide 
in methyl alcohol converts 2 : 4-diuitrophenotole into 2 : 4-diuitro- 
anisole, a similar solution in ethyl alcohol effecting tlie reverse 
transformation. 

2 : 4 : 6-TrinitrO'0*chloro-l •ethoxybt•n^elle is converted by a solution 
of sodium methoxide in methyl alcohol into 2 : 4 : 6-triintro-3-ethoxy- 
anisole. This substance i.s not formed by treating 3-cbloro-2 : 4 : G- 
ti'initvoanisole with sodium methoxide, mi indication that the replace- 
ment of methoxyl by etboxyl i.s more readily effected than tho conver.se 
transformation. 

These reactions resemble those described by Lapworth (Proc., 180S, 
159 ; 1003, 23), Meiseuheimer (Ab^tr., P.Mi2, i, 703), Loiing Jackson 
and hLs .students (Abstr., 1898. i,5I7 ; iUOO, i, 433 ; 1903, i, 339), and 
Msrz and Kis(Abstr., 1886, 872). TTiev depend on addition of sodium 
alkyloxide at the nitro-grouji, with 5lJb^equent di.splaceinent of one 
alkyloxy-group by another, the nature ul‘ the substituting group being 
dependent on the particular alcohol euipdoyed. A. J. W. 

1:&- and 1 : 8-Anthradiol [Rufol and Chrysazol]. Pu. T.amve 
1901), 42, 1413 — 1418). — Kecfiit work in this Held (Abstr., 
1901, i, 176, 230) lias made it p>ossibh‘ to prejwivo tliese two compounds 
m laigiu- quantities than hitherto, and tho author lias ro-invcsiigatcd 
tlieir propertie.s. 

Aiitbraquinone-l ; 5- and -1 : 8-disuI}»honic acids were converted 
into the correspionding potassium autliraceuedisulpdiouates (Abstr., 
1^S2, yield 79 --80'\„ ;iiul these .substances converted into the 

dihydroxyanthracenes, rufol and chrysazol, respec- 
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lively, by fusing with, potassium hydroxide ; yield 80%. Rufol is ^ 
yellow, crystalline substance, m. p. 265*^ (decomp.), and gives a 
colourless diacetate and other derivatives, as described by Liebcrmam^ 
(Abstr., 1879, 357). Chrysazol is a pale yellow compound, m. p, 
225° (decomp.), and gives a colourless, crystalline diacetyl cornjiound 
also in agreement with previous observations (Liebermann, Abslr 
1879, 537). 

The alkyl ethers of these dihydroxyanthracenes were readily prepared 
by dissolving them in absolute alcohol, and passing a rapid current of 
dx‘y hydrogen chloride througlu the solution warmed to about 50 — ()fy_ 
1 : ^-Anthradiol diethyl ether^ Cj^U^OKt)^, yield 70%, gliriteidng 
needles, m. p. 179°; dimethyl ci/ier, Oi 4 Hg(OMe)o, yield 75 — 
small, glistening plates, m. p. 234:°. 

When dissolved in carbon disulphide and treated with a carbon 
di.«ulphide solution of bromine, the above ethers give respectively the 
di6rowio-derivativc, C, 4 llgl>r^(OEt)^., yellow needles, m. p, 250°, and 
yellow nee*dles, m. p. 302°. \ -.^-Anihradiol dkthji 

ether, C|^Hs(OKt).>, yield 70“o, brilliant plates, m. p. 139° ; the dimethyl 
ether ^ yield glistening plates, m. p. 198°. 1 : 5- and 

1 ; S-Anthracenedisulphonyl chldride.% 0,4H^(S020i)2, are obtained as 
yellow needles, m. p. 249'’ and 225° respectively, by treating the dry 
sodium salt of the anthracencdisnlphouic acids with phosphciuf, 
pentacbloride, and these compounds when treated with alcoholic 
ammonia solution give the 1 ■.o-diauljdionamide, m. p. above 3110° and 
the 1 : S'disxd phonamide, m. p. 333''. Similarly, 1 ; 5- and I ; 8- 
anthracenedisulphonandidee have been prepared ; they have m. p. 293° 
and 224° respectively. J. V. £, 

Mechanism of the Action of Sulphur and of Selenium on 
Organomagnesium Derivatives. Hksri Wuyt.? {Hull. Soc.chm., 
TJUO, [iv], 5, 405 — 412). — The author has shown Uiat sulphur reacts 
with organomagnesium dviivatives to form a mixture of the coire- 
sponding thiol, mono^ulphide, and disulphide (Abstr., 1903, i, 6S6; 
1906, 1, 257) ; Taboury found that only the thiol and disulphide were 
formed, but when selenium replaced the sulphur in the reaction, the 
inonoselenide was one of the pro<Iucta (Abstr., 1903, i, 748; ISOl, i, 
493 ; 1905, i, 56, 644 ; 1906, i._834 ; 1907, i, 837). 

The author now finds that when the reaction is carried out in an atmos- 
phere of dry hydrogen, and exces.^^ of sulphur is avoided, the tbiol is the 
only product, and this is obtained to the extent of HO')., of the theoretical 
quantity; the disulphide is the result of the action of sulphur ou the 
compound formed by the condensation of the thiol with a further 
quantity of organoiiiagnesiuiu derivative arcording to the equations ; 
K-8-H + K-Mg-X = K-S-31gX \ H i\ ; 2K-S'Mg-X + S- H-8-81U 
S(MgX).„ whilst the mono.sulphide, as already shown (Abstr., 1906, i, 
257), informed from the interaction between the disulphide and the 
organomagnesium derivative ; U’S*S'K + KMgX= R'S‘K+ lt’8*iMgX 
Taking the same precautions, selenophenol can bo obtained to the 
extent of 81 ’2% of the theoretical quantity by the action of selenium 
on magne.siuDi plienyl bromide. , 

The corrected boiling points of synthetic phenol, thiophenul, uni 
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^clpnophenol prepared as above are phenol, lsr3'^/760 mm. ; thiophonol, 
lg^-3‘^/760 mm.; selenoplienol, 183-67760 mm. .M. A. W. 

Extraction of Phytoaterols and Cholestorols from Pats. A. 

HeiPUSCHKA. and II. W. Glotu {Phann. Zentr.-h., 1£}09, 50, 333 -331). 

(Joe hundred grams of the fat are saponiticd with 200 c.c. of 

alcoholic potassium hydroxide (200 grams in one litre of 70% alcohol), 
000 c.c. of water are added, and the solution is placed in a specially com 
41’ucted cylinder. By means of a special funuel-tubc, 400 c.c. of ether 
are poured down to the bottom of the liquid, and as the ether collects on 
the surface, the solution is s.aturated with ether without having recourse 
to shaking, ^he cylinder is attache I to a flask iu whicli 500 c.c. of 
ether are being boiled ; the ether tlistillate ascends through the alkaline 
liqni'l, meanwhile dissolving the unsaponifiahlo matters, and collects 
on the surface, from which at intervals it is syphoned back into the 
After some four hour.?, the extraction i.s complete. 

L. oeK. 

Catalytic Actions of Colloidal Metals of tho Platinum Group. 
VI. Reduction Catalysis with Colloidal Palladium. Carl 
Paai. and JosEK Gerum ( 190'.), 42, 1553 1560. Compare this 

\ol. i. 3r)8). — An investigation on tlie i-eJuction of benzonitiilo, man- 
delouitrile, and benzaldoximo wit)» palladium bydrosol and hydrogen 
at the ordinary temperature. 

Benzonitrile yields ben/ylamine, dibonzylamino, aminooiii, and a 
small quantity of benzaldehyde, thus; (1) Ph'C'N h H.i = OlIPhlNH ; 
(2) CHPhiNH + H.p - Ph-Cl£0 + Nil,; (3) 3Plr{jllO + 2X113 = 
CHPh:N)2C[lPh + 3H.>0 ; (Cl[Bh:N).Clll>h + 311,, = ClloPh-XH., + 
(CH,Ph).,xir. " " ' . “ “ 

The chief products of the catalytic reduction of liiaiulcdonitrilo are 
benzylamine, dihenzytamine, aimnoni.t, and benzyl alcohol. The forma- 
tion of these substances may bo cxi)lainoil on tho assumption that the 
hydroxyiiitrile in acpicous-alcoliolic solution is partly dtssooiated into 
benzaldehyde and hydrogen cyanide. Tne latter substauco is reduced, 
yielding ammonia, which combiiie.s with ben/.aldohyde, forming hydro- 
iienzainide ; this is then reiluced to bcnzylamine and dibcnzylamine. 
The benzyl alcohol is produced by the reduction of part of the 
beczaldehyde. 

Benzaldoxiine yields tho same reduction products as benzonitrile. 
It is probable that the lirst product of the roductioa is benzylideiie- 
imiiie, which undergoes furtiier decamp. >.-ii;on, viL'iding amnioiii:ii| 
beuzylaiiiiue, dibeuzylamiiie, and ben/.alvlchyde in tim manner already 
desmbed. H. G. 

Tri halogen Substitution Products of Aromatic Compounds. 
Frass yi. Jakoeh {ZeAl^rh. Kr;H- d/o/., 1909, 46, 266—279).— 
2 ; 4 :6-Tnl>romol>en/ophenone, tVlL.Brci'CPli, triclinia [a -.c — 
1';103'J;1: M065; a - 130316', //- l22-5f ; 7-58 58']. 2:4:6-Tri- 
broraoljenzoiiitrile, monoolinic [a ;/» le - I '2 1 13i ; 1 :1 1025 : 13.) 3h[ |. 

2 : 4 : G-’fiibroinobeuzaiiiide, inouoclmic [<t : : t- -- 2' 165o ;1 ; 1'1092: p — 

j. 2 : 4 : O- Tribromobenzayl (diloi'ide. triclinia ; 6 ; <r = 1 '9o 4 1 : 

1:1-0041; a = -- 108'-’43--' ; y-SP'dl']. 2 : 4 ; O-Tribromo- 

YOL. xevr. i. 
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orcinol, CeBr 3 Me(OH)o, triclinic [«: J :<;« 1*6985 : 1 : 07755 - 
; ^ = 7i°33'; y=91°6']. Tri-p-iodotriphenylmethane, ' 

rhombic [« :5 : c=s0'5765 : 1 : 0*8798]. Tri-;j-iodotriphenylmethanG 

1- benzene, tricUnic[rt:fc : c = 0*57 19 : 1 : 1*4298 ; a= 109°8' ; /3 = 126=21' ■ 

y— 107‘^3*2']. Tri-^-chlorotriphenylcarbinol, rhombic [a : 6 : c = O-6O09' 
i:0*97811 Tri-^-bromotripheoylcarbinol, rhombic 1 5 : c = 0'84o7 ■ 
1 ; 0'8081 J. Tri-;[?-iodotriphenylcarbinol, rhombic [a *. 6 : c = 0-8543 • ] ' 
0'817]. Tri-p-iodotriphenylcavbiaol + benzene, triclmic [a • 6 ■ c 
1‘3991:1: 1-6135; i3 = 117°36'; 7 = 62^^52']. 

S-Bromo-S-aminobenzoic Acid: New Method of Preparation 
Alvin S. Wheeler {J. Amer. Cltem. Soc., 1909, 31, 565 — 569). ^' 4 ],^ 
present work was undertaken with the object of converting trichloro 
ethylidene-o-aminobenzoicacid (chloral-anthranilic acid) (Niementow.sJi:i 
and Orzcchowski, Abstr., 1896, i, 187) into a compound containini/ an 
asymmetric carbon atom. When, however, this acid is treated with a 
solution of bromine in glacial acetic acid, the expected asymuietric 
compound is hot obtained, but 5-bi,‘otno-2-aminobenzoic acid hydra- 
h'omide, m. p. 238 — 240*^, is produced. 5->>romo-2-aminobenzoic add 
melts at 218 — 219'^ (corr.), and its acetyl derivative at 218 — 220°. 

When trichloroethylideue-dl-o-aminobenzoic acid (chlorai-diaiitln'iin- 
ilic acid) (Niementoirski, Abstr., 1903, i, 01) is similarly treated with 
bromine, the same product is formed. A large yield of 5-bi'omo- 

2- aminobenzoic a-^-id hydrobromide can also be obtained by the direct 

broraination of authranilic acid. This reaction alfords a much more 
convenient method of preparing 5-bromo-2-aminobenzoic acid than that 
described by Alt (Abstr., 1889, 987). G. 

Action of Aliphatic Aldehydes on Aromatic Glycines. P.Giilmo 
and WiLHKLM bciPA {Ikr., 1909, 42, 1496 — 150*2). — FonnaldehydB 
and phenylglycinc inieract in cold a<|iK*ou.«; .solution, forming a yelLw 
precipitate, in.^oluble in luo.st .solvents, but dissolving ir 

dilute acid.s and alkali.-^. It decorupose.s at 90--120^, giving ciuboct 
dioxide, and, when dissolved in hydrochloric acid, givo.s a yellow precipi- 
tate with platinum chloride. It fnrtlier forms a thick, yellowish-wliite 
precipitate of a lariuyn salt, a similarly coustiutnl 

dark green copptr salt. Wiieii aeetylated with acetic anhydride, 
carbon dioxide is elimiu.-ited, and two acetyl groups enter the molecule, 
forming a covipottml, original suhatauce, when 

heated, forms a hu^.e, t'..j lig.,( V,N^, soluble in chlorofonii, in which 
•solvent the molecular weight deToimination agrees with this formuli. 
Tlie base forms a ie(rti-acetnte, and yields with sodium 

nitrite an orange-red t/inilrouo-eciujpouiKl, 

Other aromatic glycines react with formaldehyde in a similar manner, 
The product from pheuyhuethylglycine has the composition 
yi-Tolvlglycine, oxanilic acid, pUenylacetie acid, piienoxylacetic acid, 
and hippjuric acid do not react with formahlehyde under these 
conditions. 

Isomeric Cinnamic Acids. II. Kinah Biilmann {Jkr., 11109, 
42, 1443—1450. Compare this vol., i, 155; also Liebenoann, ihvlt 
155). — FuitUer experimeiils have confirmed the view that the two 
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tsocinnainic acids and a?^o*cinnamic acid are trimorphons. It is shown 
that although the three acids have different m. p/s, they form the 
gaine melt, which is the liquid form of all three, and which of the three 
solids is formed on cooling depends largely on tho conditions of the 
experiment, rapid cooling tending to yield one acid only. Thus the 
a^^o-acid when fused and then cooled rapidly yields the 2 i?o-acicl, m. p. 
42° when only small amounts are used, but with larger quantities the 
(d/o'-acid, m. p. 68% is formed. It is not necessary to heat the acids 
much .above their respective m. p.’s in order to obtain the common 
j^elt • the process is not one of rearrangement within tho molecule ; 
the important factor is the process of fusion. The acid m. px 42^ is 
comparatively stable, and can be kept for several mouths in llasks 
plugged with cotton wool. 

The «?^o-acid can be transformed into tho zjo-aeid, m. p. 58% by 
fusion, then solution of the melt in light petroleum, 60 — TO"-’ (10 parts), 
and allowing the solution to cool in a llask p)rovidcd with a cotton-wool 
plug. In removing the crystals it is essential that (iitei-paper and 
apparatus should be sterile (free from jiarticle.s of o/Zo-acid). 

If the solutions are too dilute, tho aUo- and not the v-'io-acid frequently 
separates. The fso-acid m. p. 58'^ can al.so bo obtained readily from 
the a^^o-acid by solution in light petroleum and impregnation. 

J. J. 8. 

Terpenes and Ethereal Oils. XCIX. Preparation of 
Unsaturated Cyclic Acids and Hydrocarbons with a Semi- 
cyclic Linking. Otto Walcacui {Ann^iUn, lUOb, 365, 255 — 277. 
Compare this vol., i, 300). — It has been sliown th.at in the elimination 
of water from nopiool-acelic acid, tlio nature of the dehydrating agent 
has a marked influence on tiie coiu'so of tlio leacrion (Abstr., i:)0S, i, 
997). Tt is found, as a result of further inrest jgations on this subject 
that the hydroxy-acids or esters resulting from tho condensation of 
the simple cyclic ketones with etliyl bromoacetato and zinc when 
treated with potassium hydrogen sulpliate or pho-^phoric oxide yield 
chiefly unsaturated acids witli the ethylene linking in the cyclic 
Ducleu.^, whereas when the hydroxy-acids are l)oi!ed witli acetic 
anhydride the tendency is for the water to be ciiminated ^Yith the 
formation of a semi-cyclic linking. Kor example, ethyl cyohdiex inol- 
acelate when treated with potassium hydrogen sulphate or pliosphoric 
oxide is almo.st completely convei-te<l into ethyl A^-c^^’/ohc'xene- 
acetic acid (Wallach and Isa:tc, Alistr., I tUHi, i. 1 Ttl), wliilst cyo^ohexanol 
acetic acid when boiled with acetic anhydride yields principally 
i“-c^cLbexeneacetic acid (Abstr., llMt7, i, did). 4-Methylcyc(^o- 
lexane-l-ol-l-acetic acid behaves in an exactly aiuihigous manner. It 
8 found, ns a general rule, that the juad with tlu* .semi-cyclic linking 
las a liigher m, p, than the isoiiieritle with tlie ethylene linking in the 
nideus. Further, an acid wdth a seiui-cvclic linking when heated alone 
riolds the same liyalrocarbon as ilie isomeric acid containing the 
ithylene linking in the iiucluu.s, thus upholding tlie statement made 
previously that there is a tendency for unsaturated cyclic acid^ with 
in ethylene linking in the nucleus to yield hydrocarbons with a semi- 
linking (Abstr., 1908, i, 402). 
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AlUiongh many of the esters of hydroxy-acids formed hy the 
condensation of ketones with halogeuated acid esters and zinc when 
hydrolysed do not yield the hydroxy-acid, but are further dissoniated 
it is found that the simple cyclic hydroxy-acids, such as cyc^opentaoo]' 
acetic acid, cycfohcxanolacetic acid, j3-iiiethylc^c/ohexanolacetic a[;i(j 
and the corresponding propionic acids, may be obtained by hydrolyfsii]^ 
the respective esters. In all cases hitherto studied, it is found that 
the esters which when hydrolysed break down readily, when heated 
dissocialo into ketone and aliphatic acid, whilst the hydroxy-adds 
which aie found to be stable during their formation from tho esters 
by hydrolysis, when distilled slowly break down into water and an 
unsaturated acid, which decomposes slightly, yielding carbon dioxide 
and a hydrocarbon. For example, a-inentholpropionic acid yields 
menthoneand propionic acid, whilst c^c/ohexanolacetic acid decoinposos 
into water, carbon dioxide, and chieriy mcthylenecyc^ohexane. Tho 
conversion of an unsatv\rated hydrocarbon with a semi-cyclic linking 
into a ketone containing an ethylene linking in the nucleus has 
hitherto been performed only with hexacyclic compounds ; the 
formation of acetyl-Abcycfopeiitene (A’-cj/efopentene methyl ketono) 
from eyefopentanono is desci-ibe<l in the piesent paper. 

4-;Metbylcyt7ohexane-l-ol-l-acetic acid, m. p. or 8D — (oora- 

pare AVallath and Kvans, Abstv., 1906, i, 566), when boiled Avith 
acetic anhydride yields l-Dietliylcycfehexylidenc-4-aoetic acid, ru. p. 
63 — 61.'^, Pei kin and Pope give m. p. about 70^ (Trans., 1908,93 
1084); tho amide forms glistening leatlcts, m. p. 121—122^, The 
acid when distilled yields 1 •methyl- 4-metbylenet‘yc^ohexaiie, identical 
with the hydrocarbon obtained from methyl-A'^-cyc^ohexeneacetic 
acid (Wallacli and Evans, loc. cit.). 

[With M.tHLON Pentsculek.] — l‘^fel/ljJlcyc\ohexa>^e-l^ol^l■a■propmic 

aciJ, CIljrc<^,ll2;y||->C((HI)-CllMc-CO,ir, obtaiiie.l by hydro- 


lysing tlie ethyl ester, ciystallise.s in two inodiheation.s ; the less soluble 
form has in. p. 110 — 1 11^ ; tiie more soluble variety has a lower m. p, 
The add, m. p. 110 — 111^, wlion heated with acetic anhydride yields 
l-melhykyc/ohex\Tidenc-4-a-propionic acid, obtained as a visciil liquid, 
which when d!^tll!ed slowly in hyhogeii yields 1-inothyl- l-ethylidene- 
cyc/ohexnne, b, p. 152- — 153", !►'! 0'6lth /f'f‘ l‘457l (coui})aie Waliach 
and Evans, Abstr., 100 j 5, i, 4^4). The same liydrucarbon is more 
readily obtained by the dry dbtillation of 1-inothylcyc/ohexane 1-oi-l- 
a juopiunic acid. 'I'he nilrosochloride deriv'cd from the hydioctiiboQ 
lias in. p. 1(S8 — 1 10 . 

[With Kukt Vox Martu's.] — Ethyl cydofyenUDit-l-ol-l a-propmuit^ 

obtained by tlie action of zinc ami 

fthyl a-biomopropionate on cy^’/npentanone, yields on hydioly>i^ tlis 
ciystaliiiio arid, in. p. 5b — 50'. Tfm latter substance when heated 
with acetic unhydiido yields cydopeiLtyUdeae ii-propionic aci'l, 
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chiefly ethylidm^yGioptntaney ^O.CHMe, a colourless liquiJ, 

I, p. 113 — 117“, D 0‘8020, 1-1481. The nitrosocUoride when 

heated with alcoholic piperidine forms a mlrolpiperidide, m. p. 110“ 
,,,^a when boiled with glacial acetic acid and sodiinn acetate yields Uie 
‘oxwip. of acetylc 2 /c?opentene, m. p. 90 — 91“. 'I’lie latter substance 
when ^lydrolysed yields acetylc^cZopenlene (compare Perkin and 
Wallach, this vol., i, 154). 

l /JM^^cyclo^jewiane-l-oc, prepared from cyclo- 

pentanone by Grignard’s reaction, is a colourle.ss liVpiid with a camphor- 
like odour, b. p. 155 — ■157“’, D 0-916, 1‘4528. It is converted on 

treatuieiit with zinc chloride into X-cthyt-X^-c.yiMyieihf.eae, 

CHo—CH,.^ 

Ollg-CII,' ’ 

acolonrloss liquid, b. p. 107 — 110“, II 0'7975, ?(],’ l-tl2G, wliich yields 
^ nitfosochloridey from which an oily oxime was prepared. The latter 
when hyd»’olysed gave a substance whicli i.s [irobably l-e:i4?/^Abcyclo- 
pnient'^-o'iie, W. II. G, 

Ethyl a-Dinitrophenylacetoacetat© and Related Compounds. 

II. Waltrek Boiisom; (/ier., 1909. 42, 1310 — 1318. Compare this 

vol,, i, 232). — The investigation was undertaken with the object 
uf comparing the reactions of Ibo e.ster.s of nitro u yiacotic acids 
with tboso of /3-ketonic acids, in view of tlie analogy which subsists 
between the nitro-substitutedaryl group, and t lie acid radicle, 

flCO" as shown in the acid character of their corresponding hydroxyl 
derivatives, the nitropheaol.^, and the carboxylic aci<ls. i'he present 
communication contains an account of the reactions of methyl dinitro- 
phenylacotate with benzoyl chloride, nitrous acid, and certain aromatic. 
alJehvdes. 

2 ; 4-Dinitroplienylacetic acid, prepared by nitrating phenylacetic 
add with a mixture of nitric and sulphuric acids below GO ", has m. p. 
179_1S0“, and not 160 ', as stated. 

By acting on methyl sodio<linitrophenvI;u*otate with benzoyl chloride 
ami hydrolysing the resulLiog pro«!uct with dilute sulphuric acid, a 40';, i, 
yield of (j-2 : d-dinitrophenylacetophfiiono is {d)tainod. When treated 
with bi'omo-2 : l-dinitrobenzeno, the .sodium derivative above-mentioned 
gives vieihyl 2:4:2': A'-tetraintro’UpheayhneUiane a carboxylatey 
CH[4'gH3(XU.)..]y(:0.,Mo, 

which crystallises from a mixture of ehlmoform and methyl alcohol in 
rliombic plates, m, p. 159b 
2:4:2: ^'-Teiranilrv q acetyldiphenylmelhane, 

COMe-C 1 1 LG,,M,(NO.d J 

obtained by acting on the sodium derivative of dinitrophenylacetone 
with bromodinitrol>enzone, crystallines from etlivl acetate iu yellow, 
gHstening needles, in. p, 183' (dccomp.), 

^^dhyl^-nilr<)henz\s>ooxa:^ole 'l-<'arho.r>ilateyy__ *" i'> obtained 

4-tX‘oMo 

by shaking a mixture of methyl dinitroplicnylacetato and tj>oainyl nitrite 
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with sodium and methyl alcohol ; it crystallises.from methyl alcohol in 
yellowish-white^ glistening needles, m. p. 130 — 131‘^. On substituting 
ethyl alcohol for methyl alcohol, the corresponding ethyl ester jg 
obtained, which crystallises ifroin ethyl alcohol; in yellow leaflets 
m. p. 101 — 102'^. Methyl 0.-2 : i-dinilrop/ienyl-^-nitroeinnamatt, 

ia prepared by heating methyl dinitropheiiylacetate with ;iitro. 
benzaldehyde and a few drops of piperidine at 150° for twnnty 
minntes ; it separates from a mixture of ethyl acetate and alcohol in 
liglit brown needles, m. p. 160 — 170°. 


3'0-^-J)initropfienyh'Ov.ma7'i‘n, CQir4<[[ 




obtained 


in a similar manner by ‘the interaction of methyl dinitrophenylaueUte 
and salicylahlehyde in presence of piperidine, crystallises from a large 
volume of glacial acetic acid in glistening plates, m. p. 240— 250"^. 

o-o-}>-Dv,utroj}he7tylcarbo$tyri(y ’ P^’^'P^vred 

by condensing the ester with a-aniinobenzaldehyde at 180°, crystallises 
from glacial acetic acid in dark yellow, glistening crystals; it is not 
visibly altered by lieating to 270°. P. H. 


Hydrophthalio Acids. VII. Resolution of the Racemic 
Form of the Fumaroid A'‘-TetrahydropbthaUc Acid. Clij;o 
Auati and CEs.tuF. dk Hohatiis {lieoils Accad. i>ci. FIs. }[at. Sajioli, 
1008, [iii], 14, 2iS — 223. Compare this vol., i, 104). — According to 
von Baeyer, \v[io>e extension of f.e Bel and vau^t Hoff’s tliyory to 
hydrogenated phthalic acids has recently received conlirmation (Abstr,, 
1000, i, lOO), ^r«us-A'‘-tetiahydiophtbalic acid should be c,apable of 
existing in two optically antipodal forms. Attenipts to elTect sepni'a- 
tion of thc>e forms by means of the quinine salts have led to tho 
i.sohition of two acids: (1) that obtained from the less soluble (in 
96'’, alcohol) quinine sail, which has [a]';,’ +113'2°; and (2) the oiis 
corresponding witii the more soluble quinine .salt, and having 
[(i]b'' -07’4 . Tills dill'erence between tlie arithmetic magnitudes of tho 
two rotatioris is explained by the fact that the acid obtained by the 
1 eduction of plithalic ncid is pseudo-nrceuiic, its rotation being 
[alti" +2'0-’, and that of its anhydride, [a];; 4T7°. The anhydride of 
the dextrorotatoiy A'’-tetrahvdrophthalic acid has 1 aj^ + 6'6 b 

T. H. P. 


Hydrophthalio Acids. VIII. Influence of Presence and 
Position of the Ethylene Grouping on the Refraction and 
Dispersion of Hydrophthalio Anhydrides. Ginu Abati euiiI 
Ehxksto Vercaki {liend. Arcad. Frl. Fis. Mat. Xapoli, 19U8, [iii]. 14, 
223 — 234). — '3'he aiittu)».s iiave measured fho rotations aud disperdotjs 
of phthalic anhytlride, of the various di-, tetra-, and hexa-iiydrojjiithahc 
anhydrides, and of citracoiiic ami itaconic anhydrides, in order to 
ascertain whether the laws of llriihl concerning the rotalioiiR an 
dispersions nf compounds containing two noiglibouring group^ o 
high refractive power ^Trans., 19U7, 91, 115) hold for these 
compounds, 
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rphe results obtained .directly contradict Briihrs laws. Thus, for the 
derivatives, the molecular refi’action should be 
rtfeatest for the A^-anhydride, and should diminish as the distance of 
the ethylone group from the carbonyls increases ; in i*eality, however, 
^lie values for the A^- and A”-compounds are slightly below, and the 
value for the A^-compound slightly above, the theoretical value. 

Tlie most striking feature of the results is the great differences 
het'^cen the refractions of stereoisomerides, in each of the three cases 
examined the fumaroid derivative having an appreciably higher 
molecular refraction than the iiialeinoid form. The difference amounts 
to 2 G8 for the A3^''-dihydro-acid, to S'OK for the A^ tetrahydro- 
unbydride, and to 0 75 for the hoxahydroanhydride. In nearly all tho 
cases previously observed, the fumaroid isomerule has slightly the 
higher refraction. 

The specific dispersion does not always correspond with the refraction 
for the line Ha- Exceptiiig willi the four dihy<lrophthalic anhydrides, 
where parallelism exists, in none of the cases is there any relation 
with the constitutiou of the compounds of the kind formulated by 
■Brlihl {loc. cit.). T. H. P. 

Gentisio Acid (2 : S-Dibydroxybonzoic Acid) and Deriv- 
atives. Franz von Heumelmayk (.I/omu/s/o, 19U‘J, 30, 255 — 269). — 
Bv the action of bromine on gcntisic acid, a mouobroinogentisic acid is 
formed; excess of bromine oHminatos tlie carboxyl group, foi ming bromo- 
anil, acd a dibroruogcntisic acid could n(»t be obtained. The isomeric 
dibydroxybenzoic acids yield dibromo-derivatives. F)y the action 
even of e.vcess of methyl iodide and sodium luethoxide, broniogentisic 
acid inonoeUiyl ether is obtiiined : iti tid>, probably tiie hydroxyl in 
tlie meta-position Lo the carboxyl group is ineti>ylated. ^VheIl sodiuiii 
hydroxide in methyl-alcoholic solntioii is cniployc'd, it is pos.sible also to 
some extent to metliylate tho second liydri»\ vl. Wlieii heated at 160° 
in presence of water, bromotjuinol is formed from the bromogentisic 

acid, which probably lias tiie compo.sition 

Nitric acid has an oxidising action on gentisic acid ; only when very 
dilute acid is employed was evidence of the formation of a nitro- 
compound obtained. Nitric acid also acts only as an oxidising agent 
towards bromo- and diacetyl-gent isic acids. 

Bromogentisic acid forms colourless needles, m. p, 238^, which show 
a bine coloration with ferric chloride. The salt forms faintly 

rose-coloured tablets : the silver salt separ;ite> in colourless needles ; tlio 
mdhyl ester crystallises in glistening plates, m. p). 135', and gives a 
greeni.sh-bhie coloration with ferric chlori<le. 

Bromogentii>ic acid ynonometdtf/l tiher has in. p. 10-1°, and gives an 
intense blue ferric chloride coloration : the baj^mn .salt forms needles, 
grouped in featlicrdike clu.'-tcrs. 

Bromogentisic acid dimetlnd ether crystallises in needles, m. p. 122°. 
Biaceiylgentisic acid forms colourless crystals, m. p. 118 — 110 . 

K. F. A. 

Derivatives of Protocatechuic Acid. Tokuuki K.vmetakv 
{Btr,, 42^ US2— 11 85j. - r»y the interaction of dimethyl- 
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carbonatoprotocatechuyl chloride at^d ethylglycine in ethereal solution 
ethijl dhntthylcarhonatoiyiotocatechuylglychie is obtained as a colomles’. 
syrup. On hydrolysis with smlium hydroxide, 3 : ^-cUhydroxyhipr^^y^ 
ticidy CqII 3 (OH)^,’CO*NH’CH;>*CO^I 1 , is formed, crystallising 
colourless prism*, m. p. 228° (corr. with decomp.). 

^'Dimethyloarhonaioprolocinitchuyloxyhenzoic acid forms a crystalline 
precipitate, which, when’ heated, softens at 1G5° sinters at 18o°, m. n 
187’5° (corr.). Protocat ecJmyloxyhenzoic acid, 

CttH3(OH).^'CO-0*OgH^-COJI, 

forms microscopic, colonrlcs.s needles, aggregated i-n balls, m. p, 270^ to 
,a brown liquid. K. F. A 

Derivatives of Benzylphenaceturic Acid. Walter Kkopp and 
Hf.rmax Decker (and, in part, Clemeks Zoellner] {Ber., 1909,42 
1184 — 1102). — Various isoqninoline derivatives closely related to 
certain natural alkaloids have been synthesised by Pllicbl and 
Krleinueyer, juu.’s methods. 

Veratrylidemhippuric anhydride^ 

oblainod by heating methylvanilliu and hippuric acid with acetic 
anhydride and anhydrous sodium acetate, is purified by extracting with 
cold alcohol and boiling water, and crystallises from benzene in yelloa- 
plates, m. p. 152’*’ (corr.).* The acid, * 

C’,H3(OMe)./0n:C(OO.,lI)-NU-COPh, 

13 obtained by boiling the anhydride witli 2‘V> sodium carbonate .solution 
and precipitating t!»e clear solution with a mineral acid. It crystallises 
from hot alcohol in prisms, m. p. 213° (con-.). The methyl ester, 
ciystallises from methyl alcohol in transparent plates, 
lii. p. 147' (coir.). 

3 : ^-IJiinetho^i’yphenylpyruvH' acid, Cbll.^(OMe)j*Ciro*CO*CO,,H, oh- 
tniiiecl by boiling the anhydrido for four liours with 10% sodium 
hydroxide solution, acidifying, and removing tho benzoic acid by steiim 
distillation, cryj-tallises from glacial acetic acid in colourless plates, 
m, p. 187’ (corr., decomp.). Tho corresponding oxime, 
C.H,(OMe)/Clh/C{:N*OU)*CO,,U, 
crv.^tallises from hot water in slender needles, m. p. 165° (decomp.), 

^s-JIornoveralroyl-C-veratrf/lglycinamide, 

CVIJa(OMe)yC3l2-Cn(do'->;iy’Nll-CO'CH.2*C(,Il3(OJle)o, 
ohtained l>y lieating the ketonic acid with acpieous araiuoniuiii 
iiydroxide solution at 100°, crystallises from water in needles, m. p. 
170 — 177° (corr.). Tlie corresponding acid, 

C,H,(OMe)/CiL‘C:li(CU..H)‘NJl-CO*CUvC^U,(OMe)., 
prepared by liydrofysing the amide with sodium hydroxide solution, 
also crystallises from ^ter in colourless needles, m. p. 156 — 
(corr.). 

O . /N=CPb 

Piperovylidcnf.}iip}mric anhydride, > 

crystallises fiom benzene in yellow, flat needles, m. p. 107'4° (corr.). 
Tlie corresponding add, C*,^H,j. 05 N, turns yellow at ‘JOO'’, and decoiU' 
p»e^es and molt.s at about- 235° (corr.). The methyl ester, 
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crystallises from methyl alcohol, and has m. p. ISP At a 

slightly higher temperatui'C decomposition begins, and in all probabiiity 
the anhydride is re-formed. The ethyl ester, Cj 9 Hj 70 ,-N, has ni. p. 
136° (corr.). Methylenedioxyphenylpyruvic acid^ 
CH202:0j.Il3-CH2*(J0-CO.^lT, 

crystallises from glacial acetic acid in plates, m. p. 215° (decomp.). 
The oxime, CH202.GflHg*0H2*C(.N*()II)*C0.,]r, crystallises from water, 
aiui has in. p. 170 — 171° (decomp.). 
'^.Jloinopiporonoyl-C-piperotiylglycinfimide, 

cii2:02:c„n3-CH2-co-NH*cn(ou-xiid*ciT/CJ,ii3;02:ciTo. 

crystallises from alcohol in noedle.s, m. p. 189 -5° (corr.), and the 
corresponding acid^ CjqHj-O^N, crystallises from a mixture of benzene 
and alcohol in stellar aggregates of needles, m. p, 179° (corr.). 

J. J, 8. 

Tetrachlorophthalic Acid. T\ (i, Diir.nitinnE (Amer, Chem. J., 
1900, 41, 393—417). — Crystallised letraoblorophthalic acid, 
C/J1,{C0.J1)2,AH/), 

has been described by previo\is authors as anliydrou.s ; when heated to 
100°, it is completely convertetl into tetrac-ldorophtlialic anhydride ; 
hence the observed melting point (255—2.97') is in reality that of the 
pure anhydride ; the in. |>.’s of the acid and its anhydride are stated 
by previous workers to be 250' and 2 bo'"' re>pcctively. Anhydrous 
tetrachlorophthalic acid is formed when the acid is crystallised from 
acetone; a compound containing two molecules of acetone is hereby 
produced, which, in a current of dry air. loses all it.'=j .acetone, leaving 
anhydrous tetrachlorophthalic acid ; (Ids anhydrous acid takes np 
moisture from the air to form the stable acid cont.aining hlLO. 

P. H. 

Tetrachlorophenolphtbaloin and Some of its Derivatives. 
William K. Orndorff and .Tohn A. IR.ack ( Amer . Chem . J ., 1909, 
41, 319 — 303). — Tetracbloroidu'ijolpiiibalein (compare Oraebc, Abstr., 
1887,832) can be prepared by bc.ating a mixture of tetratddorophthalic 
anhydride, fuming sulphnrir aciil containing 15 of sulphur trioxide, 
and phenol for twelve hours at 145 — i5u°; (i5'5 of the tetrachloro- 
philialic acid is thereby converted into (lie letraclilorophtlialeiu and 
10% into tclrachlorolluoran ; it ci vstallises from dilute alcohol in 
slender needles and from methyl alcoliol in luoaoclinic crystals, and 
does not melt at 300° ; it dis.'-olves in alkali hydroxides or carbonates ; 
in conceulrated solution tlie colour is red, iji thin layer.s purple, whilst 
in dilute solution it is violct-rod ; in very dilute alkaline solution the 
olour has a bluish tint, which distinguishes it from pheuolphthalein. 

Tetrachlorofluoran, ^CO, obtained as stated 

hove, crystallises from benzene in triclinic prisms : it does not melt 
1 300 °. 

TtlrachloTodiacetylphenolphthaleiii, (%,llj;0^01^.\o.j, prepared by lieat- 
ng the tetraidilorophcuolphthalciu with acetic anhydride and sodium 
■cctate, separates from alcohol in xuonocliuic cr_)staU, and has m. p. 
!05— 206h 
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Tetrachlorophenolphthalein methyl ether, obtained by heating tetra- 
chlorophenolphthalein with sodium in absolute methyl alcohol and 
methyl iodide for three hours, separates from acetone in monocUnie or 
triclinic scales; it does not melt at 300°. 

The diimthyl ether ^ obtained by heating the same mixture for 120 
ho\irs, is colourless; it forms flattened needles from alcohol, m p 

TelrachloroietrahromophenoJphlhalein, obtained by adding bromiDe 
dissolved in glacial acetic acid to a boiling alcoholic solution of tetra- 
chloropheiiolphthalein, sep'irates from benzene in colourless crystal 
and does not melt at 300°; it is a stronger acid than tetrachlorophenoh 
phthalein or phenolplithalein, but, like these substances, is sensitive to 
carbonic acid and cannot therefore be used for titrating carbonates. 
Its diaceUite, m. p. 100 — 101°, crystallises from benzene; the ik- 
ammonium salt is an unstable, blue compound ; the disilvev salt was 
also prepared. 

TetrachloTotetrahromophenol phthalein dimethyl ether is a coloniiess 
substance, which separates from benzene in triclinic crystals, m. p, 
263 — 266°; the diethyl colourless crystals from benzene, m p 

201—202°, 

Tetracbloropbenolphthalein and tetvachlorotetrabromophenol- 
pbtlialein can be used as indicators for titrating organic aci‘is or 
alcobolic solutions ; neither of them is esterihed by alcohol and 
hydrochloric or sulphuric acid. P. H. 

A.ction of Phthalylglycyl Chloride on Ethyl Sodioaceto- 
acetate. Joii.^snes j^ciikiuk.k (/>Vr., 1000, 42, 1411 — Ulll), — The 
products obtained by the action of a benzene or olbereal solution of 
phthalylglycyl chloride on the sodium d(‘rivative of ethyl acetoacetate 
are : (a) Klhyl C-phlhiilyhjlyc.if!iicetoacelate, 

tV,H,;(C0)JN*(:H.yt'0-Un Ac-CO.'Et, 
which crystallises irom boiling alcoliol in brilliant, colourless prism?, 
ni. p. 135 — 13b-’. (^t) Kill'll i-^-phtlmhjlgfm'ylacetoacetale, 

which forms colourless crystals, in. p. 07 — 9S'°. (e) Ethyl dipldhahjU 

glycylacetoai'eU.Ue, CAc(C' 0 'CUI,,‘iN” 0 .j 0 .,lC,;ll 4 ).>'CO 2 Kt, long needles 
from alcohol, m. p. IDS — 150'. High lemperatures favour the forma- 
tion of tt, and working in the cold the formation of h and c, but the 
yields are poor in all cases. J- J- 

Oximino-compounds. Ku.'cst Dbckm.\nn [Annahn, 1901), 365, 
201 — 214). — Hitherto, aldoxiines prepared by the action of free 
hydi'oxylainine on various aldehydes liave been converted into the 
corresponding ^-moditications by subsecpieiit treatment with hydrogen 
chloride. It is now fofind that many alde^iydcs, for example, 
benzaldehyile. anisaldehyde, and cuininaldehyde, are converted directly 
into the hydrochlorides of the ^-aldoximes by wanning with hydroxyl- 
amine hy<irochloride in alcohol. It is not possible, however, to 
obtain isomerides by tViis new method of preparation if they have not 
been prepared already by the older method ; (or example, sahcyl- 
aldoxime and acetophenoneoxime prepared by this method were louii 
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to be identical with the compounds obtained by other methods ; 
^-modifications were not formed. The hydrochlorides of the 
^-aldoxime-A^-ethers may also he prepared directly from the aldehydes 
ty acting on these with jV^alkylhydroxyiamine hydrochlorides. The 
following substances were prepared by this method ; iY-phenylbenz- 
aldoxime, fV-phenylanisaldoxime, A^-methyllaenzaldoxime, A'-methylanis- 
alJoxiine, iY-methylsalicylaldoxime, -jV-methyi-p-hydroxybenzaldoxime, 
and jV-methylcuminaldoxime. The isomeric A'-methylbenzaldoximes 
icve.stigatcd by l,uxmoore (Trans., 1896, 69, 177) are not stereoiso- 
nici'ides (compare Scheiber, following abstract), 

(With Hans Netschhr,^ ^-^icthylanisahloxinie forms colourless 
ciystals, m. p. 76° (compare Scheiber, loc. xU.) ; the hydrochlmide 
forms white crystals, m. p. 183°. Phenylcarbimide acts on tiie oxime 
ether. yieMing tlie ca?-6««i7iV7o-(ierivativo, m. p. 85^ 

forms white crystals, ui, p, 
134—135^; the hydrochlonde has m. p. about 140’. Y-Hydroxy^l^- 
m^thylhrnzaldoxi-im is obtained as a white, crystalline powder, m. p. 
22U' (decomp.). crystallises in 

glistening, silvery leaflets, m. p. 65 ’; tlie hydrochloride is extremely 
deliquescent. 

iV-JIethylhydroxylanjine reacts with acetophenone and aceto- 
benzopiienone, bat crystalline products could not be isolated ; a 
crystalline svhstance, m. p. 114*, was obtained with acetone, and 
acetylacetoiie also yields a crystallino snhsiancc, in. p. 65^. iV-Methyl- 
hydroxylamioe is converted by phenyloarbiniide into /S-carbanilido-xV- 
methylhydroxylainine, m. p. (compare Kjellin, Abstr., 1894, 

j, 9), and by benzoyl chloride into the diUn::oyl derivative, 
K.Moilz’OlIz, 

colourless crystals, m. p. 56^ \V. H. G. 

Appearance of Stereoisomerism in .V-Substituted Ald- 
oximes. Jokannjcs SctiEiifKU (Anmdefi, lUOU, 365, 215—239).— 
.Evidence of the exi.stenceof .‘itercoi>omerifles of only two .\*-substituted 
aldo.\iiiies has been publi.'^hi'd up to tiie presout, although about 140 
.1 -substituted aldoximesareknou n. Of the two cases, that investigated 
by Luxinoore (i’rans,, 1896, 69. 177) appeared to lie founded on the 
move weighty evidence. It seeme<l desirable, therefore, to investigate 
this subject more thoroiiglily, and as a result it is found that the 
supposed stereoisomcric A-iiielliylbenzaldoximo described by Luxmoore 
is really a monoliydrated form {>f tiie A niethylbcnzaldoximo described 
origiunlly by Goldschmidt and Kjellin (Abstr., 1891, 1477). 

Attempts to obtain two modilications of A’-benzylbenzaldoxime and 
A metliylanisaldoxime were unsuccessful. Tho existence of two form.s 
of the latter comjxuind app>eared probable, since a *V-methylanisald- 
oxituo prepared by Golflschniidt (Abstr., 1392, 974) had ui. p. 45^, 
^hilst that described by lleckmaiiii and Netsclier (pireceding abstract) 
had m. p. 76"*. However, in this case, also, the compound with the 
lower jii.p. was found to be a bydrated form of .\'-methylanisaldoxime, 
p. TO ''. Simi larly, altlioiigh two bydrobiomides were prepared from 
* -methylanisaldoxime, it was found that the one was a hydrated form 
01 the other. 
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[With H. Fleischmann and KudolfKlkhiie.] — JV^-^lefcliylbenzaldoxijjjg 
liydi-obromide is most readily prepared by the action of “methylhydroxyl. 
amine bydrobromide on benzaldehydein alcohol. Contrary to Lvixmooix-'J 
statement, the liydrobvomide prepared by tho action of*methy I bromide 
on benzan^ialdoximc is identical with that obtained by the action of 
hydrogen bromide on A^-methylbcnzaldoximo ; it is a monohydraU. 
CgHgONjHBr, If20, m. p. 67 — and passes into the anhydvoufi salt 
C 3 H<)ON,HBr, ra. p. 124°, when kept in a vacuum desiccator. 
hydrohroinidii, CgHj,ON,l[Br, ra, p. 85°, is obtained by treatin<» a 
solution of the aldoximo in a perfectly dry mixture of benzene and 
ether with hydrogen bromide. It yields the monohydrate wlitn 
cry’stallised from ether and alcohol. 

The hydrobromide, m. p. 67° when treated with ammonia in alcoholic 
solution, yields an oil which is, without doubt, tho hydrated fyrui of 
the i\^ ether ; a small quantity of the 0-methyl ester is also formud at 
the same time. The substance, m. p. 45 — 49° described by Lu.xrnoore 
was never obtained. The oily substance obtained initially becomes 
semi-solid when kept, owing to the separatioh of llie iV-methyl atlici- 
m. p. 81 — 82°. 

^^^{cthylh^nz(^ldoxime hydrochloride, C^HyON.HCI, is extremely 
hygroscopic., and only wiicn perfectly dry has lu. p. 140° ; \hoJn/drai$ 
Csl!(iON,aCl,H,,0, has m. p. 95—100°. 

3’-Methylaiiisaldoximo lias m. p. 76° (compare Beckmann ami 
Netsclier, loc. cit.) ; it rapidly absorbs water from the air, passing inty 
the hydrate, l .O, in. p. about 45°, which is probably identiful 

^Yith the *V-me(hylainsaldoximc described by Goldschmidt (/oc. cit.). Tho 
hydrohi'OHiide, 11 Br, lias m. p. 17U°; the hydrate (11I.,0) ]\uy 

m. p, 13G°. Attempts to prepare a hydrated form of the hychwhloiido 
were fruitless. • \V . II. G. 


The Aldehyde Reaction. Ancklo Ay<;r7.[ and ViN-CE.\7o 
C.\STELt,ANA {Atti Ji. Acend. JAucci, 1909, [v], 18, i, o76 — 378. Coiu- 
pare this vol., i, 3‘)8). — T'lie authors doscribo expcrimenls made with 
the view of determining tim influence.s of the solvent and of tlie 
experimental conditions on the addition of dihydvoxyammonia to 
a!dehy<)es and to true nitroso-denv.itive.s (compare Joanrenaud, Abetr., 
1880, 870). 

With a sulphydroxamic ac.i«i and jm aldehyde, four reiictioiis 
are possible: (1) ll*SO.,->' H'Oll + 1I.,U= U-SO„Ii -P NH(Oll)., ; (il) 
K-CJIO - UH*CI::N-0H" t- U^O { (3) 2NM1(OjII). - 

and (Ij 7m'CllO=^(B-UlK))„, the yield of hydroxamic 
acid dejH'iiding on the velocity of reaction (2). With aliphatic and 
aromatic .a!ilchyde.s and their ether.s, this reaction is almost in.stan- 
taueous, and gives good yields in either atpicous or alcoholic solution ; 
with certain unsatuiatcd aldehydes it is slower. Oitho-substitution 
in arumatic aldehydes, in general, retards the reaction, and in some 
eases coinplotciy stops it. When alcohol is used as solvent, the 
reaction tako.s place more readily, so that a good yield of y/i-bydroxy- 
benzliydro.xamic acid {foe. may be obtained, provided the calculated 
proportion of potas.sium iiydroxido is ad<lcd gradually. Under ibe 
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same conditions, !!.Alicylhydroxamie acid is obtained in sm.all yield, 
wliilst in aqueous solution the reaction takes place neither with 
heuzonesulphydroxamic acid nor with the sodium salt of nitrohydroxyl- 
aininic acid ; i^ the latter cases, the abundant evolution of nitrous 
oxide .shovv.s that the change is mainly according to equation (3). 

liven in alcoholic solution it i.s found irnfio-ssible to obtain 
hydroxainic acids from .aromatic aldehydes contaiidng a hydroxyl in 
the para-po.sition, although the alkyl cther.s of these hydroxy- 
aldehydes behave normally. T. H. P. 

Organic Syntheses by means of Sunlight. II. Em.vxlale 
Patekn 6 and G. CntEFFi (Gazzetla, ISIO'J, 39, i, 341 — 361). — The 
compound obtained from benzaldaliyde and amylene (or /T-methyl- 
A^-biitylene) (this vol., i, 240) has tho formula limpid, 

colourless, highly refractive liquid, I)® 0’9855, b, p. 230 — 232’ 
(decomp.), 1 ‘50710, and has the normal molecular weight 
(157 0 — 168‘7, instead of 176) in freezing benzene. When oxidised 
with permanganate, it gives benzoic .acid, whilst reduction with 
phcsphoru.s and iodine yields a hextjlbenze.wt, b. p. 175 — 180’. 

Its probable constitution is 

With anisaldehyde under the influence of sunlight, amylene yields 
a hydroariisoin, and an/oif/Z/Zv'? compound, b. p. 260 — 300^ (decomp.); 
i\-ith valeraldehyde, tiro reactiuii is complic;ited by the formation of 
.polymeriJes of amylene. 

The product of the inter.actioii of ben/,aldehyde and ocbylene yields 
t\T 0 fractions, b. p. 275 — 300'' niid 300 — 3-10^ which give analytical 
nnmbcr.s corresponding closely wic-li an additive compoand, 

^ CPh 

The compound of bciuophcnono and amylcnc {toe. extS), 0<^ i , 

m. p. 110 — 111*^, 1). p. 305-'-310^ (docomp.), separates from alcohol 
in Inrgo, transparent, moioeliiuc crystals [Zamuonini : rt:6:c=* 
O'ilTOT 1 : 0'3092 ; 1 03‘^23'J. This compound is very stable 

towards the action of o.^idisiug agents, bromine converting it into 
bcnzopinacoliii ; on reduction with hydriodio acid, it yields an oily 
hydi'ocajjbon, Cjgll 2 . 4 , h- p- *-Sl — 

The compound obtained from acetoj>henone and amylene {Joe. ciT.), 
OigHjyO, is a transparent liipiiil, b. p, 233 — 233^, D'^ 0'9TD2, 

Jii, T5u710. Amylene also yiobls ad'lhiv», compounds with benzyl- 
ideneacetone, b. p. 320 — 340-, with benzoylaoctouo, b. p. about 3U0\ 
and with hexyl acetylmetliyl ketone, !>. p. above 280^. 

Additive compounds are also fojinofi with hexylene, octylene, 
liesadccylene, and bonzopluuiotie, but here tho kelono undergoes 
reduction to bonzopinacone by the higlier hoinologue of amylene, 
>•0 that the additive compounds are probably formed from hydro- 
carbou.s containing two double linkings. 

Amylene docs not roach under the influence of sunlight with 
hydrocarbons, phenols, alcohols, acet-o- and benzo-iiitviles, pyridine, 
piperidine, and organic acids. T. 11. P. 
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Action of Alkali Hydroxides on a-Bromo-ketones. Elmer p 
Kohler {Amer. Chtm. J., 1909, 41, 417 — 430). — Potassium hydroxide 

reacts with a-bromo-ketones to form either unsaturated ketooes or 
a-hydroxy-ketones, as illustrated by the two equations *. 

(i) CHPhj-CPhBi *COPh + KOH « CPlvCPh-COPh + KBr + H,0 ■ 

(ii) CHPh2*CMeEfCOPh + KOH = CHP}i2-CMe(OH)*COPh + KBr; 

but the formation of an unsaturated ketone is only observed when the 
bromo-ketone contains two aryl groups in the /3-position. 
however, states {Chem. 1908, 33, 318) that phenyl vinyl ketone 

and its homologues are easily obtained by the action of potasi^iuj^ 
hydroxide on a-bromo-ketones. The present author, however, finds 
that the substance described by Ivlages as phenyl vinyl ketone 
b. p. 317 — 219'‘, is in reality a mixture of phenyl methyl diketone' 
b. p. 217— 219°, phenyl ethyl ketone, K p. 220—221°, and ben^jojl’ 
mothylcarbinol, and that no unsaturated ketone can be detected amon" 
the products of this reaction, or of the action of potassium hydroxide’ 
on ^'bromophcnyl a-bromoisobntyl ketone, 

CUMe./CHBrCO-0,.H^Br, 

which sub.stance, having a tertiary hydrogen atom in the /S-popition 
might be expected to lose hydrogen bromide readily. 

The formation of the diketoiie mentioned above is explained by the 
equation : 2U*CO*CllBrR' + 2KOK = R’CO*CO*R' R*CO*CiIo*lT f 
2KBP4-H2O. 

'^•Bronwphemjl nitthyl dihelone, CftH^t>r*CO*COMc, obtained by the 
action of potassium hydroxide on yj-broniophcnyl a-bromoethyl ketone, 
is a yellow solid, m. p. 48° ; the phenylkydrazone., 
in. p. 199°, separates from alcohol in thin, yellow plates, and the 
dioxhne, CylE^NoBr, m. p. 237°, forms small, l\istrous pri^nls from 
alcohol ; it readily forms an additive compound with sodium hydrogen 
sulphite. ;?-Bromoplienyl ethyl ketone and '^•hromophenyl o.-hydi-Qxii- 
ethyl ketoiiey OU’CTiMe*CO*C,.H^Br, ai© formed also in the above 
reaction ; the latter is a pale yellow oil, b. p. IGO'/IS mm., the aatyl 
derivative, of which forms a viscou.s, colourless liquid, 

b, p. 183 — 185°/ 1(5 nim. 

p-Bromophenyl a-bronioisobntyl ketone, when treated with potassium 
hydroxide, gave a yellow Ihjuid, b. p. 1(58 — IG9715 mm., which could 
not be proved to bo a pure substauco, and gave a dioxime^ 

m. p. 229°, fine needles from alcohol ; the only other product of the 
reaction which was identified was it-hrouiophenyl i&obutyl 
CHMe./CHg'0O‘C(flI^Br, m. p 48°, which crystallises froiu methyl 
alcohol in large plates, and gives an oxutie, Cj^lli^ONBr, needles, m, \\ 
91—92°. P. 11. 


Nitroanthrone. Arthur Haxtzsuh and A. Kopczynski iJki\, 
1909, 42, 1216 — 1219). — The uiithurs have succeeded in isolating a 
third modification of nitroanthrone, which is designated iiitrv- 


anlhranol, obtained as cnnaiy yello"' 

needles by rapidly cooling an ethereal solution of the red moditifation 
(aci- nitroanthrone) in the entire absence of moisture, ISiuoanthranoI 
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is extremely unstable, and changes rapidly into aci-nitroauthrone, which 
jfl turn passes into the colourless nitroanthrone. 

oci-Nitroanthrone is most readily prepared by passing ammonia into 
an ethereal solution of nitroanthrone, sub.sequeutly tre.ating the 
ammonium salt at - 70° with hydrogen chloride and evaporating the 
solution over solid potassium hydroxide (compare Meisenheimer and 
Connerade, Abstr., 1904, i, 391). 

The absorption spectrum of nitroanlhrono in chloroform is quite 
different from that of the sodium salt (sodium aci-nitroanthrone) in 
ethyl alcohol; the latter has two marked bands in tlie ultra-violet and 
one in the visible part of the spectrum ; the former .shows more or less 
ireneral absorption. 

" The salts of oci-nitroanthrone, like those of the aci-iiitropbenols, 
exist in red, yellow, and or.ange forms. Tho ttinitiouiinn salt is red ; 
the potassium, rubidium, 7neihijliimmonium, and dimUhylatnmoniuiu 
•salts are orange ; tho bemylamntonium salt is yellow. 

Attempts to prepare red nci-nitioauthrone othois were un.succe.'isful. 

M'. 11. G. 

Attempts to Prepare Mothyki/cfopentanetetrone. Otro IDiet.s 
and Al^ Bucking {/ier,, 1909, 42, lo76 — 1583. Compuio Abstr., 
1906, i, 438). — Alcoholic 1 •meiljylrycfopentanc-2 : 4 ; S-trione, ethvl 
nitrite, and a few drops of acetyl cbloridc rc.act at 0 to form 2-oxnnino- 

\-msthjhychpentane-2 : i : 5-trione, which separ- 

ates from hot water in pale yellow prisms, darkeu.s at 130° .and decom- 
poses at 172° (corr.), readily ab.sorhs I-l— 2mt>U. H.l.) from the air, 
forms an oxime, C,.,II„OjN.,, which dccompo'es at 10 i- (cerr.), and a 
salt with dimethylanilme, C|,l[|;O^N\,, m. p. 1 21° (docomp.), but does 
not react with phenylcai-bimide, methyl sulphate, or diazotiietltane ; 
the nitrogen cannot be eliminated wiiliout profound decomposition. 

l-Jlethylcyc('opcntaDe-2 : 4 ; 5-trione comlenses readily witli benSalde- 
hyde, furfuraldehyde, and bydro.xybi-ur.ildehyilc, the fur/arylidetie 
derivative, ni. p. 1 99 ' (ilecomp. ; corr,). crystallising in reddish- 

yellow prisms, hut attempts to form ozonides from the conden,sation 
pioducts, by the decom|K),'il ion of which the tetrotic might be produced, 
resulted only iii cotitplete derottt[)f>.siiioit. 

Dichloro-l-metbi/lt:yo\ojH!i!lune 2 triciie, C,df,0.,CI.„ m. p, 149° 
(eoir.), is formed by trcatiitg l-methyJc//t7opeut;tue-2 :4 ; 5-trione with 
a solution of chlorine in chloioforttt at U°. C. S. 

Additive Coiripotinde of Phenols and Quinones. Kurt H 
Meyer (Her., 1909, 42. 1 1 49 -1 1 .-iS),— It is uMially stated that a 
qiunone (1 mol.) forms additive cotttpoumls with motiohydric phenols 
(3 mols.) or dihydric phenols (1 mol.) (.Jackson ;ind l.)euslager, Abstr., 
1896,1, 293 ; Posner, ibid., 1901, i, 1029). Siegttntnd (this vob, i, 109} 
de.scribes an exception in the case of catccliol. two ittolecules of which 
combine with one of benzoqiiinone. A nutnher of additive cotiipouiids 
ormed by the union of one molecule of a qtiinoiie with one of a monu- 
ydiic phenol are described in the paper. 

The author does not agree that these compounds are formed by the 
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aid ot partial valencies of the atoms, but regards them as true additive 
formed by the mlditiou ot f e phenol moleou es to the 

oxygen atoms of the quinones (compare p\’o n H Cn-OTT 

feor.ophenone forms the 

oranp-yellow needles ^ H Br-OH, orange-red needles, m. p. 77“ ; 

c H dirk rodiish-brown needles m. p. 62^ Th. 

^rmnounds with two molecules of phenol are relatively unstable, a„d 
when warmed with light petroleum readily yield the compounds con- 

'Ttf o'’rHl“onVt ‘dLrt plates, m. p. lOO; (decomp.) ; 

C UO'2C,„i''l--OH, dark red needles, m. P- ^'0 (decomp.); 

c:n:o';o,„H,-'on(^), ’ 

‘“'Compo'und with pheuanthraquinone, O./IsOi.CioH, - 011 ( 0 ), red plates, 

“■Mos\^of’'the compounds were prepared by crystallising mixtures of 
Most ot tlie c 1 netroleum, and in most cases an e.\'ccs3 oi 

the components The compounds are unstable, 

one of the components was nece.^^aiy. F i r S 

and -are decomposed to a large e.xtout in solution. J. J. fe. 

, A A- T i/rVit flucoMO Ij. CiAMit'iAS and Paul 

Chemical Action of 474—520. Compare 

SiLBEii (.ln«. C aai. .-{4^ 547^^1002 i iiSd ; 1003, i, 39, 171,562 ; 

i’ V15 4U ■ 1906 h 10 ; 1907, i, 19. 119, 484).- 
Ifdt'tilhLl icoouid: of io’rk ah’-eady published (compare Abstn, 1907, 
i, 587 ; 1908, i, 277, 555). 

Chemical Action of 

Paul SiLima (.f«‘ a previously that, in 

lim'iufilL^olic solution, n;euU, one 

They imw 0-^- 

257-26 1-C t)n oxid.ition. brs ly "Oh a^k, il.no .p 

then with cliromic acid, ihe ac.d b. 1 ; ^ {^piehydo is proliably 

/J-mcthylglutaric acids so ip, ,^ ^0 bit h 4 the cmistitution 

a--. . 00 , i, 760i 

t u;: -^.Le undergoes oxidatim to 
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ketonio acid, CHMeg’CO’CHg'CTTg'CHMe'CITg'COorT, prGpa.red by 
Arth (Abstr., 18S6, 892) and by Beckmann and Mehrliiiuler (Abstr., 
1896, i, 312) by oxidising menthol with chromic acid, ami obt.iinod in 
the form of the oxime by Baeyer and Manasse (Abstr., i, j22) 

]iy treating inenthone with amyl nitrite and hy<li‘uebloi'io acid and 
hydrolysing the nitrosomentbouo thus formed (compare also Baever 
and Oehler, Abatr., 1806, i, 247). It is probable tliat the eonven-ion 
of mcnthone to the ketonic acid proceeds by way of an intermediate 

]iydroxy-acid, OHMe2*CH(OH)-CH2*CH2*CllMe*OU.^-CU,,Il ; this view 

is supported by the observation that tho crude kel.othc acid, after 
distillation, was not completely soluble in sodium carhonale, but lelt a 
residue having the characteristic odour of lactones. 

It will be seen that the action of light on organic cnmpoumls may 
lead to diderent re.siilts, according as oxygen U present or absent. A 
similar fact was observed in the case of stilbeno (Ab.str., 100-8, i, 171 
1204, i, 161), and also with the yellow and white afy-dipheuyl-A'^y^’i-octa- 
tetrenes (this vol., i, 219). T. H. P. 

Dynamic Isomerism. IIknry M. Aumstro.nv;, TiioM.ts .M. Powiiv, 
Sydney Young, Cecil H. Desch, Jamids d. DoiiiuE, IMariin' O, Forster, 
and Arthur Ladwortii {/Irit. Hfporty 19‘>S, 112—115). — Thi.s 

repyi't deals with the use of oaibonyl chhn ide as an agent for arresting 
isomeric change (compare Lowry and Magvon, Trijns., lOOS, 93, 
119—132), aixl with the rclatioui^hip between absorption' spectra .and 
isomeric chauge with halogen, nitro- .and sulpho Jeriv’atives of camphor. 

T. IL P. 

Compounds of Ketones and Aldehydes with Acids. Alexis 

A. Shukoff and F. 8. Kasatkin (./. }:n-u. rhij&. Chtm, Jyoc., 1909, 41, 
157 — 160). — The authors have investigated tlm oompo\ind= formed by 
camphor with nitric, phosphoric, hydiochloric, liydriodic, and nitrous 
auid.«, by beri/.ophenoiie and benz ihhliy«le with nitric acid, and by 
heptahlehyde and methyl nonyl ketone witli phospliorie acid (compare 
i’-aeyer and Villiger, Abstr., lOlU, i, : Aiclubald and McIntosh, 
Tiaiifl., 11)04, 85, 919 ; Mcluto.sli. 'I’r.nis., 190.7), 87, 784:). 

Tlie interaction of recrystalllsod camphor (I mol.) and nearly 
anhydrous nitric acid (1 mol.) yields an almost coloniles.*, vi.scid liquid, 
which dissolves readily in the organic solvents and gradually solidiiies 
to long, acicular crystals, NO.,, m. p. 24'b The free/ing-poinfc 

curve lor mixtures of camphor and nitric acid e.xliibits two maxima, 
indicating the existenoo of tlie two coiiipouiid> : (I) 
solidifying at 24-2^ and (2) soliditying at 2-2'. 

The latter compound separates when a mixture of llie two .-■ubstani’es 
containing 32*6 — 44'6 mols. per cent, of acid is ciy>.tixilised from light 
petroleum. , 

Lnmphor and phosphoric acid yield the coiiipouuJ, 

^vliioh solidilies in short, colourless crystaU, m. p. ahoui 29 ITiis 
f^ompound conospoiids with the only maximum of the freezing-point 
cuivG, which exhil)its two minpiia answering to the eutectics of this 
compound in camphor and phosphoric acid. 

VOL. XCVI. i. 
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Camphor aod hydriodic acid give the compotind m. p 

29 — (compare Fleischer and Kekule, Abstr., 1873, 1228), 

On passing dry hydrogen chloride into a vessel containing powdeved 
camphor, a liquid is obtained, •which absorbs moisture from the air 
decomposes into its constituents, and solidifies at - to a colourless' 
crystalline mass. 

Similarly, di'y nitrous anhydride and camphor yield an aljno.sfc 
colourless, transparent liquid, •Nvhich does not solhiit’y at - 35'^. 

Benzophenone and nitric acid in molecuhu' proportions yield the 
compound, CPh.,0,HN0-j, m. p. 39°, which can be recrystalljged from 
ether. The existence of this compound i.s interesting, since, accoidinw 
to Olaisen' (AKstr., 1896, i, 464; 1898, i, 421) and Baejer 
1901, i, C5S), beuzopheiione should not giye double compounds with 
acids. 

Benzaldehyde and nitric acid give the compound, C-IL 0,11X0, 
m. p. +5-4^ 

In the case of heptald» byde and methyl nouyl ketone with pho.i^phoijc 
acid, compounds solidifying at +12° and +3° respectively M-ere 
obtained, but their composiiions were not detennined. T. H. 1’, 


Decomposition, of Campbidine by means of Phosphorus 
Pentachloridej and New Derivatives of t Chlorobenzoylamyl- 
amine. Jit.ius vox Bracn {Bcr., 1909, 42, H29 — 1430. Uomparti 
Abstr,, 1905, i, 596; 1907, i, 79, 105). — Haizoylcamphidh^e, 
c,yHj^N-(:()Ph, 

distils, at 217 — 2205 11 mm., and >et.s to a crystnllitie mass, in. p, 61°, 
When its chloroform sohxtion is warmed gently with pho.>^phorn5 
pentachloride or peutabromide, ti»e cono>ponding halogcnated amides, 
“ NCX.,r!i, nve foimed, and avo precipitated as hygroscopic mas,<es uii 
the addition of light petroleum. The halogen is immediately leplaw-ii 
by oxygen in the jn'csence of water. 

The chlorinated uniide, ll’COPb, can be obtuiiicd hy 

treating bcnzoylcamphidine wiili ilic pent/vchlorido under certain wc)!- 
dehned conditimi.«. It cry.stalliso.s fr<un alcoltol in lung, .-Icmifr 
needles, m. p. 113°, and Las [a]'iX"‘ +32-4‘ in benzene solution. Tliis 
compound is extremely stabk* ; it can bo boated to a ternperatiiie 
considerably above its in. p., or can be boiled with alkalis without 
losing benzoic acid or liydrogen chloride, and does not re.act with 
nii.-ceut hydrogen or jiotassiuiu cyanide ; but when heated at 1 10~l-(5 
for sca+ral hours with fuming liydiocbloric acid, a small amount of 
benzoic acid is formed. Bailing with .so<lium inelhoxide or soilium 
ethoxido solutions regenerates the original bcnzoylcamphidine, 

€-C'hlorobcn7,oylamylamiiio (Abstr., 1905, i, 596) is also stable 
towards reducing agcnl.<, but when boiled with a solution o^f soditiui 
ethoxide in ethyl alcohol yields the «Mdj*v-derivutivo. 

(JOVh-NIl*[CH2]-;OKt, 

b. ■p. 225 — 228'’/14 min. The /nfi/Af^y-couipouml, has b. p. 

219 — 222°/l2 inrn. Holli componiid.s are .stable towards alkaline 
hydrolysing agents, but aic decomposed by hydrochloric acid at 
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temperatures. Distillation with phosphorus pentaohloriile gives rise 
to benzonitrile and methoxy- or ethoxy-chloroamylenes. 

Benzoyiphthabjlcadaverinis, C:OPh-'NH-[CH„],/N:C/).^:C,;H„ obtained 
by the action of potassium phthalimide on t’-chlorobenzoyliimylainine 
ci'y 5 taUi.se,s from hot alcohol in felted needles, in. p. V2H'-’. 'W'heii 
heated at 125° with hydrochloric acid, it yield.s both benzoic and 
phtlialic .acids, but the former in sni.aller ipi.antity, so that tlie phtlialyl 
group .appears to be removed more easily than tho henzoyl. Tlie 
dibenzoyl and diphthalyl compounds aro both more re.si^taul than the 
nii-'ted diacyl derivative toward.s hydrochloric acid. J. J. S, 

The Terpene and Camphor Series. V. Structure of 
Guaiol. A. L. Oanduui.n {J. Ib'ss. I’kijs. Clmn, Hoc., 19011, 41, 
288—298. Compare Tschug.aelT, Abstr., I'JO.8, i, 99). — The author 
has investigated guaiol and its derivalive.s (coiMparo Wallach and 
lullle, Abstr., 1804, i, 538), his results indicating that this substance 
is .a dicyclic, monoliydric, tertiary alcohol, LY,lJ^--ijH, the molecule of 
which' contains one ethylene linking. 

The esterification constant of gimiol with acetic anhydride gradually 
falls ill magnitude, tbn mean value being D-OOOliS, wliich, together 
with the irregular eoutse of the esterilicatioii, imlicates’ that the 
alcohol is a teitiaiy one. Thi.s conclusioii is conliriiicd bv the heliaviour 
of guaiol when heated with zinc ilu.^t (compare Seminler, Abstr., 1894, 
i, 611), under which conditions it yicdds (l>h//drugit(iieiie, fluhln,.. a 
colourless liquid, b. p. 122=11 mm., [ai;: ' -20C5'-’, DV 0-9089 
Df 0-8914, nf,"- 1-49317. ' 

Guaiol metki/l ethf.r, C|.U...,•0^^c, is a f.ainth yellow liquid, b. p. 
U1-M379 mm., [a]);' -oI-Sl-', IT O-h.il;!, DV-‘o-u332, j,])-' 1 -dSo'fiS.’ 
The value of the molecular reli-action indicates that this compound, 
ar'd hence al.so guaiol it.self, is a dicyclic compound with one efliyleiie 
linkiug. 

Guuierie (compare Wallac-li and Tuttle, .\bsti-., 18;M, i, 438), C .H„ , 
is a colourless liquid, b. p. rj l'llimir, -- tlO-1 1 DfO-u’loil 

D,Hj-895 t, n\; 1-49468 ; the inolc-cidar n-fra(-tion. 66-46. is in agree- 
ment with tho tlieorstiral number (66-L'Sj for a dicyclic hydiooarhon 
containing two ethylene linkiug.-i. \\ 

Crystals of Juniperol. II. IIam.-^av A'n/st. Min., 1909, 

C,-,lI .|<h the .Mv'nnitei peiK' alcohol fiom 
oil of jiiTiijier hark, is triclinic la ; ^ : 1 ; U ToT-l: ; fi = OO'U' 

/3=10»j', y = 9t)75']. L. J S 

Terpenes and Ethereal Oils. XCVIII. Transformation of 
^ulegone into h^oPulegone during Oximation in Alkaline 
0 ution. Otto \Vali,A(’h [with Ai»ui.f liusENit.At. ii and Hudulf 
^ in,LE;t] {Annak/f, 1909, 365, 1*40— ‘Jr-l. Ooiapaie Abstr., 1908, i, 
would appear from the results of recent work on tho 
e ur.tion of 1 : 2-unsaturaU'd coinpouads that pulogoneoxime should 
rir] reduced. The oxime ilenvetl from pulegone 

7^7 however, a crystalline ha.-^e. (eompave Wallacli, 

^ r-» lt^94, i, 46 j 1896, i, ;i09), from whicli it seems probable that 

//i 
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tlio oxime is really tWpulegoneoxime. Tho m, p.’s for the lattor 
substance recorded by various investigators are, however, extremely 
divergent (compare Tiemann and Schmidt, Abstr., 1897, i, 198; Barbier 
and Leser, Ab.^tr., 1897, i, 53f ; Harries and Boeder, Abstr., 1900 
i, 182 ; Seinmler, Abstr., 1905, i, 22*2). The author has tliei-efoi-Q 
rope.sted Ids experiments on the direct formation of an oxium from 
pnlegone. It is found that polegone in tlie presence of alkali and 
hy'droxylamine rapidly changes into wopulegone, and that the oxime 
formed is isopulegoneoxirae. In the preparation of the oxime a 
certain proportion of tho pulegone i-S hydrolysed by the alkali, ;ir a, 
result of which hceio.xiiue and cyf/ometliylhexanoneoxime are aUo 
formed. 

isoPulegoneoxime has m. p- 120 — 12P, [ajj; — 25’833'^ in methyl 
alcohol. In agreement with the ob.servation made previously {loc. di,)^ 
it yields pulegono when decomposed by* sulphuric acid ; when decomposed 
by oxalic acid, however, it yields tVopulegoue. 'J'he base produced by 
reducing the oxime forms a fii/drochlonde, 0^„lTiyN,HCl, obtained as a 
white powder, and is'convorted by nitrous acid into t^opulegol. 

It is shown definitely tlnit the o.xime derived directly from pulegone 
is identical with tl»e oximo of jsopulegone prepared from pulegone 
hydroln’oniidc by ircatmeut with lead nitrate. Ti^ agreement with 
the statement of Tioinanu and Schmidt (^oc. ciL), two oximes are 
obtained from isopalegono prepared from citnuudlaldehyde ; isopulegotie 
prepared in thi.s way is show'u to be a mixture of ac'tive and inaotivo 
ketones, yielding in coiisiMpiem-e active tsopulogoneoxime, m. p, 
120--I2h^, and inactive u'opulegoneoxime, in. p. 138 — 130*^. The 
fact that Harries {loc. rit.) obtained an oxime, m. p. 143'^ shows that 
by hU method of preparation an oxime free from active compionents is 
formed, W. li. 

New Method of Isomerisation in the Terpene Series. Chlzr 
AtSTKiiWKiL {(,'uutf't. 148, 1107 — 1100).— - An lB';b yield ofii 

bornyl e.^ter is obtained when pinene is lieated to a moderate tenipeiu- 
ture in an aiUorhive with an organic, acid. W'lum the pressure is incre;iscil 
by connecting tho autoilavc to a bottle of lifjuid oai'bon dio.xide, and llie 
heating is continued for several hours at 2<lt)^, the yield is considerahly 
increased. The limoneiie formed simuUaucously is separated by steiw 
distillation. I'he borncol obtained by hy'drolysis of the e^ler is 
optically active. • 0. >\ - 

Caryophyllene. Caul W. IIaauma-NN (/?cr., 1009,42, 1062— 10^’- 
Compare Heii.ssen, this vul., i, 171). — Carynphyllene, when 
with pennanganato CMiuivalent to 8 atoms of o.xygcn, forms a tjbjiO-, 
m. p. 120-, l>. p. 2ltP;ln lum., identical with that desenbed 
by lA'usseii {loc. cit.). It forms an or.itocy in. p. 188 5°, and wheu 
with 1"^ .sulplmric add is converted into a roirtfionnd, f'i}lh>A' P, 
193'7'20 mm., whicli does not form an <)xime. When fuith'.;r 
with cliromic a<dd, the glycol is eonvertoii into an abJefij/ds, y c 
in. p. 156 — 1577 which boins a moyiopheii^lJn/flmzoJie, m. p. 16T . ^ 

further oxidation of tiie glycol with i>ormangauato at 
ture, an acid, >»■ P- (decomp.), is obtained. 
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a Bpaiingly soluble sodium .salt, but is not a lactonic acid. When 
oxidised at 50°, an acid, m. p. 201—202°, and an acid, m. p, 162°, are 

obtained. 

further products obtained on oxidation of caryophyllene are an 
add, CjotliA (compare Deussen, loc. cil.), b, p. 195—19772,1 mm., .and 
a coinpO'>md, m, p. 122°, which is stable towards permarn'anate 

Oil oxid.ation of caryophyllene at 100°, aa-dimethylsuccinic Lid is 
formed. When oxidised with ozone, an ozonide, is formed. 

E. F. A. 

Separation of Allyl and Propenyl Compoirnds in Ethereal 
Oils. Luigi Balbino (7?»-., 1909,42, 1502—1506. Aui R. Accad. 

liiicei, 1909, [v], 18, i, 372 — 376. Compare Abstr., 1906, i, 186). 

When treated with cold saturated aqueous mercuric acetate, allyl 
compound.s form the aeetomcrcui i-additivo product, 
R-e3U,(oii)-jig-cji30,, 

whereas propenyl compounds give ri.so to the corresponding glycols, 
the mercuric acetate being- reduced to mercurous compounds or to 
mercury. It i.s now found that when a detinite quantity of mercuric 
ncetate is added to a mixture of propenyl and allyl compounds, only 
the acetomercuri-dorivative of the ally! compound is formed, and the 
propenyl derivative remains unaltereil. It can bo i.=olated by ex- 
traction witli ether or steam dl.-rlilhition. Suhsequerttly, tho aoeto- 
Iiiercuri-oompound may be redneeri by moans of zinc and sodium 
hydroxide, and the allyl compoiirid rc.ovettil by steam distillation. 
The method has been applied to tho .^epafittioii of .anetliole and 
chirvicol methyl ether, of safiole ami isosafiolo of niyrhsticin and iso- 
myri.'trcin, aud lastly of apiolo and r.soapiole. Ji. p'. A. 

Cdtoposition of the Oil of an African Balsam. Ilimo vox 
.SODEN .^Terf., 1909, 33, 428).- An Afr-icirtr balsam yielded on 

(]i.stillation in steam alrout 45 ., of a volatile oil. which on beinu 
subjected to the usual test.s, such a.s treat ruc-ut with hv.irogetr chloride' 
in ethereal solution, etc., proved to ho oompo.-ed ritaiirl'y of d-c.vdinine. 
The investigation is, however, heiirg continued. L. Ttr. K. 

American Colophony. I. Resin of tho Norway Pine. George 
E, fK.iXKEOKTER (/, Aiiicr. C/icm. ,S/C., Ulipd, 81,561 -565).— Previous 
work on tire investigation of re-in.s i.« reviewerl, and the conclusion is 
drawn that every i'e.sin coirtains .at least one distrrrct and characteristic 
acid in addition to .alrietic ar’id or one of it.s isoraorides. 

A sample of oleo-resiu obfaiired from the Norwiiy pino {^Pinus 
resihosa) wa.s a colourie.s.s, mobile lirprirl, which had 0'S137, 

7!,, +4°, 1'47,8 js^ After removing tho terpones, which constituted 

about 20 '., of tire whoh?, .a nearly' wlritr', brittle resin, m. p. SI — 85°, 
remained. Tlii.s resin, on fractional pivciiiiiatiott from its solution in 
ether or alcohol, yielded a mixture of re.siiiic and abiotic acids, rvhicli 
were separated by means of their .ammonium salts. Resiuic acid, 
0,.,1I.,.,0,,. 

m. p. 9r —98°, forms a white, oi-y.-^tallino powder ; its amynoutuat and 
aciu/ji salts are described. The abietic acid melted at 129 — l.'tt) . 

p:. G 
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Main Constituent of Japanese Lac. Urushiol and Uruahioi 
Dimethyl Ether. Riko Majima (5er., 1909, 42, 1418^14.03 
Compare Abstr., 1907, i, 1032). — By distilling in a high vacuum^ the 
so-called “ urushie acid ” is separated from accompanying substances of 
high molecular complexity, and is found to contain two hydroxyl 
groups, but no carboxyl group, and, for this reason, the name urushiol 
is proposes! as better representing its nature. TJrushiol is a vit;cid 
brown, oil having D;* ® 0*9687 ; it roducos ammoniacal silver nitrate 
solution, and otherwise behaves like the raw material ; it is vigoroujjiv 
attacked by nitric acid, D 1*2, atnl also by bromine. It does not 
contain nitrogenfand, from oombxistions and molecular-weight deter- 
minations, it is considered to have the molecular formula 0.,f,U 0 
Besides yielding adinjothyl other and a diacetyl compound, it bclilvt?.? 
in gonoral us a dihydrosypheuol. Wlien purified urushiol h boiled 
with sodium ethoxide and methyl iodide in an afcnao.sphere of hydroi^oo 
a somcwliat crude methylated product is obtained as an °oi]' 
Buvified by fractional distillalion, it was obtained as a colon rlr.s.s oil 
having b. p, 190 — Id.j^and 0*0410, ’and, according to results ci 

analysis, molecular-weight determinations, and molecular dispersions is 
probably to bo reprof^ofutcul by the molecular formula 

It is considered pi*obable tlu\t the non volatile portion obtained from 
fractionating the purified urushiol consists chiofiy of highly polymerised 
urushiol. j, y. E. 

Crystalline Chlorophylls. Armand Oautiku {JMl Soc. chin}., 
1909, [iv], 6, 319 — 320). — In connexion with the publication of the 
paper by WilLsliiitcr and Benz (Abstr., 1908, i, 199), the a\iti)or poiuts 
out that he first pivpiu-ed chloropliyll in a crystalline conditicfi, &iid 
established certain facts regarding its composition, etc., which have 
since been conlirm-.-d (Abstr., 1880, 200). T. A. H. 

Bilirubin. Mauuict. Pikttue {('ompt. me?., 1009, 148, 

1213 — 1215). — A new colouring matter, to which the unniB hiUjlavin 
is given, has been iimlated from bili.iry calculi of oxen. This rcsemblef 
bilirubin, and occurs in small, yellow crystals contidning 9*7'',i nitrogen, 
Hydrolysis of bilirubin and bilitlaviu leads to the production of a 
coiourles.s subst.ancc, h.iving tho charaotcr.s of a liigher fatty acid, anii 
containing 71*85 — 72*19”., carbon and 12*3 — 12*6*2% hydrogen. 

Attention i.s drawn to the intimate connexion existing between 
luematin and the pigments of tiio bile (coiaparo Abstr., 1900, i, 55). 

W. 0. w, 

Constitution of Tannin. V. Maxi.miliax Niekkastein {Btr., 
1909, 42, 1122—1126. Compare Abstr., 1908, i, 897).— I^eaU-acetyl- 
leucotannin, obtained by the reduction of penta-acetyltannin or pre- 
pared Iroin the lo\icolannin present in tannin, is hydrolysed by boiling 
dilute sulphuric acid, yielding gallic acid and gallaldehyde, and, 
dissolved in 40'^’,'. acetic acid, is oxidised by boiling dilute sulpbiuio 
and potassium persulphate, forming, together with a small quantity 
ellagic acid, a red powder, to which the name purpurotannvi isgrven, 
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Purpurotannin yields uaplithalene when distilled with zinc dust. 
Pmta-acetyl-leucotannin forms trihydroxyglutaric acid when oxidised 
with potassium permanganate and dilute sulphuric acid. C. S. 

Tannin from the Bark of Eucalyptus Occidentalis. J. 
Pbkhuk {Arch. Neerland, 1309, ii, 14, 50 — 80). — The tannin pre- 
cipitated by ether from tlie alcoholic extract of the hark of Eucalyptus 
oKulentalis (malelio-hark) ha.s the empirical formula (OiglljnO,,),, [Strauss 
aod Gschweudner, Ahstr., 190G, i, 596, give i heating 

with acetic anhydride and sodium acetate it lo.se.s water "and yiehLs the 
(imlyl derivative, “"<1 O" I'cnzoylation in alkaline 

solution it undergoe.s oxidation and form.s tlie Icmoyl derivative, 
C,5H.,50 |,Bz 5 ; when heated with zinc' du>t and a 15';', solution of 
sodiuin hydroxide, the tannin yields small nuaiititios of gallic acid and 
pliloroglucinol, whilst on dry distillation it yields |iyrogallol itnd traces 
of other phenols. 

■When the maletto tannin i.s boiled with dilute sulphuric acid, no 
sugar is formed, bub the substance loses water and yields the sparingdy 
soluble rod compiound (umUeto-red), C',-ll^„U.j, which forms an acetyl 
derivative, C5;H350.,(,.-\Ojj. " M. A. W. 

[Completely Methylated Plavone Derivatives.] Josur Heezio 
and Bu. 1 £ofm.\nn (fier., 19it3, 42, 1131. (.hmijrire this vol., i, 165). — 
A reply to \Valiaschko (this vo!., i, 218; on the preparation of tri- 
methyl- and pentamethyl-'|m-icetiu. J. "V. E. 

Synthesis of Xanthophanic Acid ; 7-Hydro2!.ycbromone-6- 
carboxylic Acid. V. C.tit], r.tEitiaiNt.tNN and Si.mo.v Li.\-DE.\n.cu.« 
[Jler., 1903, 42, 1332 — lltto. Comparo Ahstr., 1008, i, olS). — The 
aiitflors’ experiments in the direction of .synthesising x.aiithophanic 
add have led to tlie synthesis of T-hydfo.xycluoimuie-G-carboxylic acid, 
from which they hope to obtain .xanlimphanic acid. 

Oondensation of ethyl rcsacctoplicnouecai boxylate with ethyl 
ctlio.xymethyleneaceto;icetate in pri-,-cnce of a small puoportion of 
siidiutu ethoxide in alcoholic solution iluc. rit.) hads to the formation 

of an e.^ter, C02Et'C,;U.^(OlI)<[^.^ n ^ ^1), w hich cry.stal- 

lises from a mixture of benzene and light petroleum in almost colour- 
less, silky needles, in. ]►. 1 tiO — 165 . IVheu liydroly.-ed with potassium 
hydroxide, this ester yields an acid, l'i,lI|„tV (!)• cty'stallising from 
acetic acid in almost colourless needles, in. p. 2tll — 203^ (deoOmp.) ; 
the barium, (C^^H.,0-).,Ba, and capper salts weie atialysod. As these 
compounds are not closely' related to .xanthophanic acid, they were not 
investigated further. 

Starting from ;3 resorcylic acid, the action of silver oxide and 
ethyl iodide jield.s ethyl /?-rcsorcvlato iffothvl ether, 
(’jHjftlEtV.-CttJh] 

as a faintly brown oil, ami tins is converted into /l-rosorcylic acid 
cUethyl Gtlieu by alcoholic poia.ssiuin hyifroxide .solution. Tlie mixture 
of resacctopheuonecarboxvlic acid mono; and di-ethyl others obtained 
Of treating /J resorcylic .acid diethyl ether with acetyl chloride and 
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aluroiniuiH chlorides (Abstr., 1908, i, 548) is then treated with silver 
oxide and ethyl iodide, by which means it is converted into tthjl 
resacetophenonecarhoxylate diethyl elhei', Cj.HgAc( 0 Et) 2 *C 02 Kt, which 
crystallisoa from light petroleum in slender, white needles, m. p. 95— 
and on heating with concentrated hydriodic acid loses all its ethyl 
<'ronps, yielding resacetophenonecarboxylic acid. 

Condensation of ^thyl resacetophenonecarboxylate diethyl etlier 
with ethyl acetate in presence of sodium yields ethyl 2 : i-dlethoxi/- 
benzoylac6to7ie-5-f:arboxylate, COoKt*CgH 2 (OEt 2 )‘CO‘OH 2 Ac, which cryg. 
talHses from alcohol in greenish-yellow leaflets, m. p. 138—140^ 
and gives with sulphuric acid an orange-yellow solution showing 
sreen fluorescence. 


7 -llydroxy'^methyl chro uwne- ^-carboxyl i c add , 


(compare Bloch and von Kostanecki, Ali.tr., 1900, i, 308), obtained' 
by treating ethyl 2 ; 4-dietl>o.vybenaoylacetone-S-carho.xy!atii wiUi 
fuming hydriodic acid, sepaiates in colourless, silky needles, m, p. ,301 > 
(decomp.), and in alcoholic solntion gives a reddish-brown coloration 
with ferrii! chloride ; its .solutions in alkali hydroxide or oarbonate 
show .bluish-green, and those in concentrated sulphuric acid, bright 


green, tluorescence. 

2 ; i-Ov:lhoyii-^'>'Carhp.tIio.>'Vj>htnyt k^twie, 

e„H,,(6Kt).,(('0.,h;t)-CO-t'l'[,/CMO[orCO-CU;C'H-OHl, 
obtained by the condensation of ethyl vcsacetophenouecai boxjiate 
diethyl other with ethyl formate in presence of sodium, crystallises 
from light pietroleum in shining, eolonrless needles, m. p. 116 — 117^ 
and, -when treated with alkali, is either .saponilied or resolved into the 
/f-diketoiie. M'hen this roiupoutid is melted with half its weight 
of ethyl aeetato in a water-lnth, and a few buhhles of hydrogoii 
chloride aie passed into the cooled paste, a he.antifnl red coloration, 
changing to brown, i.s obtained, the cry.stallino compound formed 
being under investigation. When thi.s compound is heated with a 
glacial acetic aci.i solntion of hydiogeu iodide, it is converted into 
■'for 31'fo lo-l hjilrO'y'firouii' :iOUP,-f>-'.'ar(io.ri/lic mid kydriodide, 

O— fll.r -Chlll,^ 

COJl-Cy.dMU)<^^,..„-[or__^jjJ,UI, 


which ?^oparateii in f.iiiiTly yellow, shining ueoflie-s, m. p. 217° (deponip.), 
aiitJ lose.s it- }iytlrt>ge7i iotlille wluni tveatefl with sulphuric acid, giving 
the cAi’boxviic aeifl, which ci ysUiliisos trotu acetic acid as the acehtfe, 
CiqU-' dccouipo.'iiig at 27(5 — 280\ 0-'~CU 

1- J { ;fd i OX'jchi’oiiiOfVi - ^i-carhoxyli'’ ocid^ 


obtaiiiC'ii by tin* art ion of 2 hydroxide solution on 2(uro,‘ 
ioito-7-ijydioxv( hi'oin:iiiont;-fl-tMrl)t)xyIic acid hydviodide, separatos 
almost white, crystalliii'- powder, lit. p. 297^ (decorap.), gives a le 
coloration with icri ic clih)i'i'l<5 in alcolioUe .solution, and foiinsy|' 
suliitions with faint grooa }liioTe>ceuc<; with alkali »hyilroxu e 
carbonate, and a yellow, iiou-iluorescent solution with ccmcentia e 
s,ul}diuric acid. 
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When heated with an acetic acid solution of hydrogen iodide in a 
sealed tube, 2 : 4-diethoxy-5-carbethoxyphenyI formylmethyl ketone 
yields an acid colouring (1), which separates in oraiif^e- 

red, crystalline flocks;* .and seems to retain tho chromonf3 group, since 
it wives a fluorescent solution in concentrated sulphuric acid. 

T. II. P. 

Glaucophanic and Xanthophanic Acids. VI. Carl Liedermann 
and H. TRUcnSASS (Ber., 11)09, 42, 1-105- -1112). — Prom the too high 
yields of “ transformation products” yielded by the glaucophanic acids, 
the authors concluded that the formula ascribed by Claisen 

(Abstr., 1897, i, 504) to ethylghiucophanic acid, 'is not quite accurate 
(Abstr., 1907, i, 890). 

‘ The authors have attempted to settle the composition of this acid by 
analysis, but the results of their work render it only more probable 
that the formula is ‘‘'^ther than 

Kthylglaucophanic acid forms a number of .‘‘pariugly soluble salts, 
which do not lend themselves to the ordinary methods of molecular- 
weight determination. The following salt.? have boon prepared and 
analysed: ^-BroinoaniUne, Cbdl ^Jlr ; Y>-iod(janiline, 

^uridine, ; \i hromoquiaohu^, C .-H,;^Oj^,C,^H,,NBr ; 

^dodoquinoline, yllj.XI ; ntbldlumt and 

caedum. 

Taking the formula C..-,lf^/>,j as cm reel., the molecule contains two 
methyl groups, and the formula of mtihylglaucophnnic acid must be 

The by-products from elhyl- (C,„T[,.,0.) and methyl-glaucophanic . 
acids (Ci^HjgOf.) contain in eacli ca^c two alkyl groups, and tjie de- 
alkylated re.si<lue after esrimaiion of tli© alkyloxy groups (compare 
Abstr., 1006, i, 556) has the couipo>ilion crystallises from 

acetic acid in stable, colcmile.ss ncvdles, m. p. 274b ^^nd exliibits the 
behaviour of an acid e.-ler : it functions as a dibasic acid, and, on 
hydrolysis with alcoholic [rotas>inm hvdroxi<lo, vield.s the esZer, 

( Y:lli:;HtO,. 

m. p. 212 — 214^. P»otli the by-pro<luc(s " yicd>l hydrazoncs ; that 
from the ethyl “ by-product," crystallising from ainixture 

of benzene and light petroleum in white llooks, m. p. 127^, and that 
from the methyl “ by-proiluct " having in. p. I-tl — 142'. A.s these 
•'by-products” contain two carbethoxy- (or caibmethoxy) groups and 
one.keto-group, the chemical functions ot all tlie oxygen atoms are 
accounted for. T. 11. P. 

Thioealicylic [o-ThioIbenzoic] Acid and Thioxanthone. Fritz 
I^Iayek (7?er., 1909, 42, 1192 — llo7).-g-Tho paper gives merely aii 
account of some derivatives of ihiosalirylic acid. The acid and acetic 
‘rnhydiide when heated at 140^ lor six hours yield phenyl disulphide 

thioxanthone, 114 ^ m? p. 209 , wliich forms yellow 

erystid.s and gives a fluore.scpnt, green solution in concentrated sulphuric 
s-oid. The same two products aro obtained by the distillation of i-ktnyU 
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ihioBalicylatt {thiosalol), SH'C^H^'CO^Ph, m. p. 91°, which is obtairieil 
from phenol, thiosalicylic acid, and phosphoryl chloride at 135^ 
heating bromobenzene, methyl thiosalicylate, copper powder, anti 
alcoholic sodbim methoxide with a little xylene-for four hours at ItO^ 
distilling the product with steam, boiling the residue with sodium 
hydroxide, and acidifying the alkaline solution, o-phenylthiolbenzoic 
acid is obtained, which is readily converted into thioxanthoue by con- 
centrated sulphuric acid. Thioxanthone, suspended in an alcoholic 
solution of potassium ethoxidc, is boiled with zinc dust, whereby 
thioxanthydrol is formed, which is changed to thioxanthone by heat- 
ing at 160 — 170° with glycerol (1 part) and 15 parts of sulphuric acid 
(62° Be). Xanthbydrol under similar conditions yields xanthonc. 

When thioxanthone, dissolved in hot glacial acetic acid, is treiited 
with zinc dust and subsequently with hydrochloric acid, 

m. p. 316°, is obtained, which 

cry.stallisos from nitrobenzene in pale yellow needles. C, S, 

Tbiantbren [Diphe^yleue Disulphide]. Karl Fries and W. 
VotK 1009, 42, 1170 — 1176). — Thiopheuols react with con- 

centrated sulphuric acid, yielding disulphides (Slenhouse, AnmUn 
1869, 149, 250), but those in their turn dissolve in tlie concentrated 
acid, yielding characteristic blue- or violet-coloured .solutions, from 
which water precipitates colourless compounds. The second reaction 
is one of oxidation, as sulphur dioxide is ovotved copiously during the 
process of .solution. Tluanthren «leiivatives have been isolated from 
the precipitates, and the blue <*r violet colour of the sulphuric add 
solutions are duo to tliese com|x>m\ds. 

Thianthren, 3 : 7-dimcthylthianthren, naphtbatbiantUren, and 
2 : 4 ; 6 : 8-tctr;u*hloro-3 ; 7 dihytlroxythjnnthron have been obtained 
in this way from tbu)}»l>enob ihio-yj-oref-ol, thio-/3-naplithol, and 
dichlorotliio(piiru)l resj)ectively. Other colourless products are formed 
at the same time, but so far tbe.so have i»ot been investigated. The 
yield of thianthren derivatives usuaHyvurios from 10 — 207;',, but in the 
case of thio-f;-cresol reacl>e.s 50".,. 'Hie disulplddes are undoubtedly 
first oxidised to disulphoxidcs. since the latter yield the thianthren 
derivatives moro readily tlian tho disulphides. 

The thianthrens give coloured compounds with sulphuric, nitric, and 
trichloroacetic acids, aiul also witli aliuiiinimu chloride, antimony 
pentachkride. ftrric chloride, and stannic chloride. 

3 ; 7-l)iuietliyltbiaiitl>ren crystallises from glacial acetic, acid In long, 
colouiless, compact needles, m, p. 123 ‘. Jacobson and Ney (Abstr., 
1889, 77'i) give 116°, and KralTt and J-yoiis {ibid., 1896, i, ’kJT) gi^'B 
117 — 118° With ferric chloride it yields compact crystals of the 
compound, hVl.lig, which has .a bluish-black lustre. 3:7-Z^i- 

7mthylt/iianthren« jnonoxide, obtained b}' the 

action of dilute nitric acid (D I ’2) on dimethyltbiantliren, cru- 
tallisea from methyl alcoliol in quadratic prisms, m. p. 94°. It dissoMs 
in concentrated sulphuric acid, yielding a violet-coloured solution, 
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which gradually changes to blue, and the subsequent addition of water 
liberates dimethylthianthren. 

3 : "J- Dimethylthianthren dioxide, CjH 3 Me<C®J^>CjH 3 Me, obtained 

by the prolonged action of nitric acid on the thianthren, also 
cry.stallises from methyl alcohol in needle?, and has m. p. 194“. The 
corresponding disulphone (Cohen .and Skirrow, Trans., 1899, 75, 890) 
crystallises in cubes, m. p. 286°, and di.ssolves in concentrated sulphuric 
acid to a colourle.sa solution. 

2:4:6: H-Telrachloro-'h : 1 -dihydroxylhianthren, 

OH- C JT CI,3<|^>C J£CU-0 11, 

crystallises from glacial acetic acid in colourless needles, m. p. above 

3U0". 

^\ipJdhathianthrcn [Dinaphihijlem duidphide], 

crystallises from light petrolcutn in long, colourless needles, m. p. 184^ 

J. J, tS. 


Cinchona Alkaloids. X. Fission of the Ketones from 
Cinchona Bases. Paul Kahb [with JhacH Kuliga and Wilhelm 
^^AUMAN^■] {AnyiaUn, 10()9, 365, -305. Compare this vol., i, 252). 

— Quininone is <lecoui|K>.ced by uitroiH acid (amyl nitrite)^ yielding 
quinic acid and .an oxiino*, C,Hj.O\.. ; froui this it follows that 
quininone contains tlio grouping -CU*C I ir, which breaks under the 
lufluence cf amyl nitrite, tlius: 

-CO-CU= - ^ -CO,H and rcrXOH. 

The oxiino when hydrolyst'd yields liydroxylaiiiineand meroquiuenine, 
and IS consequently a-oxiujiuo-/3'-vinyl<piinuchdine. Quinine must 
therefore have the const it ul ion ropre.scutcd l)y( I ), likewise also quinidine, 
since it yields ([uininone when oxidised. 

Cinchonidine gives rise to the same ketone a.s cinchonine, and must 
therefore have the same formula (compare Abstr., 11)08, i, 100). 

Hydi'ocinehoninone, when treate*! with nitrous acid, yields 
ciiU'honic aci«l and a oximino-jt^ -ethylquinucliditie, consequently hydro- 
cinchonine has the formula tH). 


cn.;cn-cii-cH-rii.. 

I 

I 

I 

' \ \ 


OMc; 


v/' 


I I 


ii.) 


CHht-CH-CH., 

CH., 

t 

CH, i 

CH..— X— CH-CH(OH) 


I 


I 


HI.) 


<i-0xiviin(i-fi'-elhylquiniudidine, 0,11, /IN.,, obt.T.ined by the action of 
amyl nitrite and ^oditun ethoxide on hydrocinchoninone, cryst^illises in 
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small, white needles, m. p. 133 — 134'’. When boiled with hydrochloric 
acid, it yields cincholeuponic acid hydrochloride. W. II. q 


Cinchona Alkaloids. XI. Identity of Methylcinchonine 
and Methylcinchonidine. Paul Rahk (Annalen^ 3@5 

366 — 37G). — It follows from the author’s work on the fission of the 
cinchona tosines (Abstr., 1907, i, 78, 790), and on the constitution of 
the cinchona alkaloids (preceding abstract), that the transformation of 
cinchonine into cinchotoxine takes place thus : 


CHoiCH-CH-CH-CH. 


CII, 


on, I 

(JhJ 

•N~c[i-cir(Oii)-(5„ri„N 


cn.:cir-on-cir-cir„ 

I 


CII, 

! 

CH/NHCH^-CO-aTlls^ 


In other words, the cinchona alkaloids are 1 : 2-hydraminos, and aio 
characterised by a 'great tendency to pass into imino-ketcne?. Tbi.s 
property is of great iinj>ort:mce in explaining the isouDerism of 
cinchonine and cinchonidine. The liydrogen sulphates of the^e 
alkaloids yield the same .substance, namely, cinchotoxine, when heated 
(compare von Miller and llohdo, Abstr., 1895, i, 434 ; 1001, i, ijo), 
Ou the other hand, tl^o rocovded in. p.'s of methyl-, ethyl-, and benzyl- 
cinchonine are dillVrent from those of tho corresponding .alkylcincbou- 
idines. In order to ascvitain detinitely whether tho oorrespondmg 
alkyl derivatives were Jifiorent, tiie properties of several derivatives 
of methyloinchonino and incthylcinchonidino were compared, and found 
to be identical. In future, therefore, those two bases are to b© 
regarded as metl\ylcin<dioroxine. 

[With hiinz Ukaasch.] M'‘thuhii»'h<iloJciiie, prepared either from 
cinchonine methiodide or cinchonidine metluodide, forms cubical 
crystal.^, m. p. 71 ro , [ajiV +'.)'> '^6' to +.)7'07'’ (in chloroform). 
The methicKlide has m. p, 197’: Claus and MiiUer give m. p. 201'’ 
(Abstr., 1881, 989), The Keinif'arh-tzone, forms white 

tiakes, sinters at 204^ m. p. 21u'' (decoinp.) ; the picrate, 
forms yellow crystal?, sintcr.s at 95’, ui. p. 120’; the /ncro^ruifltfi, 
erystalli-e.s in nodules of small needle.s, m. p. 152- 153’. 

W. H. a. 


Methiodides of Cinchonic Esters and their Colour. Hkbmax 
Dkcklr and I’f.ik v Rkmfhy (-A pr.Vhfun., 1909, [iij, 79, 339 — 351). — 
Eth'ljl cindt in'ile r'etf»io'Ud>'y C.NII^/I'O^KtjMel, is obtained by heating 
the ester ami methyl sulphate for half an hour at 100’, dissolving the 
product in Wiitcr, neutralising by sodium hydrogen carbonate, and 
adding solid [>ola.ssiiun iodide. ft separates from water in yellow 
crystals, ni. p. 57’, containing 211^0, which is readily lost, yielding 
red, anhydrous crystals, m. p. 635 The red form gives a yellow 
solution in water, a rod solution in alcohol, and a fine red solution 
In chloroform, thn.s showing the diminution of colour intensity with 
liydrato form.ition (comparo Decker ami ilock, Abstr., 1904, i, 450). 
The picrate forms yellow crystals, in. p. 140’. Medn/l cinchonate 
methiodide^ I, m. p. 178'’, obtained from tho sodium salt 
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and methyl sulphate at 100° and precipitation by poinssiuni iodide, 
forms red crystals. The red chlorofoim solution becomes pale yellow 
fiy the addition of a Httle water, and turns red again by the addition 
of solid potassium iodide. The 'picfruU^ m. p. 146°, and tho dichroinate 
are mentioned. . . • . 

These ester-methiodide.s, unlike l-methylquinoliniuin salts, which by 
treatment with alkali yield methylquinoliue and methyltetrahydro- 
quinoline (Decker, Abstr., 1903, i, 718), aio hydrolysed with extra- 
ordinary ease by dilute ammonium or sodium hydroxide, yielding, 
after acidification and addition of potassium iodide, cinchonic acid 
inethiodide, m. p. 224° 'JMie esters, by warming with concentrated 
ammonium hydroxide, acidification, and ad«Iition of potassium iodide, 
yield ciitchonamide methiodvley C.)'NDj.*C‘ 0 *Nlf 2 ,jMel, m. p, 233^; the 
pioruU has m. p. 198° 

The betaine of I-methylcinchonic a(u’d lias in. p. 218° (Claus, 235°). 

The paper also contains a reply to Jlaut/.sch (this vol., ii, 198). 

C. S. 


Constitution of Cinchonicine (Cinchotoxine). I. Action 
of Organo-magnesium Haloids on Cinchonicine : 7i’-Cincho- 
toxols. Ezio Oomanducci {lUnd. Accad. S\ i. I-'is. Mat. Kapoli, 1909, 
[iii], 15, 32 — 43). — 'I'ho gronj.s jiresont in ilie molecule of cinchonicine 
cirpabie of reacting with organo-inugne.'ium h.rtoids are: IN’, IN’H, 
'.CO, and Tlio I'onnul.-i of a-cinchonicine being probably 

C,,NH,pC 0 *CIl 2 * 0 H./CTl<;J^[j >, the final product, 

after treating tlie complex organo-inagiiesiuui derivative with water, 
dilute acid, and finally ammonia, will have the con>titution : 

[0rCaXH,;-Clf./Ci:(Oll)-Cllj-<’;n,.,'NJ ' 

To the secondary alcoliol. coi responding with cir.chonicino an^^ 
yrt preparctl, the autin)!* gives the name of cinchatoxol, its derivatives, 
I'cpiosentcd hy the above formula, bi ing termed /i-( inchotoxols. 

[With N'h'OLA .Mkloxi:.] — T he followitig coinplox compounds have 
bfeun obtained; (1) Ci.di^iON.-Mgl.d^^lgl'.t 1, pale yellow powder, from 
cincliouicine and inagnCMum ethvl iodide ; (2) 

CV,n..iUN,’>Igi;r.;h^lgTlii:r ; 

(3) C,JI..^O'N'.,'^rgnr,;jMg(t\,'li-)lir, from magnesium u-naphthyl 
lii'Oiuide. 


Ethylcinchoto.roly -N’dit-OII, is obtaincil as an amorphous, 

Yellow powder, m. p. 81' (decomp.), having a bitter taste (compare 
Abstr., 1907, i, lUfi.S). • 

Phenylcindioloxol, CYi* * ■ '' -^moi phuus 

Substanco, m. p. 104 — 100' (deeoiup.). 

a-yaphthylcinchotoroly ^ yellowish-red, 

bitter, amorphous powder, m. p. 132 -131°. T\ If- T. 


Decomposition of Lciadauosine. JIkhmax Dkojckii and buoAs 
Oalattv (y;*jr., 1909, 42, 1179— 1 183).- An 85"., yield of landanoso- 
'meikiw, NiAle 2 <llL-CllT/l\di,>(UMe)./VUXTi-CjlYt>>Ie)., is formed 
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■when the quaternary salt obtained by the addition of methyl sulphate 
to laudanosine (Pictet and Alhanesco, Abstr., 1900, i, 685) is boilc‘(i 
twice with ten times its -weight of 15% potassium hydroxide solution 
for two hours, and the mixtvire extracted with ether after each bnihtK!' 

It crystiHlises from light petroleum in long, felted needles, m. p. 96 07^ 

A small amount of a compound, in. p. about 320°, is formed at 
the same time, and yields soluble afkali salts. The methine is readily 
soluble in dilute acetic or sulphuric acids. The hydrocMorvit 
Crystallises from hot water in long, felted needles 
m. p. 220°. It is very sparingly soluble in cold water, and iti the 
anhydrous form is very hygroscopic. The platinichloride decomposes 
readily, and melts at about 180°. hydrohromide turns brown at 

203°, and has m. p. 211°. When heated, the hydrochloride and hydro- 
bromide yield dimethylamine. The mercuribi'omide, 
crystallises in lemon-yellow- coloured needles, m. p. 169 — 170°. The 
picrate^ is obtixiiied as a precipitate on adding a beny,ene 

solution of picric acid to au ethereal solution of the base, and 
crystallises from boiling alcohol in dark red cubes, m. p. 181°. 

When the methine is warmed with methyl sulphate and then with 
potassium hydroxide solution, trimetl>ylamiiie is evolved and ether 
extracts from the liquid. Imtdanosen {teiriiv\ethoxy-o-vvt.yhtAUitn^\ 
CH 2 '.CK*C^.H 2 (OMe)^*ClllCU*C,;ll.,(OMc) 2 , which crystallises fioin 
warm alcohol m large needles, m. p. 9-1 — 95 J. J. S, 

Narceine. Martin Freund and Paul OrPENiiEiM (Z^er., 1909, 42, 
1084 — 1101). — Of the two formula.' of narceine proposed by Fioiind 
^ ami FrankfoiTer (Absitr. 

^ 70 Mc b t-ho annexed 

Q./ " \ . .. / ono is to be accepted, the 

cm / j I CO, II oMe ambiguous position of the 

\ ~ mctlioxy) group having 

^ClI. ‘CU ‘N .Me been detenniued by 

I’T'euiul and Bei ker’s de- 
gradation of cotarnine to norcolainone (Abstr., lOO.I, i, 572). 

The presence of tiio*group '(ML, •!'<)• is proved by the fact'that the 
two methods by which dooxylieiiT'.oiru-vrboKylic acid is clianged into 
2-pheDyldiketohydnndene aro e(|ually applicable for the convei/iou of 
narceine (which is a sul)stituted deoxylKUizoincarboxylic acid according 
to the preceding formula) to naicindonine (Abstr., 1907, i, 235). Ihe 
parallelism between 2-phenylilikctohYdrimleue and nareiruloninc is 
extended in the pre.sent comniuhioatiou. Since narcindoniuo and its 
sodium salt, (JojHojO-NNa, are intensely red, tliey receive an enolic 
formula, whilst tlie sails of nai'cindonino \vith acids [hydrochlonih, 
m. p. 255° ; hydriodide, m. p. 246°) V>eing colourless, have the ketouie 
formula. Colourless narcindonine melhiodide^ 

m. p. 217°, forms a red sodium salt, from which yellowish red na/ciii- 
donhie methiodide melhyl ether, ni. p. 207°, is obtained, 
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which the presence of four methoxy-groups is shown by ZeiseVa 


m 

pietliofi* 


Ifarcinclonine methiodide is decomposed by boiling alcoholic sodium 
etlioxide into trimethylamine and narcindone^ 

CeH,( 0 Me),<^,g>CH-C,„H, 03 . 


pj |i 136 — 137" which, like 2-phenyMiketohydrindene, is colourless, but 
forms coloured alkali salts. By tlie action of bromine on the sodium 
(ieiivative of narcindonine in glsicial acetic acid, hrornonarcindonme 
kydrobromide, is obtained, which separates from glacial 

acetic acid in colourless plates containing 1 1 mols. Cbll^C).,, darkening at 
140^^ aud decomposing at 150". The coiresponding base cannot be 
prepared. When the hydrobroiriide is evaporated with dilute sodium 
livclroxide, hemipinic acid and hydrocotarnine methohromide, 

CH,<^)>0„1I (OMe)<|;;J Me,Br, 

which decomposes at 221", are piodticed. The identity of the latter is 
proved by converting it into th*- corresponding vi^lhlodide, m. p. 206", 
which is identical with that ohtaine<l fipn» hydrocotarnino. When 
the decomposition of bronjonarcuulonine hydrobroinido is attempted 
by evaporating it with auimoniiim hydroxide, hemipinimide is formed 
together with the hydrobroiuide of a base, wbicli Is not decomposed by 
anuiAtiiuui hydroxide, but is changed by oonccutrated sodium hydro- 
oxide into a base which imincdiatcdy isomerhes to liydrocotarnine 
uiethol)romide. 

When hydrocotarninc luelliobromide is heated with concentrated 
Bodium hydroxide, it yields an oily base, which forms a meihiodidey 
m. p. li).>" Tlic base is proved to be Freund and 
Bamberg’s J'-methyldehy<lrurolarniiio (Abstr.. 1002, i, 556) by con- 
verting hydrocotarnino methitMlidc, o>)taiiicd from cotarnine, into the 
methochloride, whicli, by decomposition with concentrated alkali, 
yields tlie same oily base, forming a methiodide, m. p. 193", as is 
obtained alcove. The j»recetiing transformations are all in harmony 
with tlie propoost'd foiannla. of nan-eine, aii'l afford evidence for the 
presence of the group ’CH./i 3)*. 'fhe latter point is also proved by’ 
tlie fact that narceine, liku deoxyhen/.oin, torm- an oximiuo-compound. 
Narceine, when treated with alcoholic sodium etiioxide aud ethyl 
lutrite at 0" for two days in a closed vos>c.l, yields oxoninonayceiiie^ 

which lias been obtaiiu-tl in tliioe foiius. The product 
ol>t:iined iu the preceding preparation sepaitites trom alcohol in whitg 
plates, in. p. 178", containing 1 mol, "i lie yellow alkaline 

solution of this compound yields, by acidification willi acetic acid, 
white plates, in. p. 17o", containing I mol. !1.,(X d ho alcohol and the 
water in these two compounds are retained vt-ry hrmly, but iu boiling 
w’ater both, without dissolving, yiidd free oximinonarceiue, in. p. 190". 
By prolonged heating at 115 — 120’, ll»o forms oontaiiiiug water or 
alcohol yield a brown, viscous mass, from which have been isolated 
hemipinic acid and 2-cyaiio-Z-metJioxy \ : i}-mHhylinieihoxy-\<iiine.lhyl- 
o-minodhijlhenzeiie, CjgHj^jOgN.,, m. p. b0~ {hydrochlornU, 

Qi. p. 20T'), which forms a metfdodide, decomposing at 
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225 — 226°, wliicli is decomposed by dilnto alkalis, yielding tnmethyl. 
amine and Roger’s 2--eyano-3-metlioxy-4 : 5-methylenedioxy 1-vinyi. 
benzene (Abstr., 1890, 528), obtained by the degradation of cotarnine, 
Oximinonarceine, when digested on the water-bath with alcoholic 
sodium etboxido and excess of methyl iodide, yields oxwihionarceinQ 
meihiodide dhiielliyl ester, . 

C0.,Me‘C5H.,(0Me),-C0*C-C,H(0Me)(CH202)-CH2*CH2'N]\Ie,I, 

N'OMc 

in, p. Sd?'’, which is decomposed by boiling sodium hydroxiile or 
ethoxide, yielding trimethylamine, heiiiipinie ivcid, arid cyanoniethoxy- 
meLhylcnedioxYvinylbenzone. Oximinonarceine, when rapidly heatel 
to 150°, decomposes into hemipinic aidd, diiuetbylamiiie, and Kuijor*^ 
compound. 

The most important results in the paper are the proof of th& 
pi'Qgi^iic'e of the group •CHg'Ci’O in narceine, and the discovery tlmt 
the degradation products of narceine are substances which have long 
been known as the products of the decomposition of fiarcotine. 


The Binary System, t^icotine and Water. Demetkii's Thaka- 
T.oTos {JliilL Soc. chin}., 1009, [iv], 5, 397— 404).— Hudson Las .sho™ 
(Abstr., 1904, ii, 44C>) that the complete mutual solubility curve of 
nicotine ainl water is a closed one, and this iTSult has been cont^nied 
by the author, although the temperature.'^ of saturation were from to 
5° lower than those obtained by Hudson. 1 he author has also 
measured tlie viscosity corllicitmts of mixtures of water and niootiue, 
and tlie resulting enrve shoe's a maximum at tlic concentration of 7by^ 
of nicotine, and indicatc.s tlte foniiation of a inolecnlar comhination 
between the water and nieoliuo (Al>'tr., 1908, ii, 2G0 ; i, 49S, 598), 
probably of tlie annexed constitution. 

The curve obtained by plotting the index of 
refract ion against tlie concentration of the 
several mixtures is a straight lino, as is also 
the curve similarly ohfained for mixtures of 
auiliiie ?ind m-ciosol (Abstr., 1908, ii, 2G0); it 
follows, therefure, that the refraction is not 
alTected by association in the liquid state, 

M. A.W. 


OH 

Cir/\C— CK CH., 

f I X.-" ' 

CUXXCH NMo 
N HOH 
HOH 


2 : 5 -DimethyIpyrroline 5 carboxylic Acid. N. Schlesixc;er 
{•fkr., 1909, 42, 1159 11 00. Compaie Zelinsky and Schlesmger, 

Ab.sti-. 1907, i, 720).-AVlmu the acid is mixed with twice itR weight 
of lime and the mixture distille*! in small quantities, 2 
pyrrole and 2 r y-dimclhylpyi roliuo can bo detected in the '-''■‘’“‘j ^ 


Formation of Double Salts in Non aqueous Solvents, Lm" 
Camiu (f-’a^zella, \WJ, 39, i, libD -370),— In add.t.on to the -L 
already described (Absir., 1907, i, 4G0), the author ^ - [PX 

the f(.riiiation an<l {«ropcities of the ftdlowiiig ; A. ''ii p '• 

s^.-paratiiig from p,yridirie ; Nil 2 , 2 Nal,*JCONe,, j Col,-!- '■ 

Colj,,-jNaI,6Ac20. 


'f. U, k. 
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1 : 2 -Hydraminea. I. ^-Piperidyl a-phenylethyl Alcohol. 

i.uri. Rare Aiid Wilhelm Sgiineidek 1909, 365, 377 382) 

Jhe stability of /3-piperidyl-a-pheiiylethyl alcohol has been studied 
,ith the object of determining whether 1 ; 2-hydrainineg in general 
lehavQ like the alkaloids (compare] this vol., i, 408) ; in other words 
0 see if compounds with the grouping =JSr-C-CH-OH disintegrate 
eadily, owing to the separation of the nitrogen from the carbon atom. 
;t is found that the sulphate of j3-pipeiidyl-a-phenylethyl alcohol, when 
leated, does not decompose, neither does the hydramine undergo 
isaion when boiled with acetic acid, nor when its methiodide is heated 
vith sodium acetate in acetic acid j that is, this hydramine is far more 
itablfl than the alkaloids. Only in one respect does it resemble the 
ilkaloids, and that i.s in the behaviour of the methiodide towards 
ilkalis, whereby it is converted into acetophenone and 1-mothyl- 
tiperidino. 

[With FiUTZ Bk.vascix.] alcohol, 

iiepared by reducing piperidyliU'etopheuoiio with .sodium and alcohol, 
las la. p. b. p. 1^56 ■'/dO luiti. • the following derivatives were 

jiepm-ed: sulphate, white needles, m. f». 140-^; yellow, prismatic 

leedles, m. p. 135°; picroloaate, orange nee^Ilc.s m, p. 1C3°; platini- 
■Idoridi, brownish-yellow scales, ni. p. lOl -105°; methiodide, 

colourless needles, m. 136 — 137^. ■\V. H. G. 

Condensation of 4-Picolino, 2 : 6-Lutidine, and 2:4:6-Tri- 
aiethylpyridine with Cinnamaldehyde and Anisaldehyde. 
Ekikkich Proske {Ber., lUOt), 42, 1 (50 -1457). — A small yield of 
i-pheni/l-^A-pyridylbutadkiie, 0-Xll ,*CH:Cll*CI[:CHPh, i.s obtained 
Dy heating 4-picoline witli cinnajiiahlehvde and a little Ireshlv'-melted 
ikc chloride for eight hours at 170- ■‘l^i0^ The unaltered aldehyde 
md base can be removed by ste.un distillation, the latter after the 
jolution has been made alkaline, ami the condensation product finally 
extracted with ethei'. It crystallises from .alcohol in colourless plates, 
p. 1 -IT -138°. 1 lie aurichloride. Gj. 1 1 j..X,U AuCi^, forms a reddish- 

brown precipitate, m, p. 168 169'’. Tlie mercurichloride forms a 

leraoii-yeilow precipitate, which <letoiijposos when recrysUillised. 

a.-Ph€nyl-h-i^^-nielhyl-^-pyridf/l)hutadii^ne, obtained by heating 

2 ; G-lutidine and ciiniainaUloUydc at ifiu — i7U ' for eight hours, 
iiystallises from alcohol, and has m. p. 103 I04\ The picrate has 

Cl. p. -215°; thpi plaiinkhl or idc cry.''tallises from dilute alcohol in 
lemon-yellow needles, in, p. 173 — 1 < 4 and the (turichloride forms a 
laownish-rcd, fiocculent pu’ecipilatc, ni. p. 170 --171°. 
d : 4 ; 6-lriiiiethylpyridinc, «*innam:ih]ehyde, and zinc chloride yield 
^4 : Q-dimethyl-2 pyrid yl)biitadieiie, Cj-lIj-N, which is a pale 
red Oil, b. p. 238 — 245°, 2 1 iiiiii. The aurickloride has m. p. 

135 -130° 


4'-Methoxy-4-stilbazole, Ci^Xrj..ON, i.s formed when 4-methylpyridino 
lydrocblonde, anisaldehyde, and zinc chloride are heated for three days 
it IGO 1^0^ It cry.stallises from dilute alcohol in glistening needles, 
m. p. 9 y — 100° after sintering at 91°. 

VOL. XCVI. i. (j tj 
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The imrcHricldoride., Gi 4 Hi 30 N,IICl,HgCl 2 , forma a pale ytllost 
llocculent precipitate, m. p. 186 — 187^. The hydrochloride crystallijf; 
from water in small, yellow needles, m. p. 178 — 179° ; the nitrate 
m. p. 148 — 149'’; tlie platinichloridef m. p. 201 — 203°, and the au^j. 
chloride forms an orange-coloured precipitate, which is decomposed on 
recrystallisation. 

A'-Melhoxy-Q'inethyl-2-siilhazoIet crystallises from beo^esj 

or amyl alcohol in brilliant, glistening plates, m. p, 18l--'182°. 
/ii/c^rocWori<?e forms lemon-yellow needles, m. p. 214 — 215° (decoinp). 
the nitrate forms pale yellow needles, m. p. 130—131°; the jncrate !}« 
m. p. 175 — 176°; the hydriodule crystallises from alcohol in 
yellow, glistening needles, m. p. 216 — 217°; the sulphate forms 
yellow needles, in. p. 209 — 210° ; the mercurichloride melts at 209— 2![i- 
after sintering at 197° ;*the rmrtcA/^orw/e separates from its alcoholic 
solution as yellowish-red needles, m. p. 170 — 171°, after sinteriLjat 
165°, and the plaimichloride has m. p. 234°. When reduced witli 
phosphorus and hydriodi'c acid, the ba.se forms the cft/ij/rfro-derivatiie 
which crystallises from alcohol and melts at 90 — 91°. Tlie 
corresponding hydrochloride sinters at 270° and mclt.s at 278 — 279h 
4'-Methosy-6-met)iyl-2-stilbazolc coudon.ses with anisaldehyde in tl 
presence of zinc chloride at 160 — 170°, yielding 2 : ^•d^i-'p-methoxiislpj 
pyridine, C 23 H. 2 jO, 2 N. Tlie hydrochloridey 023H.-,^02N,HC1, crystallii. 
from alcohol in golden-yellow plates, m. p. 148 — 149°. The;fl«fu 
chloride has m. p. 242 — 243° ; the mercuricldoride^ m. p. 236 — 237’ ri 
the nitrate, m. p. 14S — 149°. 

’p'Methoxy-^ '.^-dimethyl'^-xlilhazole, C^^HjjON, is a yellow oi 
b. p. 230 — 235°'20 mm. The niercvricktoride has m. p. tl 

platinichloride, m. p. 176 — 177°, and the aurickloride, m. p. 175—176 
2 : ^-Di-p-methoxyslyrylA methylpyridine, Cg^HggOgN, obtained fro 
2 : 4 : 6'trimethylpyticline and anisaldehyde, has m. p. 132—133 
The mercurichloride has ni. p. 192°, after sintering at 177“; tl 
platinichloridef m. p. 178 — 170°, and the <f,urichloride,m. p. 150—151 
Most of the salts cannot be recrystallised. J. J. S, 

Condensation of y-PicoUne, 2 ; 6-Lutidine, and y-Collidic 
[2 : 4 : G-Trimethylpyridinel with. Piperonaldehyd© and Salicy 
aldehyde. Walther .Bramsch { Her ., 1909, 42, 1193 — 119T>- 
y-Picoline (4-metliylpyridine) and pipevonaldehyde condense .wh« 
heated with zinc chloride under pressure at 180°, yielding y-pi}-iem\i, 
ideiiejncoliney obtained as a wdute, flocculent ^ubstiioe 

m. p. 98°. The following salts were prepared : hydrochloride) 
Cj^llnOoN.UOl, 

long, yellow needles, m. p. 238°; mercnrichloride, 

pale yellow needles, m. p. 187° ; pfatinichtoride, 

dark yellow needles, in. p. 204°; aurichloride, CuH„0,N,]IAoU 
ifddish-brown powder, m. p. 170°. 

l^iperonylidene-2 : ^-Ivtidine, prepared from pipeif' 

nldehj'^?.^ and 2:6-lulidine (2 : 6-dimetliylpyridine), is a white 
stance, m. y. 109’; the crystalline hydrochloride h.is m. p. 279", 
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.trmrichloride forms sm.all, dark yellow needles m n • tlie 

laliniohl^df^ has “■ P- 215»; the aurichl,yride crystallises in^reddish- 
rown needles, m. p. 185 . 

C!,„H„02N, prepared from 
i i n 55 P>l«ronaMehy4e‘ il,’ a%al/yeIlow, viscid 

il, b. p. o5 60 /50—60 mm. ; the hydrochloride crystallises in slender 

mercurichlorkle forms pale yellow 
eeiUes m. p. 2..d— 224 ; the crystalline platinichloride hj m. p. 

wr 9 rf/- Oo^nlent substance, m. I 

36 . When 2 . 4 : 6-tnmethylpyndine is heated with a laree exceL 
: ^pcronaldehyde It yields dipiperonylicle„.e-2 : 4 ; fo-tri-melU^pyridinc 
,,H O,N, crystalli. sang in wluto needles, ni. p. 154“; thomercW 
2’ reddish-brown needles, m. p 

JO -iO/ . ‘ 


122“ b. p. 200— 2107 


k 1 ypicoline, forms white flfikes, m. p. l:>0 
) — 60 mm. 

2'-%Wfi.ine</.yf.2..t,76nvo/e 03 JT, 30 N, prep.ared from salicyl 
dehyde and 2 :6-lutidm6, crystallises in long, white needles m 7, 
197 the hydrochloride, C„H,,,OX,MCl, forms long, pale yellow needlei 
hieh do not melt at 300“ ; the mercuricMoride is a pale yellow 
icculent substance ™-.P' phainkhloride. is a yellow powder’ 
h.ch dTOS not melt at 300“; the atcriddoride is a brown powdei, m. p, 

'i’-lhjdTOxy.y i-dimeJhyl^^^^^^ C„Tt,, 0.\7 obtained by the 

iJensation of .,;4; 6 -tnmethylpyndine with salicylaldehyde, is a 
,le yellow oil, b p. 170-175720-25 mni. ; the hydrochloride iovm^ 
ng, [yellow needles, in. p. 260“; the imrcurichloride is a yellow 
ecdent^ substance, m. p. 160“; the plalinichloride has m. p! 

The bases described in this paper .are decomposed when reduced with 
luim anu ethyl or amyl alcohol. jj q 

Indigoid Dyes. IV. Indigoid and Indolignoid Dyes of the 
iphthalene Series and their Decomposition Products 
ydroxynaphthaldehydes). A. Rezuzik and Paul 1!’i«edt,asder" 
onatsh., 1909, 30, 27l — 2S6. Comparo Abstr., 1908, i, 673, 674). 

In addition to the indigoid dve. C* H 9s ^4 

^ ^CHICH ’ 

amed trom a-naphthol and isatin clilori.Ic. an isonieride, 

a SO formed. These two compounds have very similar properties ■ 

* latter is characterised by tho chain -CO-C:C*C:C-CO-. A series 
su stances containing this chain have been prepared, and the "roup 
iiynone is proposed, tho above compound being termed by tlie 

tors - indolc-l-naphthaleneindoligiione. 

pwed by the interaction of 1 ; 2-diliydroxyn.aphtlrileDe and isatin 

Q g ^ 
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chloride, forms glistening, brown needles, and dyes mordanted fabrics 

%-Hydroxy-l-lceio-^-ii‘doxyl-l ; 2-dihydronaphtkalene, 

is obtained in copper-red-coloured, glistening needles by the interaction 
of 1 :5-dihydrosy naphthalene with a-isatin anilide and anhydride. 

When heated, it forms a carmine-red vapour ; sodium hydroxide con- 
verts it into 1 : 5-dihydroxy-2-naphthaldehyde. It dissolves m cod- 
centrated sulphuric acid with a blue coloration, and is sulphonated on 

\-i^to-5-acetylamino ‘i-indoxyl \ ; ‘1-dihydronaphthalene, 

prepared from 5-amino-l-naphthol and a-isatmanihde, forms dirk 
violet needles. The isomeric i-ketoA-acel^i lamino -i-indoxyl-l ; .-diJiydro- 

naphthalene, 

4-acetylamino-l-uaphthol aud isatinaiiilide. 

l-l/vdTOxy2-naphthaldehyde, prep.ared by beating l-oxy-2.indoryl- 
naphtLlene with 10% sodium hydro.vide, crystallises m greenish- 
vellow needles, m. p. o9“, has a characteristic cmnamon-like odour, 
dissolves in alkalis with a yellow colour, and gives a green coloration 
with ferric chloride. The oxime oi-y.stallises in faintly yellow-coloured 
needles m. p. 145® ; the 2)henylhy<lrazone forms plates; m. p. 1 U llti . 
tVith a'nthrauilic acid, a sparingly soluble comjiound, 

i.s obtained, crystallising in bright red quadratic plate.? (deconip 
above 200°). l-Methoxy-2-iiaphthahlehyde, prepared by means of 
methyl sulphate, forms colourless crystals, m. p. 47 . 1 ; aphtha- 

pyrone, Prepared by boiling the hydroxyaldehyde with 

sodium acetate and' acetic anhydride, 

m p. 138°, is in.soluble ill sodium carbonaUjphghtly vi^tile in stwui, 
•and has a’slight, though delinite, couiiiarin odour. ■ , 

, I ■ ■’'-Dimethoxynaphlhahne, prepared by methylatiom with me ij 
sulniiate has b. p. 278- 280°, m. p. 31°, and forms a picrate. ciyrta- 
Using iu’red needles, m. p. 97°. A mixture of ^-methoxy-a naplitho 
and a-methoxy /J-naphthol is obtained «, the f , 

which is very easily oxidised in alk.aline solut^and could not 
isolated, a- i! ethoxy- ji-naphthol forms colourle^ stout, mono 

^^T.f/ylrIxy-tLlhoxy-%naphlha^^^^^ h.as, like 

hyde, an intense citron-yellow colour, and dyes ‘ .lis-oWes in 

It gives a dark green coloration with ferric chloride, and dissolv 

alkalis, giving orange-yellow solutions. i„i,„r,raip 

Z-Chloro-i hydroxy-i-naphthaldehyde is obtained from the im o 

of 2 chloro a naphthol ; it forms colourless needles, m. 1- - 

^'^T^'^Dih,jdroxy-2-naphtlneldehyde forms minute 

m. p. 215°, and gives a dark olive-green feme chloiiclo 
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l.l[jldroxy-f)-metlwxy-2-naphl>ialdehy<U crystallises in citron-yellow 

needles, m. p. 128 °. j;;_ 

Binuclear Quinones. Paul Frieolander {Bur., 1909, 42, 
1058—1062. Compare preceding abstract).— 

UMlox.yl -\ : i-dihydronaphtkahne, 

prepared from 1 : 2-dihydroxynaphtlialen0 and isatin chloride, forms 
dark green needles of metallic lustre or lustrous, bronze needles ; it 
dissolves in alkalis with a dark green or olive-yellow coloration, and dyes 
mordanted fabrics a greenish-blue. 

10-A'«!«o 9-;nrfoa;ylant/iracen«, 0,;H,<“'>0:c<^o^4>CO, prepared 

from isatin chloride and anthranol, forms dark brownish-red or 
transparent, ruby-red crystals. 

\^-Keio - 9 - thionaphthylanthmcene, 

forms lustrous, brown needles, m. p. 219'". The above dyes are 
somewhat redder than the corre.sponding indigoids, and, like them, are 
decomposed by alkali.s into anthrauilic acid and an liydroxyaldehyde, 
which in this case belong.s to the para-series K, F. A. 


Action of Grignard Reagents on Quaternary Ammonium 
Halides. JIaktin Fkkuno and Luijuig JIichauo (/>V., 1909, 42, 
1101 — 1131). — Quaternary amnioniuiu halides, wiiich react with 
fiikidis to form <^*bases, interact eai^ily witli orgaDO-niagncsium 
liaUdcs, yielding substances wliich dilTer from the i,i/-bases by con- 
tainirg a hydrocarbon residue in place of the liydroxyl group. 
Quinoline, cotarnine, hydra. -iti nine, berherine, plienylacridine, and 
crystal-violet have been examined already (Ah.^tr., 1905, i, 151, 
156, 159). The present paper i.s a continuation of the subject, and 
deals icainly with two <]uestions, uhetlicr the entrant radicle is 


always attached to the ‘i-carlion atom in quinoline derivatives, and 
secondly, what is the action wlieu the 2carbon afojQ is already 
substituted. The interaction »>iine methiodide and ethereal 

iii:ignesium e^iutJ^romide^^', When /tl>o formation of 

elhyUihjdrop ethoxide m treated wil 141—142°/ 

>e and quinaldiuc, tiujht ‘ 

21 mm. {pla alate, C,jNKg*CTI.t,\01|..FtC]^, in. p. 176"), which is 
reduced by v substance, which isnioric acid to the corresponding 
tdrahydroquii ydroxide hydrolysin-,. 265 — 367", of which the hydrO' 
chloride, hydi date into its ,<*pustitodjt/c have m. p. 307'*\ 196^, and 
193'^ respeCj th the calcul/.^.-^<'^»h**, . ^av, quinoline methiodide 
and magneidf '7'^** 'ffjY — ^2-dimethyklihydroijuirioline 

' f -Wed to 1 : 2-diinethyUetra- 
liydi'oquinoliVedlesox ^^^*^<eady shown (?oc. cH.) that 

2-phenyM'm^ed ^^I'^^iroduced in the same way, it 

•^ay be stated ^brgano-magnesiuui halides on 

quateniary (]uinoll|^fgg halidos^^* ''-eral method for the production 
of 2-substituted are reduced to the corre- 

sponding tetrahydrot^.v.y 
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The presence of a substituent in the 2-position does not appeal- 
to influence the reaction, since 2-methylquinoUne methiodide reacts 
in an analogous manner with magnesium methyl, ethyl, or phcii^j 
halides. 1 '.%Trinutkyldikydroqiiinoline, P- -73—2753 

forms a pici'atey m. p. 138°, and is reduced to the ieira%d?*i)'conipouuj 
C1.3H1.N, h. p. 269—270° (pia-ate. m. p. 178°). 1 : 2~D{mtthyl.i 

eth^ldihydroquinoliney b. p. 270 — 284°, forms a methiodide, 

m. p. 260 — 261°, and is reduced to the ietrahydro-compoiiDd, h. p 
27S — 284°, of which the hydrochloride and the picrate have m. p 
208° and 138° respectively. “l-Pheuyl-X \ ‘l-dimethyldihydroqu\n.bl\ni 
b. p. 310 — 330° (decomp.), forms 0 . picrate, m. p. 170 — 172°. ’ 

The preceding rule appears to be applicable to azonium bases 
for Kehrmanii’s 1 : 2 : 3-tnpheuyh|uinoxaliDe bromide, which form, 
a i/^-base (Hantzsch and Kalb, Abst-r., 1900, i, 113), reacts viili 
magnesium ethyl iodide (2 uioU.) to yield 1 : 2 : 3-i7-ip/t6nyr2*e/H 
CPluN 

dihydrcquhwzaline, CPhKt<[vTpi A -it ♦ P- — 199°. 

JC ll* "w 

Phenazonium coiuuouuds have al^o been oxamined. Flavinlulijig 
bromide, which forms a j/'-buj^e (Hantzsch and Osswald, Abstr., lyixi 
i, 256), reacts with ovgar.o-magucsium halidesi in a way that dees 
not confirm llantz'rcU and Osswald’s formula of the t/#-baso, bul 
points rather to the annexed constitution, for 
yellow ba.sic compounds, having a hydrocarbon j| | 
residue in the place of tbo liydroxyl group in the .11 Jv .. 

figure, aro produced together with colourless, ; 

non-basic isomeridcs, iu which tho hydrocarbon yL A J' y 

residue has wandered to the unsubatituted { !‘ TJPh 

nitrogen atom. For example, the interaction of qIP 

llavinduline bromide and magnesium benzyl 
chloride leads to the formation of a mixture of N-p4eHy^a•^leii^i 
dUiydrophenaiithraphenazine, in. p. 175 — 179°, which bra 

yellow crystals and a I’ed iiydiwJdoride, and 'l^'2}he7t,yl'J^'-hra>» 
diJiydrophtnanihraphtnazisie, m. p. 185°, which is coIoiiHk 

and does not form salts. Ti^ovimatra' of these twm compounds i 
changed to the latter at 120->J»’red by mcdndjitlottlfcpinide iwu 
(a) with magnesium ethyl bromit- 31°, and forms a pi^^henyl-a'i’H- 
diJiydropheiuf.nthraphenaziife, mixture of /2-metfao^ft ex^^tsoli^ 
iu the yellow modification and t' the sam^time, ^Kui. p, 
and a kydrobrornide, m. p. 190°; (6)line solut^^and ^Biyl iudidew 
form tho coi responding yellow mt coloiirles^Pstou^Bl.i,iN„ u f 
176°, which also forms red salts, a ' ^Kiuni phwj 

bromide to form colourless crystalshas, lilj#^'"' 
anthraphenazme, C0..U.79X.,, m. p. tl«<‘Ono 
salts. to form , 

iiiilliant-green (the hydrochloride 
carbiuol) behaves like crystal- violet ^ 
yielding with magnesium benzyl chloride, 
henzyluieilta^ie^ CiI,,Ph'(JPh(0,.H^'N Kt.,).,, in. wliith 

colourless crystals and pale green solutions ;^l)ie kyduoMi !i*s 
m- p. 260° and the methii^vU, m. p. 148°. BrilUant-greeii 
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in a similar way with magnesium ethyl bromide, forming tetraethyl- 
diaminotriphenylethylmethane, which is isolated as the hydrogen 
sulphai^i C 2 gH 3 gN 2 , 2 H 2 S 04 , m. p, 205^ (the hydriodide has nj. p. 
220^ — •223°), and with magnesium propyl iodide, forming the corre- 
sponding propyl compound, which is also isolated as the hydrouen 
sulpftide, 211^80^, m. p. 230°. C. S. 

Formation of Acid Chlorides. Hans Mever and Richard 
TuRNA[;(-Ber., 1909, 42,H1G3 — 1169. Compare Abstr., 1906, i, 138). — 
Both malonic and isosuccinic acids give good yields of chlorides by the 
action of thionyl chloride. i^-Hydroxy-3-methylcinchouic acid yields 
the normal chloride when heated with thionyl chloride in open vessels j 
when heated under pressure, however, it yields the chloride of 2-ahloro- 
3 -uiethylcinchonic acid. Iho formation of this chloro-derivative is 
indoubtedly due to the action of tho hydrogen chloride on the hydroxy- 
ihloride. 

The differences noticed by Meyer and Turnau (Abstr., 1905, i, 155, 
166; 1907, i, 344), and Besthorn and Ibele {ibid., 1905, i, 612 ; 1900, 
j 005)j in the action of thionyl chloride on (juinolitie*2-caiboxy]ic acid 
ire accounted for by the fact tliat tlio chloride used by Meyer and 
Cui'iiau contained small amounts of sulphur dio.xidc, which readily 
iransforms Bestlioru and Ibele’s unimolecidar ijiuualdiuic chloride 
m. p. 97—98°) into Meyer’ .s polymerido, m. p. 170°. 

When the thionyl chloride i.s distilled over dimethylauiline, the 
lulphur dioxide is removed, and the purihed product yields no trace of 
iho polymeride. The polymeric chloride is formed from quinoline- 
1-carboxylic acid, also, when tho acid has not been recrystaliised, owing 
jotbo fact that the impure acid contains traces of nitric acid. 

J. J. S. 


Synthesis of Ethyl Quinaldineoxalate and Lepidineoxalate 
y means of Potassium Ethoxide. Wilhelsi Wislicenus and 
liiiL Kleisinuek (Bo\t 1909, 42, 1140 — 1143. Compare Abstr., 
897, i, 488). — Potassium etho.xido is a more efticient condensing 
gent than sodium, ethoxide. When a cold alcoholic ethereal solution 
[ potassium ethoxide is treated with equal molecular quantities of 
-hyl oxalate and quinaldiue, the yota^siuui derivative of ethyl 
uinaldineoxalate, CgNlI^'CllX\01\.pC(AEt, is obtained as a hygro- 
:opic, yellow substance, wliich iii decomposed by water, the liberated 
jtassLum hydroxide hydrolysing one-half of the resulting ethyl 
uinaldineoxalate into its constituent.s. 'liie potassium derivative, by 
■eatment with the calculatetl quantity of dilute sulphuiic acid, yields 
colourless sulphate, from which animonimu hydroxide liberates ethyl 
dnaldmeoxaUUe, Cj^Hj 30 jjN, lu. p. 130 — 132-'. The ester crystallises 
i yellow needles or prisms, and has pronouuccJ amphoteric properties; 

J hydrolysed by 6% sulphuric acid, yielding the acid {loo. cit,), which 
i''^[mpo5es at 167 — 168° 

Vjie corresponding 4-methyli|uiuoliue derivatives are obtained in 
similar way. ■^■Jlethylqumolineoxalic acid has m. p. 224 — '225° 
f^<'omp.) ■ the ethyl ester has m. p. 194 — 196°. V. 8. 
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Preparation and Reactivity of 3-MethylquinolinG. 
WisLTOENUs and Heinrich Elvert {Ber., 1909, 42, 1U4— 1145).-_By 

mixing o-aminobenzaldehyde and propaldehyde, a yellowisli-wliit^^ 
crystalline s^cbeiancef CHEt(NH*CgH^*CHO) 2 , m. p. 103 105*^, 

obtained. 3-Methylquinoline is obtained in 80 — 85% yield by hea,tin» 
molecular quantities of propaldehyde and o-aminobenzaldehyde at 22o" 
for one hour; it docs not condense with ethyl oxalate (precpilirig 
abstract). 8, 

Occurrence of Hydroacridine in Coal Tars. Heiisian Decker 
and Georges JIunant (Ber.y 1909, 42, 1178 — 1179). Coal tarsappefir 
to contain dibydroacridine, since the crude aci'Ldine when treated wit,]i 
ex-cess of methyl sulphate and then with sodium carbonate yields a 
precipitate of lO-methyldihydroacridine (Pictet and Patrj-, Abstr,, 
1902, i, 644). J- 8, 


Hofmann’s Reaction. IV. Behaviour of Isatoic Anhydride 
-with Alkalis and with Barium Hydroxide. Khxst Hour (.7. pr. 
C/iem., 1909, [ii], 79, 281—3-29. Compare Abstr., 1905, i, 890 ; 1996, 
i, 253, 357; this vol., i, 190). — The paper deals mainly with the 
remarkable changes which isatoic anhydride uudergoes in alkaline 
solutions of different coiieentnitious. The chief result is that tlie 
anhydride yield.s tw-o series ot salts. 

Sc 

anlb > - , , , ■ • 

sodium hydroxide, at the ordinary temperature.^ Such .solutions yield 
carbon dioxide and anthrauilic acid by acidific.ation. That the solution 
before acidihoatioii cannot contain sodium carbouale and anthranilate 
is proved by the following experiment. Two solutions, one of i.satoic 
anhydride and the other of anthranilic acid, dissolved in equal amounts 
ot barium hydroxide, are treated with calcium hypochlorite ; the former 
remains clear for a few minute.s, and then slowly develops a rose-red 
colour, whilst the solution of barium anthranilate gives a deep bluish- 
violet coloration. The solution obtained from isatoic anhydride and 
an excess of alkali hydroxide probably contains the normal isatoate ; 
it is proved experimentally that such a solution decomposes slowly 
in the presence of excess of alkali, rapidly with only a slight excess, 
yielding carbonate and anthranilate. 

Salts of the second series are obtained by dissolving 1 mol. of Isatoic 
anhydride in a small excess of an alkali hydroxide at tlie lowo.-^t 
convenient temperature. Such solutions have a blue fluorescence and 
regenerate the anhydride by immediate acidification, or by treatment 
with a saturated .solution of .ammonium chloride orot sodium hydrogen 

carbonate at 0^; they- contain salts of isatoic anby-diide, 

and not normal isatoates, as Erdmann supposes. The 
the 6areum salts have been isolated. The solutions of such ^ aie 
very unstable; at the ordinary temperature isatoic anhydride 
spontaneously depo.sitcil, and the solution contains carbonate a 
anthranoylanthraiiilate, whilst, by boiling, carbon dioxide is e\o\e , 



ORGANIC CHEMISTRY. 


421 


jnd the filtered solution yields pure anthranoylanlliranilie acid by 

acidification. C. S. 

Vanillidene- and Pipsronylidene benzidines. Hexrt A* Tourey 
and E. D. Clabke (XAmer. CJiem. Soc., 1909, 31, 583— 585).— When a 
solution of vanillin is treated with' benzidine, a precipitate of vanill- 
idenebenzidine is produced. This observation led to a study of the 
reaction in the hope that it might be of value for the estimation of 
vanillin. It was found, however, that the method w.as unsatisfactory, 
.since botli mono- and di-vanillideue derivatives of benzidine are 
produced according to the amount of henzidino .added. 

Vumllidenebenzidine, OMe-OJl 3 (OII)- 01 i;N-C 5 H,,-C|.H^-NH 2 . m. p. 
.about 181'^, forin.s bright yellow cryastahs and dis.solves in glacial acetic 
acid, giving a red solution, from which it separates on cooling as a 
nio.cs-like mass of crimson cry.stals ; when the latter are washed with 
dilute alcohol, the substaueo regains its original yc-llow colour. Di- 
vanillidenobenzidine (Wolfson, Inavg. 1905), 

C,,,Hj[X:CU-(,’,,H 3 (OU)-O.Me].„ 

in. p. 230 — 231 '5'^, is a yellow .suhstauce. On treating this compound 
with a hot alcoholic solution of salicylalilehydc, tlie vanillidene complex 
i.s re[ilaoed hy the salicytidene group. Hy the action of benzidine on 
bi'omovanillin, bisbroti\nvnniltidf.i>‘-hni'.i<liiie, 

C,.,Hs[N:CJI-t,vU,I!r(OH)-Oirel,„ 

is obtained as a yellow, orystalline substance, wliich is turned red by 
acid.s and decomposes slowly at 2.'I3 ’. 

Bis-'b-nUropipe)'omjlid‘;nebe»zidi,if., 

c,.,H,[N:cn-c,,ir.,(xo.,):o,;:oii._,].3, 

obt.ained by mixing hot alcoholic solutions (if (i-nitropiperonal and 
benzidine, is a dark yellow, cry.stalliue substance, whicb decomposes at 
271?“. Jlisbroriwpipironplidene/.eiKiiliiif, C,,,Hs(X';Cir' 0 ,,H' 2 BrlO„ICIl 2 )o, 
m. p. 257° (dooomp.), forms yellow crystals, ' ' E. G. 

Hydrazones of Sugars. A. T;i:ci,.\ire {J)er., 1909, 42, 1424. 
Coinp.irc Abstr,, 19118, i, 1013). — X;jlo?/;-o-nitropheiiylhydrazon«f~ 
CiiUjjO,,K' 3 , cry.stallisc.s from methyl alcohol in long, red needles, 
m. p. 123°. Sorbose-o-vitrojJienylosa^one, ('|.,ir.,., 03 '\, 5 , is a dark red 
powder, m. p. 21 1 — 212°. '' ' J. V. E. 

Method of Formation of Benzoylphenylhydrazine. Angelo 
Anueli .and ViN'CENZo C‘.asTELi-.\.x.\ /'. Accad. JAitcei, 1009, [v], 

18, i, 322 — 324). — The great similarity in behaviour between hydro.xyl- 
amme (ierivatives .and hydr.azine derivat ive.s renders it almost certain 
that the action of aikali.s on pdienylsiilphonehydrazobeuzene, studied by 
Huntz.scli and Glogauer (,\hstr,, 1898. i, 78), which proceeds according 
to tlie equation E'SO./NPh-NHPh = P-SO.II - 1 - XPhlNPh, is analogous 
to the action of an alkali on the Piilpliydroxfiniic acitis, an intermeitiale 
compound, NHPh'NPh’OII, bciii" formed, which loses water, yielding 
azobenzene. 

Ibe authors liav’o studied the action of potassium hydroxide on 
benzen 6 sulphonephenylli 3 ’drazinc, SO^Ph'NII’NIIPh, which yields 

salt, rapidly decomposing according to the equation 
^ rlPh*NlI*OH = C^TTg+ Nj + lUO. It is found, indeed, that with 



benzaldehyde, this unstable intermediate compound yields benzoyl 
pheuylhydrazine, NHPh*NH*On + Pli*CHO = NHPh-NHBz + ij o 

T. IT. ?; 


Giyoxaiines. Be. Kadziszewski {Bull. Acad. Sci. Cracow, 1909 
213 — 219).~Glyoxalines may be prepared by saturating an alcoholic 
solution of benzil and an aldehyde with ammonia gas and pi’ecipiiatintr 
with water. The methyl derivatives are prepared by warming the 
alcoholic solution with an excess of methyl iodide. 


[With Be. Wysoczanski.] — A :^-Diphenyl-*l'pro 2 yylglyoxaline, 
CPh-XH^ 


prepared from benzil and butaldehydc, forms pale yellow needier 
ni. p. 205*5°. This and the following glyoxalines oxidise slowly in 
alkaline alcoholic solutions with phosphorescence. The hydrochloride 
forms colourless crystals, m. p. 233*5°; the oxalate^ needles, m. p. 210^ 
The imthyl ether, melts below 110°. 

[With M. Beiseu.] — ^ :^-Diphenyl-'2-\^0])ropylglyoxaline, 
forms pale yellow needles, m. p. 246°. The hydrochloride, neeillcs' 
m. p. 227°; the pUuinichhrUU, (C\5K|jjN.,).2,H2PtC4,,3H20, oran'-'e 
crystals, m. p, above 200° (dec-omp.), and the methyl ether, in. p. 07=^. 

[With H. Bukowska.] — \:\y-hi2'ihenylr2amylglyoxaline, 
from liexaldehyde, forms colourless needles, m. p. 252°. The hydn- 
chloride, m. p. 161°; platinichlorule, ((A,yH^oN„).>,H.^PtCl( 3 , yellow 
crystals, m. p. 272° (decomp.), and methyl ether, m. p. 127°. 

[With A. Jakalo.] — 4 '.b’Diphenyl-'2di.exylglyoxal\ne,C.,^il.^^^,lQim 
colourless needle?, m. p. lO?**; hydrochloride, scales, m. p. 133^; 
pio'ate, needles, m. p. 170'; oxalate, (CojH._>4N.,)2.C2H20^,ll20, m. p. 
190°; methyl ether, lu. p. 164° 

[With 25 . Bte.vzel.] — 4 : o-Diphenyl-2-o-tolylglyoxaline, 
from o-tolualdehy<le, in. p. 252°; hydrochloride, m. p. 120°; plotiai- 
chloride, decomp., 225° ; methyl tlher, m. p. 259°. 

■^’.^-Diphenyl-l-'oi-tolyhjlyoxaliiie, ni. p. about 300°; hydrochloride^ 
m, p. 125°; jdatinichloride, m. p. 230° (decomp.); ethyl eth’i\ 
Qi. p. above 310°. 

[With J. IxOiiM.] — The following compounds are better prepared by 
heating the aldehyde with benzil, ammonium carbonate, and a little 
alcohol at 1S0° for six to eight hours. '.^-Diphtnyl-'l-'^-tobjV 
glyoxaline form.s colourless crystal.^, 111 . p. 233° ; hydrochloride, m. p. 
120°; plathuchloride, decomp, about 250°; methyl ether, m. p. 217'. 
4 : ^-dJiphenyl-'l’hydroxyraethoxyjihetiylglyoxalhie, Cj-.HjsOoNn, trooi 
vanillin, m. p. 243°; hydrochloride, m. p, 154°; plaiinichloride, deenmp. 
about 230'; methyl ether, m. p. 230°. 

A :T}-Diphenyl-'l-a.-naphthylijlyoxaline, m. p. 283°; hydro- 

chloride, decomp., 180°; plaiinichloride, decomp, about 230°; melhyi 
ether, m. p. 291 \ C. H. D. 


Electrolytic Reduction of a Nitre-derivative of Pyraaolone. 
GoTTfiiiED IvuMiiKL and K Kemy {ZeiUck. BUklrochem., 1909, 15> 
254. Compare Abstr., 1907, i, 145). — Nitro-l-phenyl-S-pyrazoloiie 
dissolved in alcoholic .•'ulphuric smid js electrolysed with a largo 
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cathode and small anode of lead at 80° The reduction takes places in 
exactly the same way as is the case with aromatic nitro-compoands, 
the final product being the amino-derivative, of which more than 86 % 
nf the theoretical yield is obtained. Amino-X-pkenyl-Z-vyrazolo'ne forms 
colourless needles, m. p. 257° T, 

Pyrimidines. XLII. Synthesis of 5-Hydroxy-l-methyl- 
uracil- Ieeat B. Johnson and B, Bkeese Jones {J. A^iier. Chem. 
Soc., 1909, 31, 590— 506).— Johnson and McCollum (Abstr., 1906, i, 
704 ) have obtained 5-hydroxyuracil (isobarVfitnric acid) in quanti- 
tative yield by the hydrolysis of 5-etboxy-2 ethylthiol- 6 -pyrimidone. 
Johnson and Jones (this vol., i, 60) have shown that iV-aikyl derivatives 
ofthisthiolpyrimidine can be readily preitared, and that, on hydrolysis, 
they yield A^-alkyl derivatives of 5-hydioxyuracil ; fi-hydroxy-l-benzyl- 
uracil and S-hydroxy-J-benzyluracil were prepared in this way. The 
present investigation was carried out with the object of obtaining the 
y-inethyl derivatives of 5-elh<:xy-2 ethyUhiob 6 -pyrimidon 0 and sub- 
mitting them to hydrolysis. 

When S-ethoxy'2-ethyltIuoI-6-pyrimidone is treated with methyl 
iodide, a mixture of the 1 - and 3-inethyl derivatives is produced con- 
taining about 70% of the theoretical yield of the 1 -methyl compound. 


NM© 


1 — ^^CIT 

''CO*qoKt)^ 


m. p. 50°, crystallises in plates; it combines with potassium iodide to 
form the compoujidf JCyUjjJ.^N^SjL'KT. When this pyrimidine is 
hydrolysed with hydrobromic acid, it is coiiveried into a mixture of 

2-thi<>’6-hydroxpA-melhiduracil, which forms 

blender prisms and has no dcBnite m. p., and 2 : ^•diketo-5-et/ioxp-l- 
methylpyrimidine, m. p. about 240° (decomp.), 

wliieh crystallises in short prisms. If 2 : 6-diketo-5-ethoxy-l-metbyl- 
pyrimidine or 5'etiioxy’-2*et)iylthiol-l-meU»yl-6-pyrimidoi:)6 is heated 
with concentrated hydrochloric acid at 120 — 130^ b-hydroxy-l-methyl- 

uracil, P- - 1 "'^ (decomp.), is produced, 

which forms radiating prisms. By the action of cliloroacetic acid on 
2-thio-5-hydroxy-l-methyluracil, ■i*-/iydroxy-l-melhyl-^-py7'miidone-2- 

thiolacetic acid, obtained, which 

forms stout prisms and decomposes at 217°. 
^■Kthoxy-'l-ethylihiol-'S-methyl-Qi-jiyrimidoney 

m. p. 14D — 151°, crystallises iu small prisms, and combines with 
potassium iodide to form the coinpouyid, oCgHj^O^N 2 S, 2 KI, which, on 
treatment with hydrochloric acid, yields 'd-thio-^-ethoxy-Z-methyl-^- 


P,ri.,,one, 
long needles, 


210 — 211 ^, which forms 
E. G. 
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Condensation Products of Alloxan. Otto KUhltng and B 
Schneider {Ber., 1900» 42, 1285 — 1*296. Compare Kiihling, Abstr.j 
1908, ij 571). — In continuation of the study of the condensation op 
alloxan with aromatic ketones (Abstr., 1905, i, 944), an account is 
given of the condensation of alloxan with /^-methyl- and p-methoxj. 
acetophenone, together with the preparation and properties of some 
new derivatives of ethoxyphenacyldialuric and phenacyldialuric acids. 

'^-Methylphenacyldialuric acid, 

C„H,Me-CO-CH/C(OH)<^^;^^>CO, 


obtained in 78% yield by saturating an alcoholic solution of p-methyl- 
acetophenone and alloxan with hydrogen chloride at —7°, crystallises 
from a mixture of acetone and water in white leaflets containing oce 
molecule of solvent : m. p. 241 — 242° (decomp.) ; its sodium salt is a 
white, amorphous soli<l ; its acclyl deiivative iorms leaflets, m. p. 230° 
(deoomp.) ; the hen^oyl deiivative, white prisms^ 

m. p. 215° (decomp.). 

7 7 7 7. . • w Nll./CO-NU-CO'^^^OH 

Y>-Melhy{pnen<icy(tari>'onuric ((cxd, q H’ 

obtained by warming p-mcthylphenacyldialuric acid with dilute aqueous 
sodium carbonate .■solution ; it forms white aggregates of needles, which 
soften at 139°, m. p. 158° (decomp.); iho l&ad salt, (tl] 3 l 4 i 30 ^.Ng),,Pb, 
forms needle-shaped prisms. 

li-Met/iyfph‘iiiarn//i^^o/i>/dajitOiC add, 

C,lI>le-CU*Cir_,*CJl(Oll)*C0*NH*C0*NH2, 
prepared by boiling ;>-inctbylphenacyltartronuric acid in acetone, 
crystallises in wliite, piisinalic leaflet.^, m. p. 163 — 161° (docomp,). 

Xh.Vethoxi/fdienacyidiahcdc arid, 0^3! I j.jO.-No, from ;)-nietboxyaceto- 
phenoneand alloxan, forms white. pri>nrdic Jetiflet.s,in. p. 227° (decomp.); 
its acetyl derivative forms wldto, rectangular leaflets, m. p. 197° 
(decoinp.) ; henzoyl derivative, white, prismatic leaflets, m. p. 240° 
(dccomp.). 

'p-MethoxypJienucyUarlroiniric add, uO^N.,, by action of sodium 
carbonate on y>-methoxyphei»acyldialuric acid, crystallises from a 
mixture of acetone an*l water oretlier in aggregates of slender needles : 
m. p. 144° (slight decoinp.), then becomes semi-solid, and decomposes 
completely at 157°; the lead .salt, forms white 

needles. 

It-Methoxyplieiiact/li^oIi ydanloic add, ( *j .11 .i, by heating the 

previou.s acid with acetone or by boiling an aqueous solution of 
^Mncthoxyphcnacyldialniic acid, crystallises from acetone. 

Acctyl-y-elho ryplie?iacyl<lialui'ic add, 

white, rectangular leaflet.s from iupieons acetone, m. p. 207° (decomp.), 
the corresponding benz'/yl derivative forms white, prismatic leaflets 
from alcohol, in. p. ‘224 ' (deenmp.). 

^-Eihoxyphenacyharlroituricacid, CnHjijOyNj, separates from acetone 
in aggregates of wldte needles, m. p. 131'’, and decomposes complete y 
at 157°, like the corre^pundiiig mothoxy*acid ; its lead sa 1 
(Cj^H^ 507 X.,) 2 Pb, is amorphous. 
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^.EthoxyphenacylKahydantoic acid, prepared from the 

preceding acid and acetone, forms columnar prisms from acetone, m. p 
]e2_-163“ (decomp.). 

^fOWO-^-ethoxyphenacyldialuHc acidj 

OEfC,H,-CO-CHBr-C(OH)<^'g;NH>CO, 

by action of bromine on a glacial acetic acid solution of yj-etlioxy- 
phenacyldialuric acid, separates from aqueous acetone in white, con- 
centrically grouped needles, sinters at 171'’', and decomposes at 201°; 
the acetyl derivative, C^gHj^O-N'^Br, leallets from aqueous alcohol, 
sinters at 165°, m. p. 178 — 179° (decomp.). 

Jlromopkenacyldialurk acid, <d0Ph-CIlBr-C(01I)<CQQ’^g>C0, 

prepared in similar mannor, form.s concentrically grouped needle.s 
m. p. 217° (deoomp.); the silvex salt, Cj.3H/XN2BrxVg3, wa.s analysed ; 
the acetyl derivative, Cj jHj^OgNoBr, forms rectangular prisms ; it 
sinters at 181°, m. p. 191“ (decomp.). 

Benioylphenacylduduric add, Oj,,H„0„N',, prepareil hy beirzoylating 
phenacyldialuric acid, forms prismatic needles from alcohol, m. p. 252“ 
(decomp •)• p, H. 


Action of Grignard Reagents on Vat Dyes. I. Indigo. 

FKA^’z Sachs and Ha.ns Ka.ntorowic/, (fler., 1909, 42, 1565—1576). 

Sy’nthetic indigotin dissolves I'eadily in a l.'irge exces.s of ethereal 
organo-magnesiuni halide, yielding, after the u.sual treatment, 
substances to which the constitution 


r Tf 


C(Oll).. 




is aacribod, although tho ovideiice is not cDhcUisivo ; in some cases a 
siDall (Quantity ot an acid is also pi'oduceil. IMiv^nesium methyl 
bromide yields a aubsUincft, m. p. 200"" (decomp.). 

Majrnesium ethyl broaiide yield.s*a m. p. 245“ 

(decomp.), which separates fi'onx alcohol in orange-coloured crystals, 
forms a diethyl derivative, m. p. 0o-5'', and is oxidised by 

potas.dum permanganate to tlie .-iHbstaHce, m. p, 111° 

Magnesium projiyl bromide 3’ields the substance^ m. p. 222° 

Magnesium i^obutyl bromide yields (he auhatance, U.^olT^yOoN.,, m. p, 
220“. From ma^ne?‘ium esoamyl bromide are produced a red 
substance, 111. j\ 21I'',aii<l a colourless add, in. p. 148°, the 

silver salt of which, C.>^ 1 h;is m. p. 207° (decomp.). 

Magnesium plienyl broiuidc yields a colourless add, 
m. p. 228°, and a red suhstance, ..llj.jO.N., m. p. 201°, which forms a 
diethyl derivative, Co,,H„,0.>N.-„ in. {►. UH°, a sulphate, 

and is oxidised by potassium permanganate to the substance, 

,noo . 

cn. p. 198 . Magnesium henzyl chlorido yields a substance, 

tn* p. 182° Magnesium /?-tolyI bromide yield an add, in. p. 223 — 230° 
(decomp.), and an orange-ycilow substance, C.jH^^O.^X.,, m. p». 239° 
(decomp.). " " c. 8. 
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Bing Formations in the Peri-Position of the Naphthalene 
Series. I. Fjianz Saoh.s [with Bkuno Mylo, Geoug MEYEKHEfM,AV 
pRUNETTT, J. GaMM, H. MoHRKE, M, SCilWABACHER, M, bTElNRK, and 
Arthur Voss] (^Annalen^ 1909, 305, 53-*— 166. Compare Kehrnaann 
and Engelke, this vol., i, 150). — A large number of important dyes 
have -been prepared recently, in the formation of which a homo- or 
hetero-cyclic ring become.^ attached to an anthracene molecule through 
the agency of one of the peri-positions (compare Bally, Abstr., 1905, 
i, 237 ; FarbenFabrikeii vorm. Fi iedr. Bayer ifc Co., Ahstr., 1908, i, 456). 
In order to gain some knowledge, therefore, of the part played by this 
type of ring formation in the production of dyes, the preparation and 
properties of compounds derived from naphthalene by condensation 
the peri-position have been exhaustively studied. All the compounds 
described in this paper were prepared from 1 : S-naphthyleiiediaminfl 
by condensation with monocarboxylic acid.^, oxalic acid, inalonic 
acid, phthalic acid and other' acids forming anhydrides, carbonic acid 
derivatives, substances containing sulphur, ketones, diketoncs, and 
kotocarboxylic acids. 

It has been found impossible to build up seven-membered ring 
systems from I : S-naphthylonediaiiiine. In agreement with the view 
put forward by Hinsberg (Abstr., 1889, 717), it is shown that the 
compounds investigated by Moyer and Miiller (Abstr., 1897, i, 356), to 
whicli formulfe were a.ssigned containing seven-membored ring systems 
(I and H), have in reality the constitutional formula? Ill and IV. 


y 

\_ 

<_ 


•NII-CO 


o-™> 

I 


<L>-^ 

(I.) 

■ (II.) 

(III.) 


V/ Lc-ch, 

•on. 


v_/' 


(IV.) 


The parent compound of the sub.stances described later is prepared 
by the action of formic acid ou 1 ; 8-uaphthjIenediamine, and has the 
annexed formula. This substance is designated 
perimidiiie ; by this name attention is directed to 
^ * ^CH the ^en'-position of the naphthalene nucleus and 

V — the f7rti(f(’ne-like arrangement of the nitrogen atoms. 
^ Li/ ^ The 2-methyl derivative is already known (Sachs, 

Abstr., 1906, i, 829). 

An interesting reaction occur.s when a substituted acetoacetic ester 
is heated in aqueous solution with 1 : S-naphthylenediamine hydro- 
chloride ; the Me'CO” group being eliminated from the ester to form 
2-mfethylperiiTiidine and replaced by hydrogen. It is thus ® 

by this method to puepare e.sters of the higher aliphatic acids, or 
example, ethyl propionate and ethyl ;3-phenylpropionate are obtained 
from ethyl ethylacetoacetate and ethyl benzylacetoacetate respectivt* T 
As the result of this investigation, it is found, in agreement wi 
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the statement made originally by Bamberger (Abslr., 1887, 495), that 
ring formation takes place more readily in the peri-position than, in 
the ortho-position. Further, unlike the simple derivatives of 
opheiiylcnediamine, such aa phenyleneazoimide and benziminazole, 
which are colourless, the peri-derivatives are highly coloured provided 
an ethylene linking is present in the new ring. The simple members 
of the series are yellow, yellowish-green, orange, and red, but com- 
pounds having more intense and deeper colours are produced by 
nitration, reduction, etc. Ihe dyes obtained in this manner aie 
extremely fast, so that the presence of the peri-ring confers valuable 
dyeing properties on a compound. 

I. 1 ; ^-NaphihylenediaminQ and Monocarhoxylic Acid.^Perimidine, 
obtained by the interaction of the <liamine and formic acid, 
either alone or in alcoholic solution, or by heating the base with 
chloroform and calcium oxide at 140^, foriu-s greeu crystals, m. p. 
222° The following salts were prepnred and analy.sed : hydrochloride, 
yellowish-green needles, dwomposing at 300°; nitmU, 
Ci^HgN2,OT03, long, green needles; picraU, 
short, brownish-grcen needles, ni. p. 226°; hydrogen sulphate, 

2 ' 

crystals, decomposing slowly at 800'’; sulphate, (0^,115^2)2, H.^SO^, 
decomposing at 250°; platinichloride, pale yellow 

powder ; /orma^e, CiiHgN.„U’C0.2H, in. p. 143^; acetate, 
'CnKsN2,.Me*C02lT, 

pale yellow, crystalline aggregates, jn. p. I30° ; oxalate, 

C„K5N,,C.,H.A. 

yellpw, crystalline powder, decomp(*sing at 270°; malonate, 

H ,0^, 

m. p. 158 ° ; pyrwva^e, Perimidine is converted by 

nitric acid (D 1*40) in glacial acetic acid into a vermilion nitro- 
derivative and a dinitroperimidine, crystallising in small, yellowish- 
brown needles. Perimidine couples with p-nitrodiazobenzene acetate, 

yielding ^•nitrohenzeneazoperimidine, 
obtained as blue crystal's. 

The following derivatives of 2-mcthylpcrimidine have been 
prepared : hydrodiloride, yellow’ needles, whieli darken at 300° but do 
not melt ; nitrate, O,2lljo^o*ll ; acetate, m. p. 130 — 140° ; 
m. p. 232° ; p{crai€, short, dark yellow needles, in. p. 25S° ; p-?itf?’o- 

hiizeneazo-l-methyljieriviid'uie, XO.i'Cj.ir^*N’.,‘GjgTT^i<C^. violet 

crystals, decompo.sing at 165 — 190°; m.-niirobe)izeneazo-%inethyl- 
ptrimidine, CjglI^g02N^, brownish-red crystals. 

*AEthylperimidine, obtained by the action of 

propionic anhydride on the diamine, crystallises in faintly yellow, 
lelted needles, m. p. 161°; the In/drochloride, long, silky needles, 
decomposing at 220° ; yellow noedle.'j, m. p. 199'‘; oxalate, 
bne yellow, crystalline powder, m. p. 207° ; p)xcraie, orange-rod, 
glistening precipitate, m. p. 230° (<lecomp.), and acetate, decumposiug 
above 200°, were puepared. 
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2-Propylperimidine, crystallises in yellow, felted needles, 

m, p. 157°; the hydroclUoride , yellow needles, decomposing at 240=J 
sulphate, m. p. 232°; picrate, yellowish-brown, cry.stalline powde,/ 
m. p. 220° (decomp.); oxalate, yellow needles, m. p. 222°, and nili-aie, 
golden-yellow, crystalline precipitate, decomposing at 257°, we ,5 
prepared. 

^-Pheaplperhiiidine liydYOchloride is obtained as yellow needle,, 
decomposing at 340°, by the action of benzyl chloride on the diamine 
ill benzene. The free base h,as m. p. 187° (compare Noelting, Abstr., 

1002, i, 315). The nitrate, yellow powder, decomposing at 180°, and 

picrate, yellow needles, were prepared and analysed. 

^Benzylperimidine, prepared by the action of plienyl- 

acetyl chloride on the diamine, crystallises in slender, pale yollowi.di, 
green needles, m. p. 104° ; the nitrate forms yellow needles, ni, p. lijjs. 
the sulphate forms golden yellow needles, m. p. 231° ; the hydrachlorkk 
crystallises in yellow needles, and decomposes above 180° ; the picrak 
forms yellow needles, m. p. about 310°. 

II. I :S-Xaphthylenediamiiie and Oxalic or ilalonic d(:icf._t)xnlic 
acid interacts with the diamine in a variety of ways, depending on tlie 
conditions. In cold alcoholic solution they combine to form the 
oxalate, Cj„H,„Nj,C.;;H., 0 ^, 2 H 2 O, obtained as a white precipitate decom- 
posing at 270-'; under’certain conditions, the oxalate, 

(C\„H,oN,,)„IIXU)<> 

m. p. 205°, is obtained. Oondensation between the diamine arid 
oxalic acid takes place when an aqueotrs solution of the oxalate is 
boiled, resulting in the formation of perimidiue-2-carboxylic acid, 
The latter substance is also formed when oxalic acid and the diamine 
are heated together at 100 — 140°. 

Ethyl perimidine-'l-carboxylate, ^T^C’COjht, is prepared 

by heating the di.amir.e with ethyl o.xal.ate (compare de Aguiar, this 
Journ., 1874, 609 ; Meyer and Muller, toe. cit.). Perimidine ethj/l 
oxalate, CiiH 3 X,„CO.iI-C 02 Et, is forniod at the same time ; it may 
also be prepared by treating peruitidine in alcoholic .strhition with ethyl 
hydrogen oxalate, and cr ystal li.sos in ro.settes of straw-yellow crystals, 
m p 204°. Ethyl peiituidine-2-carV)Oxy!ato forms a pienUe, 

c,,ii,,i),N„a„ii,OT>>V 

obtained as dark violet cry.'taLs, m. p. above 200° (decomp.), and an 
oxalate, reddish-brown, tibroiis crystals, m. p. 248°. It is converted 
by concentrated liydrocliloric acid itnder pressure at 140 — IbU into 

j)fxrinii<iin6~^-ciU'hoxylic acid, obfcnined us goldeuj 

glistening scales decoiajHJsiug above -50“ The alkali salts of tbe 
latter substance aie unstable; tlie hydrochlorvh, 
prepai'e<l by the action of dry hydrogen chloride on the acid .su.-ipenJtid 
in glacial acetic acid, has an intense red colour. All attempts tu 
prepare the chloride and amide of peiimidine'2-carboxylic acid 'veie 
unsuccessful; th £3 anilide, C,iH,N,*CO'NHPb, obtained by heating 
the ethyl ester and aniline together at 160“, forms bright red, nodu ar 
crystals, m. p. 278“ Kthyl pcrinudinG-2-carboxylato, when hedecl 
with 1 : 8-naphthylenediiiuiiue at 140 — 150°, yields 'l\2.-dips7Uiiv y } 
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*^io®6> obtained as dark red crystal.*:, which 

Jo not melt at 300°. The ethyl ester is reduced by zinc dust and 
■jcotic acid, yielding ‘i-hydroxijmelhylperimidine, C„H;N,-aH -OH 

which crystallises in slender, greenish-yellow needles, iu.‘p.'221“^; the 
latter substance may be synthesised by heating 1 : 8-naphthyieno- 
dianiine with glycollic acid Ar chloroacetic acid. The following 
jerivatives of the ethyl ester were also prepared and analysed ■ acetate 
lemon-yellow powder, m. p. 130—140° (decomp.); picrate, long’ 
glistening, yellow lamella:, decomposing at 230—240°; oxalate, yellow 
crystals, m. p. 223°; malotiate, and nitrate. 

Methyl perimidine-2-carhoxylale, Ci.HjN/CO^Me, prepared from the 
diamine and methyl oxalate, crystallise.? in aggregates of long red 
needles, m. p. 197°. 

1 : S-Naphthylenediamine, when heated with malonic acid at 
100—150°, yields 2-methylperimidine malonate and a substance 
crystallising in small scales with a silvery-grey lustre, m. p. 210° 
(decomp.), which is probably 1 ; ^-leetoin^thyleneperimidiyie, 

V-oHa-S-CO 

N==cCiIj- 

myl perimidylacelale, Cj.HjNj-CHj-COjEt, is obtained when the 
diamine is boiled with ethyl malonate; it forms sulphur-yellow 
crystals, m, p. 152°; a eubitance ((J = 7375, H = 5-25, N = 12'75) is 
obtained at the same time as a pale yellow powder. Methyl perimidyl- 
acetitte, prepared in a similar manner, has m, p. 184°. 

III. 1 : S-Maphthylenediamine with Phtiudic Acid and other Dicarb- 
oxylic Aeide which form Anhydridcs.—Tiie parent substance of the 
compounds described in this division is designated 
pklhaloper'me, and has the annexed formula. A 100% 

C H ’C'X ^ 

''\ yield of \0-phthaloperinone, * \'\ , is obtained 

C loCH, 

Ns iN 


/l3 


-I3\ 

“> 


co- 


when the diamine is heated with phthalic anhydride at 
150 — 230°; it sublimes, forming stellate groups of long, 
soft, scarjet needles, m. p. 229 — 230° (corr.). It is 
' converted by concentrated nitric acid at the ordinary 
temperature into a dinilro-derivative, 

which crystallises in red needles, m. p. 247°, and is 
ammonium sulphide to the corresponding diamino- 
Cij5HgON.,(Nll2).^, red crystals, in. p. 255 — 260°. 
^ihro^nophthaloperinone, Oj^LIyON.^Br^, obtained by the action of 
bromine in acetic acid on phthalopcrinone, crystallises in small, 
slender, red needles, and decomposes at 240°. Phthnloperinoiie, when 
reduced with zinc dust and acetic acid, yields diphth^opirinyl tlhiVf 
p „ N:c*aHa CflH»c:N. 

^o^6\ N*CH’0*CH — jj- substance, which com- 

mences to decompose at a red heat. Phthaloperinone reacts with 
magnesium methyl iodide, 'yielding \^-kydroxy-\(}-7nethylphthahperinej 


reduced by 
derivatire, 


<^ 19 H,, 0 N„, 


VOL. xovi. i. 


which crystallises in olive-brown rhombohedra, m. p. 241° 


h li 
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the hydriodide, is red; the picrate is a hrowni^h-red 

powder. 

The following compounds are obtained by similar methods 
\(i~hydrQxy-\()-elkylpftthalopei'ine^ C 20 HJQON 2 , olive-brown erystils 
m. p. 243°; \(i-hydroxy-\^-phehylphlhaloperine, broV’ 

crystals, m. p, 282 — 284°; the hydrochloriAe, Clg^H^gONg^HCl, cjystaf 
Uses in brown prisms; \^-hydroxyA.^-henzylphthaloperine, 0^.11 
crystallises in rhoinbohedra, m, p. 258- — '259°, and, when boiled'^ with 
acetic anhydride, yields Xd-hen^ylidenepfithxiloperine, C 25 HjgN,„ crystal 
Using in purplish-red nodules, m. p. 191°. 

^ — N\. 

Q'Perimidylhtnzoic acid, CioHg<<2^jj>C‘CeH4*C02H, is formed whea 

the condensation of phthalic anhydride with 1 1 S-naphthylenediaini^e 
is carried out in various solvents ; also when phthaloperinone is heated 
with concentrated hydrochloric acid. It. is obtained as yellow flakes 
and does not possess a definite m. p. ’ 

ll-(or \‘X')NitTO-\^-phihaloperinone, CjgH^OgNg, prepared by heating 
the diamine with S-nitrophthalic acid at 185 — 200°, forms dark red 
crystals, m. p. 210 — 215°. 12-(or \Z-)yitro-lO-phthaloperinone, 

prepared similarly by using 4-nitrophthalic acid, forms red crystals 
m. p. 278 — 280°; the acid anhydride and the diamine unite in ethereal 
solution, yielding i-nilTo-'l-periniidylberiZoic acid, 

CioH,<^H>C-C,H,(NO,)-CO,H, 
a pale brick-red powder, which loses water at 205° and passes into the 
anhydro-deri vati ve. 

Dichlorophihaloperinoney prepared by heating dichlovo 

phthalic acid with the diamine, has m. p. 235 — 237°; it yields & 
rZif^'omo-derivative, OisHgONvClgBr^, reddish-violet crystals, m. p. 
224°, and a c/mtVo-derivative, a yellowish-browo 

substance decomposing at 213 — 215°. Dichlorophthalic anhydride 
and the diamine combine in ethereal solution, yielding yermid^jl 

dichiorohcnzoic acid, C,oH,-,<nh>C-C^HX’Ij'CO.,U, yellowish-red 


crystals, which lose water at 180°. 

Napfdhaloperinone* annexed formula, 
diamine with 



— V 180- 


P- 


prepared by heating the 
naphtbalic anhydride at 
-200°, forms long, dark red crystals, 
253° ; the cfim^>•o-de^ivative, 

forms red crystals, decomjiosing at 300 — SIO ; 
the tfitcmiMO-derivative, is a 

bluish-violet powder, docomi>osing above 300°; the tfiiroma-derivatrie, 
CggHjyONgilr,., crystallises in nodules of red needles, ui. p. 261°. The 
parent substance is converted by alcoholic potassium hydroxide into 
f*i-pcrimidylnapkthoic acid, a brown suhstiiuce, 

which passes into the anhydride at 1BU°. 

Succinic anhydride and 1 : 8-r\aphthyleDediaminB interact in toluene, 
yjll^ding periuvidylpropionic acid, C^jIlYNj*GH. 2 ’CH 2 * 00 . 2 n, fi’ yebo'visii. 
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„rey substance, m. 


passes into sucoinoperinone, ^ 


p. 253“ vvMoj^ when heated at this temperature, 

^ C'CJfn. ^ 


■CO' 


j>Cir,, m. p. 158“. 


rerimidylacrylie acid, C„H-Nj,-CH:CII-GOJl, Is obtained as a 
brownish red precipitate, decomposing at 210“ by the action of maleic 
anhyJi'ide on 1 : 8-naphthylenediamine in glacial .acetic acid ; it is 
converted by boiling acetic anhydride into maUhioperinonc 

N=(>CIC 

ra. p. 161“. 

I ■.S XapUJiyletudiamine mid Carlonic Acid Derivatives. 

/Jiliydro-2-perijnidone (1 :S-'iiap/U/iylenemrbamide), 

.. .-NH- 




may be prepared by the action of carbonyl chloride, ethyl chloro- 
oaibonate, ethyl carbonate, or hydrocyanic acid on the diamine ; it 
forms glistening, white crystals, m. p. 3(11—303“. 2-Ethoxyperimidine, 

C,.lIs<!?^“>0-OEt, is obtained by beating the diamine with ethyl 


orthocarbonate at 140 — 180“; it crystallises in .almo.st coloiuIes.s 
needle.®, in. p. 125“ and i.s converted by hot concentrated hydrochloric 
acid into the dihydroperimidone just do.scnbed ; the hydrochloride, 
C, 3 H,, 0 Nj,HCI, forms white crystal.®, .lecoinposing at 300“; the 
sidptoe crystallises in white needles, m. p. 1!)2“. DihyJro-2-perimi- 
done, when heated with phosphuryl chloride under pressure at 1.30“, 

yields 2-c/iZoTO;jeri/myine, •C|,)iri,<^.j^^>CCI, crystallising in greyish- 
greeti leaflets, ID . p, ''^■TUioilihiiilropQriimilQn^i 

prepared by acting on the diamine with carbon disiilpdufle or potassium 
Xiinthate, crystallises in largo, glistening leaflets, which sublime 
witliout melting. 

V. \'.‘^-Sai>hthylenedi(hi\int v'Uh Compounds contciimng Sulphur or 
Stleiiium.—2-Ainino!ierimidine, C,(,ll,,<^, j^l>C-NlT, 2 , formed together 

with the dihydrothioperimidone jii.st described by the action of 
ammonium tliiocyanato on the diamine, is a yellowish-wliitc substance, 
01- p. 239“^; the sulphatef aceioie, uilTaie^ hydrochloride, m. p. 2S2°, 
pKraie, red leaflets, aud platinichloride w<TO prepared. 

Phefiyl-^.aminonapJtthyWiiocarbaviide, ^'HFh•CS•NJI■ClyTTg•NH.„ 
prepared by acting on the diamine with phenylthiocarbimide in cold 
oenzeue, is a yollowisli-white suhstance, m, p. Wlien the solution 

of tliesR components in benzene is boiled for twelve hours, a substance 
is obtained which is either '2-anilinopsrimidine, 


pheni/l-\ ; S-iuiphthylenegtianidiue, C-j,-,II,.*\^^^CINPh j it crystal- 
lUcs in glistening, white leaflets, ni. j>. 245'’ j the picrate is red. 

VOL. XCVI. i. i i 
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'I'ha following oompounds are prepared by similar methods ; o-'/’of,,/. 

?,-aminonaphthyUhiocarhamide, CjHj-NH -CS-NH-Cj„H,,^H 2 , m almost 

widte subk^tance, m. p. 229° ; 2-o-toluul^noper^nnd^«.e m. p. 

040 241°. ■p l'ohjl-f:-anmionap 1 dhyUliiocarbamide,^^iii^^,^, m. p, 

259° • 2-p-tolmdiHO))erimiiline, CjslIjrNj, m. p. 247 . llyl-S-ammo. 
naphkylthiocarbamide, C^H.^NsS, yellowish- white needles, ivhioh 
cZmence to decompose at 170° m. p. 300°; allyl-S<tminomphthjl. 
carbamide, CnH^ONs. is obtained by treating an alcoholic solution of 
the latter substance with mercuric oxide , it has m. p. ^-5 l^nyl- 
ii.amino^mphthyUarbar,ude,C,,Uyfi^,, crystallises in white leaflets 

with a red tinge, m. p. 304°. ' c 4 . 1 , . 

Thionyl chloride, when boiled with a solution of the^dmmme m 

the formula CioHa<"' 


4o or 


benzene, yieUls a sxihsiance having 
C H Selenious :\cia reacts with the diamine dissolved 

in 50% acetic acid, yielding a subslaiwe, 0,oH„<j,>Se, obtained as a 

black, infusible precipitate. !• j •, , „ 

VI Iction of Ketones, DUetones, and helocarhoxyhc Acids on 1;8. 

is nreimred br acting on the diamine with diaeetyl in alcoholic solution, 
and form.s colourless crystals, m. p. 181-lb3 ' ; the ;i/,cny%dm»«, 
p -TT V ’ xfo* V'N iil^h. <*ryst.‘\Ui>‘ 0 ?^ m white, ffin-sliaped needles, 
i.i7-149- the ^CMelNOH, 

crystallises in yellon' needles decoinroMiig at about 300 ; the sena- 
\.Zbn~„ns r H N' •tjMe'.N-NU'l't)-Ml.., has m. p. •224— 226°; tto 
a-hte to H''‘N''c5te:),N.,. forms pink crystals, m. p. 229° (decomp.); 
a.ine, K- „ N -fO-CHiCIIPh, is obtained as the 

the ieiity ' ® ' .jj , on a solun'ou of the periraidino in alcohol idth 
SdSt in hyd..ogm. cllorido ; the hydrochloride 

" \ i^Mbylcnldirinit'^ - 

n TI which siulers at 170 ', m. p. ISP, ami, 

when heated further, yieUIs another substance 
needle.s, m. p. 234°. The condense ion 

1 rt II it crystallises 

alloxan has the tormula C, (,116*0. > 3 

^ ^NH-^^.ar .r.TF .nr\ vt- ul I wtRiii □ tT needier, m. P- ^ 

C/ 


IT <P^"^^>CM6-CTl,-CO..Kt, white, glistening needles, m. 

lo'bi^NlK ■ ° - . oano ,n,l 


the sidphatc, yellow needles decomimsdng^^ above and oxahk, 


m'p.' 241°, were prcparcl. The substance decomposes 
150^100°, vielding ethyl acetate and 2-methylpenmidiiie 

Aoetonylperiinidinc, V,.Mfq^^>0-CU,-CObto, is forme 


I , aii'-i — ' 

when, heated at 
\rbei^ 
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the diamine is boiled with ethyl aeetoacetate ; it crystallises in glisten 
ing, yellow needles, m. p. the phenylhydrazone 

(J^H.^r^-CMelN-NllPh, 

forms yellow crystals, ju. p. 195°. When the .-ame substances are 
heated together with dilute hydrochloric acid, they interact, yieldinir 
ethyl acetate and 2-methylperiiiiidin6. ® 

.Methyl aeetoacetate reacts in tho same m.anner with the diamine ■ 
methjl- i-methyldihydroperimidylacetate, CisTTioO.M,, cry.stallise.s in 

glistening, white needles, “^P- Iff- ‘i-.-i^Myrnhydroperimidyl- 

p-opionate, j-l./lVle-t..±lj-OiI,-C 02 l'.t, prepared from tho diamino 

and ethyl lievulate, crystallises in white ncedle.s, m. p. 102° 

1 : 8-Naphthylenediainine (1 mol.) reacts with acetylacetone (1 mol ) 
yielding 2-met^^erimidine and acetone ; 2 : 2-dimelhyldikydroper- 

Mni(line,CioH 5 -<^jj.jj-]>CMe 2 , long nceilic.s, m. p. 117°, is also formed 

when an excess of the diketono is employed, ilenzoylacetone (1 mol ) 
reacts with tho diamine (1 mol.), yielding at first •l-methylperimidino 
and acetophenone ; the hatter .substance interacts with another 
inolecule^o^ the diamine, yielding 2-phe7iyl-2-mel/tyldihydroperimidme, 
obtained as a white precipitate. 

Beotenesulphonyl chloride reacts with the diamine dissolved in 
benzene in the presence of potassium carbonate, yielding dibenzemsul- 
phonyl-l : S-nap/Uhylenediami,,^, C'„.,lIj,OjN.,S.„ m. p. 192 -5° which 
couples with diazobenzenesiilphonic'acid in alkaline solution, formims 
an aso-dye ; the latter substance when n-dufod yields dihe.il::e,ies 7 dphonyt 
l-.i-.S-tnaminonaphthalcne, CV,ir, 90 ,X 3 S.„ a white, crystalline sub- 
stance, m. p. (Uecoinp.). 

2 ' \‘^-Dinitro-^-aminophenybmphth;/hnainey Nil., XH’O.H (NO,). 

anne.xed formula, prcjiared by boiling tlie / 'x/X '' 
diamine with chloroclinitrobenzenc in alco- | | | 

holic solution in the presence of sodium 
acetate, forms red crystals, in. px 20;)-r> 211-1 '. 

W. H. G. 

Reduction of eyefoAmine-oneg. II. Diacridyl. Hekoun 
Decker .and Georges JJu.s-ast (//«-., 1909, 42, 1176— 1 178).— By the 
reduction of 10-methylacridone (Abstr., 1906, i, 001) a yellow 
precipitate is obtained in addition to iiicthylaciidonium hydroxide 
and methyldihydroacridine. Tliis yellow compound is regarded as 
dimethyldiacridine, and the cry.s- 

tallino product obtained by the action of nitric acid as rfiaiet/iy^- 
|*acn'dyham)H 7 )-nt«,N 03 -NMe("^c [{*^C-c( This 

Lifrotf. fvao, 1 \^0“4/ 

‘ e lorma large, glistening pls\t3:^, only sparingly soluble in hot 
ei, and is not molten at 330-*. When reduced with zinc dust and 
lO-iiietliylacridoniuin hydroxivlo. Solxitions of tlie 
^ 0 not yield precipitates with sodium iiydroxidc solution, but give 

l^’^cipitiites with solutions of other salts. Ihe chromate is a crystalline, 
o\v precipitate ; the 8nl)jhaie forms sparingly soluble, yellow 
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crystals; the picraU, crystallises from alcohol in yellow 

crystals, m. p. 300° (decoilip.); and the iodide forma glistening, 
crystals, which lose metbyl iodide readily at 245 270 , yielding 

diacridyl, as a colourless, crystalline base, 

m. p. above 350^. J- S. 

Question of the Attachment of the Purine Bases in the 
Nucleic Acid Molecule. Hans Piscukr (Xeitsch. physiol. Clmn., 
1909, 60, 69 — 78). — According to Biirian (Ab.str., 1904, i, 354), purine 
bases and imiuazoles wbicb are not substituted in position , refect 
with diazobenzenesnlphonic acid, yielding coloured compounds, whieii 
were regarded as diazoamino-couiponnds. The products of reduction 
of these coloured compounds indicate that the compounds are azo-dyes 
with the -NINK group attached to carbon number 8. 

Theophylline combines with p-dichlorodiazobenzene chloride, yielil- 
ing a dye which crystallises from alcohol or acetic acid in 
brilliant red needle.s. When redneed with sodium hyposulphite, it 
yields 8-aminotheophyllino {compaz’e ID.K.-P. 15G900) and dichloro- 
aniline. The same aminothcophylline is obtained when ilmian's 
theophylline diazohenzenosulphonate is reduced. It can be di.azoti^ed, 
and theu forms dyes with R-salt, but it does not combine with diazo- 
compounds. 

X.anthine react.s with p-tlichlorodiazo1>en7.eno chloride, yielding a 
brownisli-retl dye, which gives 8-aminoxanthine when reduced. This 
aiuino-cornpound can be diazolised, and yields the nn^yc/ro-compound, 

XII-CO-C — X-N - - ■ 


C0< 


■NH- 


n in 
-c-n;c- 


n, which crystallises in yellow masses of needles 

similar to tyrosine, ft explodes at 150^, couples with an alkaline 
solution of R-salt, and when evaporated to dryness several times with 
20% hydrochloric acid yields uric acid. 

Guanine aud ;)-dichlorodiazobenzene chloride yield a dark red 
dye, which forms S-.aminogu.anine (2 : 8-di;unino-6-pyiiniidone) 
when reduced. S-Aminoqvrtniiie .sulphate, 2ChlI;ON8,H.jSO„iH;0, 
crystallises in long needle.s, and loses its water of hydration at 

120 130°. Tlie amino-compound does not couple with diazocom- 

pounds, hut can bo diazolisc.l itself at 40°, and then reacts with 
an alkaline solution of K-salt, yielding a violet dye. 

The conclusion is drawn tliat in nucleic acids the phosphorus atom 
i.s attached to the purine bases in positiona 7 or 8 (compare bumti 
Xbstr., 1904, i, 358). J. J. 

Phyeico chemical and Chemical Investigations on tt® 
Behaviour of Uric Acid in Solution. F. Gudzest 
physiol. Clism., 1909, 60, 25—37. Compare lira and Paul, -A >- ■: 
1900, i, 591 ; Girdzent, Abstr,, 1908, i, 704). — The following cous 
have been determined for uric acid at 37°. Solubility in na cr, 
15,505 Darts, or 1 litre of solution contains 0'0649 g™" “ . ' 

Specific electrical conductivity, 0 000013, and molecular con u 
33 02. Degree of ionisation of .saturated solution, O Oio- 
tion constant, A'= 0 000233. Heat of solution, - 8954 cal. 
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When shaken with water, uric acid decomposes, so that the 
solubility tends to increase with the time. The increase is only 
noticed at the end of twenty-four hours, and then rises rapidly so 
that at the end of ten days the solubility is eleven time.s as great a.s 
at the end of a few hours, and in tho same time the electrical 
conductivity of the .solution h.as mcre-ased some fifty-five times 
An increase in the electrical conductivity is al.so observed when a 
saturated solution of the acid is kept in the absence of solid uric acid 
Platinum has an accelerating effect on this change, and the curves 
obtained by plotting the conductivities against the time show that 
the reaction has a logarithmic course, indicating that a state of 
equilibrium is reached. J J S 


Physioo-chetnical Researches on the Behaviour of Urates in 

Solution, F. Gudzent (Heilsch. phrjsiuL Chem., 1909, 60, 38 68. 

Conipave Abstr., 1908, i, 704). — As the result of a .series of investiga- 
tions, the following conclusions are drawn. ° 

(1) Uric acid forms two serie.s of primary metallic salts (mono- 
sodium, potassium, and ammonium urales), which ditt'er as regards 
solubility. The salts of the o-seric.s cannot be obtained pure, as 
at the moment of their formation in water they tend to pass over 
into salts of tho i-.series. The probable cause of this change is 
an intramolecular rearrangement, so that the two seric.s correspond 
with the two tautomeric forms of uric acid ; 


NK-CO-C*NH 

(io-NH-U-NH 


>CO 


Lactam. 


N~C(OH)-C-NH 


C(01t)=N-C 

l.actirn. 




The un.stable a-series are probably lactam urates, and the stable 
6-seriefa, lactim urates. 

(2) The rt-salts have solubilitios and specIGr conductivities which 

at 18° fire some or at 3 ^ ° 33'9%, greater than the corresponding 

values for the more .^tablo //-saUs. 

(3) Tho transformation is practically complete, and the velocity of 
transformation is rapid in a homogeneous system, but much slower in 
a heterogeneous system, and depends on the amotint of solid and of 
solvent present. 

(4-) The following constants at IS' and 37" are given in the original 
for the a- and ft-modificfitious of tho monosodium, nionopotassium, and 
niunoammonium salts, and also for mixture.? of the two forms such 
as are usually met with in the ordinary commercial preparations 
of urates: solubility, molecular conductivity, conductivity at r,, 
migration values of tho anions, time required to obtain a saturated 
solatioD, concentration of free hydroxyl ion.s, and degree of hydrolysis. 

(5) Tho a- and 6-form.s of any one salt appear to be isoinorphoiis. 

J. J. S. 


Isomeric Azoxy-compounds. Arnold Keisshrt [Ber., 1909, 
42, 1361 — 1371). — Up to the present time no cases of isomeric 
azoxy-compounds have been observed in which the isomerism is 
undoubtedly due to a constitutional or steric difference in the azoxy- 
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groups (compare Janovsky aud Keiiuann, Ahstr., 1889, 3D2 
Bamberger, Abstr., 1900. i, 531; 1902, i, 505 ; Kekulc and 
Btr., 1870,3, 235). ^ = 

On treating nitrosobenzene at low temperatures with aqueoug 
alcoholic sodium hydroxide, instead of alcoholic potassium hydrosidg 
(compare Bamberger, Abstr., 1902, i, 279), the author obtains the 
known azoxybenzene together with a small quantity of an isomeric 
compound, to which he gives the name tsoazoxybenzene ; similarly 
o-nitrosotoluene yields o-azoxytoluene and o-isoazoxytoluene, the 
latter in this case forming the main product. ^Nitrosotoluene yields 
^-azoxytoluene, together with a substance of high and indefinite m 
which is evidently not a simple azoxy-compound. In the condensation 
of yS'phenylhydroxylamine with nitrosobenzene, no trace of isoazoxv 
benzene is formed. ^ 

The two i^oazoxy-compounds obtained are almost colourless, and 
when heated pass into the isomeric azoxy-compounds, the traus- 
formation not taking place at any definite temperature, but increasinL' 
in velocity as the temporatuie is raised. They are stable compounds 
but a small quantity of bromine added to a cliloroform solution of 
fsoazoxytoUiene converts the latter into azoxy toluene, probably by 
way of an intermediate additive bromine derivative (compare Wobl 
Abstr., 1904, i, 201). ’ 

specific chemical difference has been demonstrated between the 
isomeric azoxy-compounds. Phenylhydraziue acts on neither of the 
azoxytoluenes, whilst hydroxylamine converts the t«o-compound partly 
into the normal form. 

UoAzoxybenzene, crystallises from aqueous-methyl 

alcohol in slender needles, m. p. S if rapidly heated ; if slov 9 ly 
heated, the compound begins to liquefy at 81% at which temperature 
gradual change into azoxybenzene take.s place. 

o-ii^oAzoxytohiene^ separates from light petroleum 

in faintly yellow, spear-like ciystals, from aqueous methyl alcohol 
in needle.s, and from benzene in compact prisms, m. p. 82® (rapid), 
SO— 8 P (slow heating). 

Bromo-OHXzoxy toluene, C;.H, prepared from o-azoxy- 

toluenc or o-fsoazoxy toluene, <*iystallises from 90*^^ alcohol in almost 
colourless needles, ni. p, 68'5® ; it is a derivative of o-azoxytoluene 
aud not of the <6o comj)uund, sinro the latier is converted into its 
isomeride by’ bi’otuiiio {vvle suj>ra). 

The auh.staiicf’. - 3<.’-ll;OX “ obtained together 

with p-azuxvtoluene by tlio action of aquoous-alcoholic Kodium 
hydroxid e Oil p-nitrosotoliurne, liipietics at 183 — 190°, but the liquid 
becomes clear only at about '!•){)'. T. H. h. 

Influence of Substituents on the Capacity for Migration of 
Acid Residues. Kaki. Auwehs {Anaalen, 1909, 365, 27S— 290) — 
A continuation of tho investigation on the intramolecular transfonua- 
tions of acyiated coinpouinls (this vol., i, 222). Tiie re.sults obtaiaud 
by the autiior in conjunction with Hirt, von Heyden, Hanneuianu, ftud 
Dannelil are discus.secl fully in this paper (compare following abstracts). 

The migration of the acid radicle is not prevented by the presence of 
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two ortlio-aubstituenta, since 3 ; 5-dibi‘omo-2-ac8toxyb0nzyl biomido 
when condensed with m-2-xylidine yields the iil~ester. 

crystallising in needles. 

The reduction of a very large number of derivatives of benzeneazo- 
M-tolyl acetate has been studied, and it is found that the migration of 
the acetyl group which take.s place with the parent substance is totally 
prevented by the introduction of the most varied groups into the 
molecule with but one remarkable exception ; the introduction of a 
methyl group in the para-position does nob hinder the migration of the 
acid radicle (compare Auwers, Abstr., 1908, i, 228). 

The introduction of various groups in the phenylhydrazine residue 
has a great influence on the capacity for migration of the acyl group in 
the O-acetates and O-benzoates of the .substituted phenylhydrazones of 

salieylaMohyde. 

The O-acetates and 0-benzoates of the condensation products of 
galicylaldohyde with phenylhydrazine, o-tolylhydrazine, o-anisyl- 
hydrazine, ;?-chloropheuylhydrazine, y^bromoplienylhydraziae, and 
«i-2-xylylhydrazine, when heated with glacial acetic acid, pass into the 
isomeric .A^-acyl derivatives. The acetates, bub nob the benzoates, of 
the derivatives of o-chlorophenylliydrazine, o-bromophenylhydrazine. 
and m-nitrophenylhydrazine undergo the same transformation. 
Neither the acetates nor the benzoates undergo rearrangement when 
o-nitrophenylhydrazine and p-niti'ophenylhydrazine are condensed with 
salicylaldehyde. It is evident, therefore, tliat t)ie chemical nature of 
the substituent has a great iiiiUience on the stability of the bydrazone. 
The nitro-group is the only group of tlioso investigated which is capable 
of preventing the migration of tlie acetyl group, and only then when 
in the ortho- or para-position to the imiuo-group ; in the meta-position 
it only prevents the wandering of the heavier benzoyl group. Chlorine 
and bromine in the ortho-position also prevent the migration of the 
benzoyl group, but not wiien they occupy tiie para-position. 

In the cases just cited it is evident that the steric, as compared with 
the chemical, influence of the ortho-substituents is quite negligible. 
However, steric influences have been <leteoted in the intramolecular 
transformations of the (hesters of the phenyl- 
hydrazones of o-hydroxv-ketones. The migration 
[ ^ of the acyl group in compounds of type (I) does 

X J'CRiN'NIIPh not occur when U represents a phenyl group, but 


does so when It is eitlier hydrogen or methyl. 
In this connexion, it is also found that the imino- 


hydrogen atom in pheiiylbytlrazoues of the type CPhlRN’NIIPh is 
replaced only with great diliiculty and occasionally not at all by acid 
radicles when 7? is a heavy group. Even the phenylhydrazones of 
benzopbenone and acetophenone may be obtained unchanged after 
boiling for some time with acetic anhydride, whereas the hydrazone 
derivatives of salicylaldehyde and its substituted products are, generally 
speaking, acetylated with great readiness. 

The same difference is encountered iu the condensation of various 


aldehydes and ketones with tcs-phenylhydrazines. Aldehyde^, likewise 
acetophenone and its derivatives, condense readily with (t^-acylplienyl- 
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hydrazines, whilst benzophenone and many of its derivatives do not 
yield condensation products with the .same as-phenylhydrazine. 

W. H. G. 


Acylated o-Hydroxyazo-substances and Their Reduction 
Karl Auwers [with W. Hirt and Friedrich von der HeybexI 
(Annaltn^ 1909, 365, 291 — 313. Compare preceding abstract). 
hydroxyazo-compounds described later were prepared by couplincr t}jg 
phenol with the diazo-salt in very dilute aqueous solution. 
acetates were obtained by heating the hydroxyazo-compoimd with acetic 
anhydride and sodium acetate. The redaction of the acetyl derivatives 
to the corresponding hydrazo-coinpounds was accomplished by means 
of zinc dust and acetic acid, less frequently by sodium amalgam and 
acetic acid. TJie position of the acyl group in the molecule was 
determined by reducing the compound and testing the products formed 
for the free base, the isolation of which indicated the 

presence of an ^^-ester : 

OH-OoHgMe-NH-NAc-CyH^X — > OII-CoHsMe-NIT, + 

CXX'NHAc. 

OAc'C H Mc'NH'NK'C IT v 

UAc OeHgMc JStL Ssti + CsH^X-NIlAc; 

The following are the new compounds de.scribed : 

3-Benzeneazo-3»i-4-.\yleuol, Cj4Tri40N2, glistening, dark rod needles, 
p. 90^^ (compare Orevingk, Abstr., 188C, 34S) ; the acetule, 


CiqHujOoN.,, crystallises in bright red, glistening needles, m. 


p. 08 '^ 


0-acet^lS4n::e)ie/i^drazo-in-4-x^leno!y is obtained as a pale 

yellow powder, m. p. 103*^. 

S-Benzeneaxo-o-^-x^leiiol crystallises in glistening, dark orange-red 
needles, m. p. 130^ ; the (vetate forms orange-yellow, pearly leallets, m. p. 
0'acet}(lbenz€iieJii/JrazO'Q-^'X>/lenol m. \i. 84 — 85'’. hemem- 


, cit — c-m:c=cii ^ ^ „ 

a.ocrcosol, y(0ire)-CXOII):C-X:.XPh’ ?■ 

112^; the acetate crystallises in slendei*, glistening, red needles, m. p. 
1 14° ; the corresponding 0 ^/'-eO/Myr/mto-derivative forms white leadets, 
m. p. 102° ; O-acetr/l-ii-be/izetifih^ih'azo-ly-bromo-ji-crejiol, Oj^ITjjUjXiBr, 
forms slender, whit© le.aflet.s, m. p. 91’. 

'i-o-Tolueiieazo-^-tolyl acetatCy crystallises in small, red 

needles, m. p. 59°; tlio compound, CjellijO.X.,, forms 

white leaflets, m. p. 89". ‘i-m-Tolaeneaza-'^ loltfl acetate forms compiict, 
dark red crystals, m. p. 61 — 63°; the 0-acet)/l^ydrazo-conipouii(i 
crystallises in colonrles.s leaflets, m. p. 02—95"*. N-Acet^t-3-p-tohiti//ff- 
liijdrazo-p-cresol, prepared by reducing 3-/;-tolueDeazo- 

yj-tolyl acetiite with sodium amalgam (compare Goldschmidt and Polh\k, 
Abstr., 1802, 974), crystallises in white leaflets, m. p. 102°. oA- 
Xyleneazo-p-cresolf is a brownish-y'ellow, crystalline powder, 

m. p. 131 — 132°; the crystallises in orango yellow 

leaflets and flat needles, m. p. iOG- -lOG'O^, and when reduced yields 
the O-acetylhydrazo-compowwA. p-Anieylazo-p cresoly 0 j 411 j 40 oX.m crys- 
tallise.s in small, rod needles, in. p. 94 — 95°; the acetate, 
forms slender, yellowish-red, felted needles, m. p. 60 — 61°; the corre- 
sponding X-ace^2/^0-6en^o«/e, 052114903X201, forms slender, white, felted 
needles, m. p. 175 — 176°. pi-Xiirobenzeneazo-p-tolyl acetate, 
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erystallises in slender, felted, red needles, m. p, 184“; the hvdrazo- 
compound could not be pr^red. Ethyl ^-cro^ol-^-azoUnzoat ,, ' 

OH-C^TTjMe-NlN-C^H.-CO.Et, 

forms small red leaflets m p. 96-97“; the acetate forms red leaflets, 
“ ’ the 0-««^tt3,dm,-(,-compound, forms white 

leaflets, m. p. 118— 119° ^ 

^.y’ayhthaUnea^^areaol, Ci-IIj^ON,, forms small, brownish violet 
crystals, m. the acetate h a light red, crystalline 

powder, m. p. 109 111 , tlio O-aceli/lhydrazo devivativo CHON 

is a brown, crystalline powder, m. p. 139-U1“ jS-Xapht/Jenelzo- 
i^-cresol forms yellow crystals, m. p. 167'^ ; the acetate, C,pH ON is a 
j-ellowish-red, crystalline powder, in. p. 95-96“; the 6 acltylhydrazo- 

compound is a white powder. -^y ^ ^ 

Migration of Acid Residues in the Phenylhydrazones of 
Aoylated o-Hydroxyaldehydes. Karl Auwrhs hvith K 
IlayNEMAHN] 1909 365, 314-342, Compare preceding 

abstracts).- fhe hydrazones described in this paper were prepared b? 
the action of the hydrazine on the .aldehyile in aloohoHc solution The 
o-acetyi derivatives were usually obtained by treating the hydrazone 
in pyridine with acetyl chloride ; in some case.s they were more readily 
obtained from the acetyl-aldehyde. The diacetates, prepared bv 
heating the hydrazone with acetic anhydriile and .sodium acetate yield 
on partial hydrolysis with alcoholic alkali liydroxide the coiTe.spoudinv 
.I'-acetyl derivatives. The benzoates were prepared by condensation of 
the hydrazine witli the aldehyde-lienzoatc ; a few were j, repared from 
tlie hydrazone by benzoylation in pyridine, lioiling with exce.s.s of 
benzoyl chloride yielded the dibenzoates, which, when warmed with 
alcoholic alkali, were transformed into tlio .V-beuzoyl compounds. 

The transformation of the O-esters into the corresponding A'aeyl 
comiioiinds was performed generally by boiling gently with ten times 
the quantity of glacial acetic acid. Tlie values given in brackets later 
represent the times required to effect this cliauge completely, unless 
otherwise stated. In some ca.se.s, the conversion of the 0-acyl com- 
pound into the xV-compound is acconqianicd by other reactions, h’or 
example, 0-benzoylsalicyialdeliyde-/i clilorophenyltiydrazone is not only 
converted into tlie jY-benzoyl compouiul, hut is also .split by the acetic 
acid into benzoylsalicyhaldehyde and p-chloroplienylhydrazine ; the 
.'■benzoyl compound is similarly decomposed. As a result, the various 
sabstances interact, and the firoduct of the tran.sformation is a 
mixture of the 0-benzoate, .Vbenzoyl compound, dibenzoate, and 
p-chlorophenylhydrazine. The following are the new compounds 
described. 

Sslicylaldehydephenylliydrazoiie-O-acetate is converted completely 
m three hours into the H-acetyl compound, CjjIIjjO.iN.,, prisms, m. p. 
ijb 159®. Tiio O'benzoate requires seven hours for its conversion 
Juto the derivative, C.x,xU,,.0.,N.„ white, felted needles, 

ni. p. 1690^ - - » 

^^^^^icj/lalde/a/de-o-tohjl/ii/drazone, yellow needles, m. p, 

in®; O acetate, pale yellow needles, m. p. lll j® 

_^'^urs) ; "^-acet^l derivative, white, rhombic crystals, m, p. 
-'1—I2i2®; 0-be?izoatej yellow, silky needles, m. p. 
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157—158“ (eight hours); 'fi-benzoffl derivative, small, white needles, 

Salicijlaldehyde-o-ardsylhydrazone, yellow needles, m. p 

93 -94°; O acetate, CjefliAN^, yellow needles, m. p. 112-1130 
(three hours); diacelale, white needles, m p. 155-156’; 

1^-acetyl derivative^ small, white needles, m. P- 
C.^iHtoOoN.-,, lemon-yellow needles, m. p. 157 — 158 (sixteen hours); 
'^-benzoyl derivative, slender, white needles, m. p. 158 159^; 

benzoate, slender, white needles, m. p. 178°. 

Salicylaldehyde-o-ddorophenylkydrazone, C,7HjjO.N.,LI, compact 
tetrahedra, m. p. 123°, the 0-«ce«ate, m. p. 105— 10b , passes witli 
great readiness into the 'H-acettjl derivative, m. p. 153 151° ; the 

O-benzoale, 0,eH„02N\,Cl, white needles, m p. 164°, is recovered m- 
chanued after heating for sixteen hours with acetic acul. 

Salicxilaldektjde-ia cldorophenylhijdrazone, stellate groups of light 

brown needles, ni. p. 163—164°; O-bcnzoate, tufts of lemou-yellow, 
sword-shaped needles, m. p. 14-2—143° partly converted in seven hours 
by boiling acetic acid into the -benzoyl derivative, compact, granular 
crvstals, m. p. 168- 170°. i a * 

'Salicylaldehyde-^-chloroyhenylhydrazone, pale yellow leaflets, m. p, 

169—170°; the 0-henzoale, long, fle.xible, silky, yellow needles, m, p. 
176 -177°, is not converted completely, even after twenty hours, into 
the 'S-benzoyl derivative, white, felted needles, m. p. 166—^7^ 

Salicylaldehyde-y-bi-omophenylhydrazone O - acetate, 

pale yellow, rhombohedral leaflets, m. p. 119—120° (three hours); 
^■aotyl deriv.ative, tofts of light brown, pointed crystals, m, p, 
148—149°; diacetate, C,.H,5()3N,Br, white needles, m. p. 152°; the 
0-(.enMot«,'C,(,H,,,0.,N,Br, yellow, silky needles, m. p. 186° is con- 
verted into the N-6cuooi,7 derivative, white needles, m. p. 163—164, 
when boiled with glacial .acetic acid, but other reactions take place 
simultaneously the diUnzeute, C,,lI.,<)3N,Br, forms long, white 

needles, m. p. 156'. . 

Salmjlaldehyde - o - bro.nophenylhjdrazone, CijHnONjBr, yel ow, 
pointed crystals, m. p. lll -ll'd'; O-acetate, white needles, m. p. 14 
Khree to four hours) ; 'ti-acetyl derivative, rosettes of pointed crystal, 

jjj p 142 143''; the O-benzoate, pale yellow, glnstemng leaflets 

m p. 164 ', remains unchanged when boiled with acetic .acid for 

twenty hours. n it A XT 

Salicylaldehij'U-o nUropbenyUixj-lrazane O acetate, ‘■‘I’; 

tallises in soft, flexible, ligiit red needles, m. p. 16o ; it does no. 

chaime into tlie .V acetyl derivative. 

Salicylaldehyde-m-nUro]dwa,jli.,jdrazone 0-«crf«(c, red, ellipso.d^ 
needles m. u. 165° (seven hours); the N acetyl denv.alive crystallise; m 
rnon bellow, compact needles, ni, p, 164 '. and white felt^l ncc leo 
m. p. 162 -16.3° ; the xliacetale, C.-JI^O^b.,, forms white leaflet;, m. I- 
149-150°; the O-benzoale, < ’.,oll long, yellow needles, m, p. 

177°, does not change into iho rV-bcnzoyl derivative. filli-ifs 

The O-aceJate .,f .salicylaldehyde-p-nitrophenylhydrauonc erj sU ^ 

in red needles, m. p. 185 180°, ami with >n y-tilou cJjm 

lu. p. 185- -186 ; (ho O UnzoaU forms soft, 7®'*°"'’ ‘ ^ ;„to 

ro. p. 207 — 208° ; neither of these esters undergoes triinsfoini. 
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tliB coiresponding iV-derivative ; the dioeetale forms small white 
felted needles, m. p. 164-5“. 

Salicylaldehyde-o-cyanophenylhydrazone, small, yellow 

needles, m. p. 163 ; the O-benzoate, light yellow needles, 

m. p. 164 — le.h'*, IS decomposed when boiled with glacial acetic acid 
Sa,licy!alde!iyde-Tn-2-xylylhydrazor,e O-henzoate, C.jjHjjOjN,, yellow 
needles, m. p. 100 (sight hours); '^-benzoyl derivative, colourless 

needles, m. p. 170 - 

3 ; b-Dibromo-2-hydroxybenzaldehydephenylhydrazone 0 -acetate. 

yellow, felted prisms, m. p. 166—167° (fourteen hours) ; the iV-acetyl 
derivative, m. p. 188°, was incorrectly described by Kossing as the 

0-acetate (Abstr., 1885, 388) ; the diacetate has m. p. 164 165°- 

Kossing gives m.p. 158° (loe. cil.) -, the O-benzoale, C^oH, 0 N,Br, forms 
slender, yellow prisms, m. p. 211—212° (twelve hours) ; the -S -benzoyl 
derivative forms slender, white prisms, m. p. 174° 
o-Nitrosalicylaldehydephenylhydrazone O-benzoate, light brown needles, 
m. p. 204 — 205° (eight hours) ; N-beuzoyl derivative, yellow, felted 
needles, m. p. 199 200°. The 0-betizoate of the corresponding 

p nitro-compound forms light red needles, in. p. 230° (eight hours) • 
ll-benzoyl derivative, white needles, m. p. 260°. W. H. G. ' 

Capacity for Transformation of Acyl Derivatives of the 
Phenylhydrazones of o-Hydroxyketones. Karl Auwers [with 
H. Dannehl] (Annalen, 1909, 365, 343 — 352. Compare preceding 
abstracts). — 'i-Uydroxy-^-nuthylacetophenonepkenylhydrazone, 

prepared from o-aoetyl-p-cresol and phenylhydrazino, forms compact, 
glistening, pale yellow plates, m. p. 152-5°; the cry.slalline 0-acetate, 
CjjHjgOjNj, has m. p. 99°, and is converted when boiled for eight hours 
with glacial acetic acid into the 'S-acttyl derivative, compact, straw- 
yellow prisms, m. p. 103° ; the O-lenzoate, forms soft, yellow 

needles, m. p. 154°, and when boiled with g’laciaracetic acid tor three 
to four hours, yields o-acetyl-p-cresol and acetylbenzoylphenylhydrazine, 
thus: OBz-C„H,Me-CxMe:N'-NHPh ^ 

OH-CJIAre-C.MelN-NBzPh — > 
OH-CBH3M0-CMe(Oir)-XAc-Xl!2Ph - 

OH-C,, lipie-COile -t- NHAc-NRzPh. 
‘l-Hydroxy-5-methylheiizophenonephenylliydrazone, C. „H,g01Sr.,, crystal- 
lises in pale yellow prisms, m. p. 135-5°; the crystalline O-acetate, 
P,)2H,q0.3N,, has m. pi. 107 — 108°, and is not converted by boiling 
glacial acetic acid into the d-^deiivative. Attempts to prepare the 
latter directly were unsuccessful. The hydroxy-compound is con- 
verted by acetic anhydride and sodium acetate into what is probably a 
diaceitUe, m. pj, 107 — 108°, avhich is hydrolysed by cold alcoholic 
alkali, yielding the K-acetyl derivative (!), m. p. 147 — 148°. 
~-dlyd?-oxj/-b-}nethoxybeitzo])henonepheiiylhydrazone O-acetate, 

03.,h.3„03x;.. 

leiiiis compact, yellow prisms, m. p. 134°, and is not changed by hot 
glacial aceiic acid ; all attempits to pirepiare the A-derivative were 
fruitless. W. H. G. 



442 


ABSTRACTS OF CHEMICAL PAPERS. 


Reduction Products of )8-Naphthaquinonehydrazonea [o 
Benzeneazo-a-naphthols]. Kmilio Noelting, EuafesE GnANDMoun • 
and H. Fiieimann {Ber., 1909, 42, 1377— 1386).— Noelting aiS 
Grandmougin (Abstr., 1891, 1076) arrived at the conclusion that 
^-naphthaquinonehydrazones must be regarded as 2-azo-d6ri7a,tive: 
of a-naphthol, and that the ethers of these hydrazones aie 
oxygen ethers, since reduction by means of stannous chloride and 
hydrochloric acid yields, besides ethers of aminonaphthols, anilin 
and not an alkylated aniline. These reductions are, however, 
complicated than the above results indicate, the ethyl and metb ) 
ethers and the acetyl derivative of S-benzeneazo-a-naphthols alwar 
yielding a considerable proportion of a base, which ' 

probably •2-amino-l-aniliDonaphthalene ; the latter may bo founed 
from the 2-benzGneazo-a-naplithoI derivative by a I’e-arrangement 
somewhat sitnilar to the benzidine conversion with sitnuliaueous 
displacement of the hydroxyl group. The product obtained bv 
Harden (Abstr., 1890, 630) by the action of phenylhydrazine oj 
iiitroso-/?-naphthylamine, and described by him as 2-amino-l.aDjli;io. 
naphthalene, probably has some other constitution. It is strange 
that this base is not obtained by reduction of 'd-benzeneazo-a-naphtho! 
itself. The’ reductions of the others and of the acetyl derivative give 
also other compounds, the constitutions of which have not been deter- 
mined ; thus, tho acetyl derivative yields a crystalline base la n 
124 — 125"^, in small quantity. ' 

2’Ain.ino-\-aiii(i}t,onapltlhakne (?), 17fr.yC,.,ir^‘NIlPh, separates from 
benzene or alcohol in granular crystals, m. p. 170^, and with orgauic 
.‘jolvonts gives solutions exhibiting faint bluo lluorescence. Its 
mfphaU, chhrlU, Ci,.UnN.,HCl, aceltjl derivative, 

ui. p. 2U0‘, ami Kenzopl derivative, in. p. 230'^, were pre- 
pared. lly tho action of nitrous acid, the base is converted into an 
azoiinide, which separates from light petroleum in large 

crystals, m. p. 77 \ When distilled with load oxide, 2 amino-l-amlino- 
iiaphtbalene yields plienonaphthazino, ni. p. 1 4*P, also yielded by tlieiso- 
meric l-amino-2-anilinonaphthalene, whilst when boiled with benzil in 
acetic acid .solution it yii.dds the corresjxjiuUng azonium base, m. p. 215’ 

The methyl ether of 2-fK*nz<-ncazo a-naphthol has m. p. 102— lOo’; 
McPherson (Abstr., 1000, i, 123) gave 95-*, On redaction, this othM' 
gives 2-amino-l -anilinonaphlhalene, aniline, and 2-amino-l-metko:nj- 
naphthalene, XII^'CjvUrt'OMe, wliich crystallises in readily volatile, 
ehiiiiug leailets, in. p. 48 — 49 \ forms with organic solvents solutions 
showing blue Huoresconce, and yields an acetpl derivative, 
ui. p. 132^ 

The ethyl ether of 2-benzcneazo-a-naphthol, obtained by MeldoU 
and Hanes (Trans., 1894, 65, 834) as a viscid, rod oil, forms erj.^tah, 
UI. p. 44". On reduction, it yields 'd-aujino-l-anilinonaphthaleue, 
aminonaphtiiol, aniline, and '2-aMino-l-elho3:>j- 




naphthalene^ N H^’GjQHg'OKt, which form! 
volatile, white leaflets, m. p. 48 — 49', and yields 
an acetyl derivative, m. p. 147 — 148 . 

The acetyl derivative of ^ naphthaquioone-p- 
tolylhydrazone (2-p-toIueneazo-a-naphthol), ffl- P- 
102 , gives, on reduction with stannous ciilorida 
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anil hydrochloric acid, a base, m. p. 118°. which, when distilled with 
lead oxide, yields a new tolunapJdhazine (formula I), m. p. 179'^, 
showing the characteristic azine reactions. T. H. P. 

^cylazoaryl Compounds and Behaviour of Certain Diazo- 
galts towards Ethers, Giaco.mo Ponzio and Q. Chakuiek (AUi IL 
Torhio^ 1909, 44, 295 — 313), — 'I'he oxidation of the 
hydrazo-group in compounds such as a-benzoyl'^-phenylhydraziue, 
with formation of the corresponding azo-derivative, can be readily 
effected by passing nitrous anhydride into ether containing the hydrazo- 
compound in suspension, the liquid being kept cold and well shaken. 
The acylazoaryl compounds thus obtained are readily crystallisable, red 
or brown sub.stance.s, which are redticed easily, and in the cold, by 
phenylhydrazine, giving the hydrazo-com pounds from which they are pre- 
pared : K-CO'N:NAr + NHPh*NIf, = K-CO-NH‘NHAr + C, 11^,4-]^,. 

Benzoyldzohenzene, NBzINPh, which crystallises from alcohol in 
large, red prisms, m. p. 30"" (decomp.), was obtained by Fischer (Abstr., 
1878, 303) as an impure liquid by oxidising a-benzoyl-/3-phenyl- 
liydrazine in chloroform solution by means of mercuric oxide, and was 
named by him diazobenzeoo bc-nzoate, 

OMe*C«II,‘C()*NrPli, crystallises from alcohol in 
amethyst-red plates, m. p, 4(P, and, in alcoholic solution, is reduced to 
a-anisoyl-/3-phenylhydrazine by means of zinc dust and acetic acid. 

'g-Toluoylazobenzene, C,.H^i4e*C0*N.iPh, crystallises from alcohol in 
large, red prisms, m. p. 41°. 

Anisoylazo'^-hromoh^/nzene, OMe*C,dr_j*C'0*N.,'C,;H^Br, crystallises 
from alcohol in garnet-red, tlatteocd needles, m. p. 72°. 

^•AniioyUa'p-hromophemjlhyilrazute, 

obtained as hydrochloride l»y the interaction of p*broinophen 5 “lhydr- 
a/ine (2 mols.) and anisoyl ehloiide (1 mol.) in ethtueai solution, 
crystallises from alcohol in wliito lamina*, m. p. 183° (decomp.). 

\i‘Toluoylazo-]3-hromohenzenc. C,dl cry.stalli?es 

from alcohol in brown lamiiue, m. p>. 90 . 

li-\)-7'oluoyl-a-^hromoph€nylhml>'ct‘'Atie, 

Cgll^MeA’O-MPNlI-CVH^Br, 

prepared from jo-bromophenylhydiazioo and p-toluoyl chloride, crystal- 
lises from alcohol in shining, white needle.s, in. p. 202° (decoinp.). 

It has been found previously ^^Abstr., 190-8, i, 482) that the diazo- 
benzeno derivative of ii> dinitrotoiueue, dissolved in moist ether, under- 
goes intramolecular reaz'rangement, yielding o>-benzencazo-tu dinitro- 
toluene, and (this vol., i, 338) that, under similar conditions, the 
p-bromodiazobenzene derivative of w-dinitrotoluene is transfoimed 
into benzoylazo-^-bromobenzene. The authors now describe experi- 
ments made with a view to ascertain the influence exerted on this 
reaction by the nature of the diazo-derivative employed. It is found 
that, whilst the o-diazotoluene, o-chlorodiazobenzene, and o-bromo- 
diazobenzene derivatives of to-dinitrololuene are transformed into 
the isomeric <u-o-tolueneazo-, oj-o-chlorobenzeneazo-, .and (i>-o-biomo- 
benzeneazo-derivatives of w-dinitrotoluene, the isomeric ^j-compounds 
are converted into the benzoylazo-derivatives of ^^-toluene, p-chloro- 
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and ;t5-bronio-benzen6> losing two atoms of nitrogen and three of nsygpj^ 
in the form of nitrous compounds (compare this vol., i, 338). 

The o-diazoiolue'ii^j derivative of la-dinilrotohie'iie., 

NO2-CPh(N0)-O-N2-C,H,Me (?), 

prepared from o-diazotoluone acetate and the potassium derivative of 
w-dinitrotoluene, is obtained as a yellow powder, m. p. 58^ (decomp j 
dissolves in concentrated sulphuric acid, giving an emerald-cxreeu 
solution, and, when heated with alcohol, is partly oxidised to acet- 
aldehyde with evolution of nitrogen and partly transformed into wo- 
tolueneazo-tji'dinitrotolueney CPh(N 0 . 2 ).,‘N 2 *C^ll 4 iMe, which is also 
formed in a moist ethereal solution of the preceding compoimj aud 
separates in shining, red needles, ni. p. 137^ (decomp.). 

The Q-chlorodiazohflnzuTie derivative of ta-diniirololuene^ 

NO./(:!Ph(N())*()*jSl2-tVH^Cl (?), 

is a yellow powder, m. p. 56°(<lec()mp.), gives an emerald-green solution 
with concentrated sulphuric acid, and, when heated with alcohol is 
partly oxidised with evolution of nitrogen and partly transformed into 
(ji-o-chhrohenzf'.nenzo'to-dinitrotoluene, <JPh(NO.,). 2 *N 2 'C^,H.^Cl, which is 
deposited in shining, orange-red laminm, ni. p. 140“^ (decoinp.). 

The o-bromodiazobenze)u derivative of ;jj-dinttrotolueiie, 

N02*CPh(N0)-0*N2-C^rr,Br (?), 

i.s a yellow powder ro. p. 65° (dccomp.). 

^o-o-l^romohenzeneazo-iO’din'Urotoluenet CPli(N() 2 ) 2 'N 2 *C,.H^ lir, separ- 
ates in orange-coloured lamina*, in. p. 140° (decomp.). 

The ^‘diuzoiohiene deriv.ative of «>-d i niirotolueiie^ 
N02-CPh(XO)*0-N2*CVH4Me (i), 

is a yellow powder, m. p. 74’’ (dccomp.). Wlien di.csolved in moist 
ether, it is converted into henzoi/l<izo-i>-iolueiie, which could nob 
be crystallised, and, on reduction with zinc and acetic acid in 
alcoholic solution, is converted into a btnzoi/i p ^t iolylhydrnzine^ 

crystallising from benzene in shining, white lamina*, m. p, 145— -14G^, 
and obtainable also by tljo interaction of ;)-tolyll»ydrazine (2 inols.)and 
benzoyl chloride (I mol.) in ethereal solution. 

iii-^-Tolueneazo-fji'‘dinitroioht.*>.ne^ (JPb(N 02 ). 2 *N 2 '(’,;H 4 'Me, prepared by 
heating the ;)-diazotohiene drrivativo of w-diuitrotoluene with alcohol, 
crystallises from chloroform in orange-red lamina?, m. p. 153 — 15P 
(decomp.). 

The ^-chlorodiazohenze.ne derivative of ui'diuitrotoluene^ 
NU2'CFh(N())'0*N2-C:,dl4Cl (1), 

is a yellow poNvdtT, in. p. 61-' (tiecomp.), and, when dissolved in moist 
ether, is converted into be)izQtjlazo~\>chloTohtnzenet NBziN'C,;H|Cl, 
which crystallises from light petrolouni in orange-yellow lamicte, 
m. p. 73^ 

a-Jienzo)jl-l^ V-f'yoroidienylhydrazine, iNHBz*NH*C, -11^01, prepared 
by reducing the preceding compound or by the interaction of ;?-chloro- 
phenylhydraz’ne (2 mols.) and benzoyl chloride (1 mol.), crystallises 
from benzene in white laniinie, ni. p. 153°. SVhen suspended in 
anhydron.s ether and o.xidised by means of nitrous anhydride, it is 
transformed into benzoylazo-/r chlorobenzene. , 

(Jhlifroben.zeiif<tzo-tii d iiutrotvlueuf., (JPh(N 02 ) 2 'N 2 ’CY,H^CI, ciysta 
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lises from chloroform in shining, orange-yellow needles, m. p. 161° 
(decouip.)* T. H. P. 

Some Azo-dyes from p-Aminoacetophenone. Henky A 
ToRHEV and Wakren MAoPiiERsem (./. Amer. Chem. Soc., 1909, 31, 
579- — 583). As very few azo-dyes derived from ^-aminoaceto- 
phenone have hitberto^been described, some of these compounds have 
now been prepared, ihe aniinoazo-cnni]xmiids obtained have been 
found to change from yellow to red on the addition of acids, 
peteiminations of the sensitivenes.s of jn-acetophenoneazo-diphenyl- 
amine, dimethylaniline, and -diethylaniline, and the oxime of the 
last, by a method similar to that of Siilm's (Abstr., 1906, ii, 21S) 
j,howed that the hydrogen ion concentration at which tlie change in 
colour occurs is about 5x10 ■' in the case of yj-acetophenoneazo- 
ciiethylaiiiline, whilst the other compounds are le.ss sensitive, p-aceto- 
pheuoneuzodiphenylamine being the least so. lu preparing p-aceto- 
phenoneazodiphenylamine, the diazotised solution wa.s added to a 
solution of diphenylaminc in n. large quantity of glacial acetic acid. 
This method is recommended for the preparation of phenylaminoazo- 
benzeoe and other azo-compounds of weak ba>es svliich are not readily 
soluble in dilute mineral acid.s. 

p-Acetophenoneazoresorcinol, COMo*C,;Tr^‘X.,‘0,.ll2(C)H)o, m. p. 
315 — 2^0'^ (decomp.), cry.stallises in (h-ep orunge-red needles, and 
dissolves in dilute alkali hy<1ro.\.i<le to foim a <lee[» red solution which 
dyes silk bright yellow. x>~Acelop/ienone(izoUijii/>M/pfamlme, 

m. p, 203 — 204°, forms red ery.^tais, ;iiid vieM^u [uu'j>l« /tJ/drochloi'ide', 
its oxime, m. p. 242 — 243°, forms orange-red crystals. -p-Aceto- 
phenoneazodiethylaniline, ni. p. 162 — 1C3°, 

di.'^Rolve.s in dilute acids to form a crimson solution, which dyes silk 
deep orange-red; the oxime melts at 199- p-Acetojihenoneazo- 

diphenylamine, m. p. 184 — 185°, 

crystalli.ses in long, red piisins and gives a bright purple solution 
with acids, which dyes silk and wool a poor .shade of orange-yellow. 
p-Acctophenoueazo-/3-naphtho), m. p. 181-183°, forms small, red 
prisms, and is insoluble in aqueous alkali (compare Klingel, Abstr., 
1886, 61); its oxime was prepared, E. G. 

p-Nitrobenzenediazonium Chloride. Carl G. Sckwalbe {Ber., 
1909, 42, 1425. Compare Abstr.. lUU5, i, 952). — A criticism of 
the statements and conclusions of Jluchcrcr and Woltf (this vob, i, 
272) as to the stability and u.se of “ nitrosoamine paste” for 
preparing a nitrous acid-free solution of />nitrodiazobenzene. 

J. V. E. 

Constitution of Diazonium and Ammonium Salts. John 
C. Cai.n [Ber., 1909, 42, 1208 — 1211. Comjiare this vol., i, 70).— 
Polemical. It is pointed out in reply to llnntzsch (this vol., i, 193) 

: (1) benzenedi.uzonium chloride and ;^benzoquinone chloroimide 
are exceedingly similsu' in their j>ropettiea ; (2) diazo-salts and 
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quinones behave similarly towards bromine. It is possible tl«t 
the diay.o-perbromides are analogous in constitution to beozo 
quinone dibromide j (3) the reduction of azobenzene to hydrszo- 
benzene is not accompanied by separation of the nitrogen atom? 
and, therefore, a substance having the formula given by the authoi- 
to benzenediazoniura chloride need not necessarily yield a diamine 
when reduced. (4) The Blomstrand formulation does not account 
for the formation of a diazo-salt from nr-naphthylamine anj tlie 
non-forniation ■ ef a diazo-componnd from oc-naphthylamine. The 
reason of this Sfeerent behaviour, .according to the author .s theorj’, ig 
due to the fact that only in the former case is the formation of a 
quinonoid system possible. (5) Although ethyl alcohol and triethyl- 
amine do not combine under ordinary condition?, this is no argument 
against the possibility of the reaction : 

HEtglOEtH == NEtg + Et' +OI1' NEt/ +OH', 
since ethvl alcohol, under ordinary conditions, doe.s not exist in the 
dissociated state. '' • H. G, 

Hydrolysis of Crystallised Albumin from the Hen’s Egg, 
Thom.\s B. Osoou.s'e, 1). Brkkse .Jones, .and Cii.vrles B. l.EAVENtvoirur 
(Avier. J. r/ii/xioL, 1009,24, '252- -262).— Estimations of the products 
of acid hydrolysis wero made, the total yield .accounting forSO^o of the 
protein. Glucostunine was present to the o.xtent of 1 23','o. Ihe other 
tigures are not widely^ dillereut from tho-'-e gi\on by Abdorhaldeu and 
Pregl, but estimations of diamino acids are given which were omitied 
in the work of these observers. The ligures obtained by Hngouuenq 
and Morel, who used baryta as the hydrolysing agent, are widely 
different in most cases from those recordeil in the present paper. 

W. D. H. 


Partial Hydrolysis of Edestin. Zpesko H. iriKRACP .and .A, 
W..BER {JloiMls/,., 1909, 30, 269— 309).— Proteins, such as egg- 
albumin, casein, edestin, and .sorum globulin, dissolve ui a luixliim of 
equal volumes of fuming livdiocblorio and acetic acids. M ben such 
solutions are diluted and ne.irly neutr.-disod willi ammonia, a.mupluuis 
precipitates are obtained, wbii-h diminisb in amount the more the 
action of the conccntiatod aciil.s is prolonged. 

One hundred parts of edestin yield thirteen parts of uuolnb.e 
compound A, and Iweiity-sevcn parts of the soluble .albumore peptouc 
mixture Ji. These sub.staneea give dilVei-eiit colour reactioiia Irom liu. 
ori-inal edestin. When edestin is converted into substance ., 
not only the proportion of glutamic acid, but also that 
pheny lalanine, leucine, al.anine, glycine, and even arginine niimi. , 
whereas in the partial hydrolysis of albumin (compare bkraiip ami 
Huinmelberger, thi.s vol., i, 711) the reverse ^ 'I'j .i,. 
substance Jl as compared with A the amount of histidine is i ? 
and tliat of arginine and glutamic acid largely, increased. . . 

When Treated with soiUiim hydroxide, edestin yields ^ ^ 

differing in soliildlity, designated as proUlbic and ly sallnc ar ' 
lysalbin peptone. Tho former gives the same colour le. r 
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K’tance A, the later two behave similarly to B. In the case of 
^de'^tin apparently the carbohydrate group remains in the sparingly 
coluhle fraction, whereas in albumin it is found in the most soluble 

fraction. E. h, A. 


Hydrolysis of Casein with Hydrochloric and with Sulphuric 

Acid. Zdenko H. Skraup and \V. Turk {Monatsh., 1909, 30, 
ogY— 288). — Air-dry casein, hydrolysed either by bojl»g with fuming 
hvdrochloric acid or with sulphuric acid, yie®ed 22‘3% and 

0^ crude glutamic acid hydrochloride resj^tively. This 
is partly racemised j [a][> 4- 21 •7°. Kutsclier's stfiteinent that much 
less glutamic acid is obtained on hydroly-sis with sulphuric acid is 
therefore to bo corrected. E. F. A. 


Depression of Freezing Point Due to Caseinates’in Solution. 
X Bhailsford Robertson and Tbeo. 0. ^Harnett {J. Biol. Chem., 
1909 6, 105 — 114). — Neutral (to litmus) and ba4c (neutral to phenol- 
hthalein) caseinates of pota.ssium, lithium, ammonium, and calcium, 
\rhen dissolved in water, depress the freezing point to a definite 
measurable degree. The results indicate that casein behaves towards 
bases as a monobasic acid, possessing, when combined with bases in 
solutions neutral to pheuolphthalein, a molecular weight of about 
1400 and when combined with bases in .solutions neutral to litmus, a 
molecular weight of about 2000. 'VV. D. H. 


Nucleo-protein from the Gastric Mucosa. Archibald E, Olpp 
[Proc, Avier. Soc. Biol. Chem., 1908, 1; J. Biol. Chem., 6). — Dilute 
alkali extracts from the mucous membrane of the stomach a nueleo- 
protein which is precipitable by acids. The product obtained is free 
from mucin. A relationship between it and pep.dnogen is suggested. 


Nucleic Acids. W. A. Jacobs and ViiiEBUs A. Levene {Proc. Amer. 
Soc. Biol. Chem,, 1908, xxxvi — xxxvii ; J. Biol. Chem., 6). — On acid 
hydrolysis of ino.sic acid, the Imvorotatory solution became dextro- 
rotatory, and from this a reducing cry.stalline barium salt of a pentose- 
phosphoric acid was isolated. Uu alkaline hydrolysis, phosphoric acid 
was .split off without the appearance of free hypoxanthine or sugar in 
the solution j from this solution a silver compound of a pentose-hypo- 
xanthine complex was obtained ; this is not reducing. It is thus 
proved that the phosphoric acid is bound to one of the hydroxyls of 
the pentose, and hypoxanthine is linked to the aldehyde group in a 
glucoside arrangement. 

It is considered probable that nucleic acids arc built up of “ nucleo- 
tides,” groups similar in composition to that of inosic acid, which aie 
joined togethej as the phosphoric acid radicles in polyphosphoric acids. 
From yeasl-nucleic acid a substance was isolated as a tetraniicleotide, 
in which the sugar is pentose, and the bases adenine, guanine, uracil, 
aod cytosine. 
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Preparation of w-Aminoplienylarsinio Acid (w^-Arsanilio 
Acid). Farbwebk# vobm. Meibteb, Lucius & BrCniNg {D.li.p 

206344). From the nitrophenylarsinic acid formerly obtainej by 

Michaelis (Abstr., 1902, i, 411), m-arhinoplusnylm-sinw acid, 
NH2-G,,H^-AsO(OH)2, 

colourless prisms, m. p. 212—214“, is obtained by reduction, either 
with sodium amalgam or ammonium sulphide. In the tormer case 
the reduction is effected in methyl-alcoholic solution, and the product 
precipitated as its zinc salt. In the latter, the aqueous solution 
of ammonium^ sulphide is evaporated to dryness, the residue 
extracted with dilute hydrochloric acid to remove the intermediate 
products, NH.-C8 H,AsS, and NH,-C„H,A8S, which, after desulphuris- 
ation with copper sulphate in alkaline solution, yields salt 

of m-aminophenylarsinic acid. -V' 6r. M. 


Preparation of an a-Naphtholarainic Acid [4-Hydroxy, 
naphthalenearsinic Acid]. Wilhelm Adleb (D.R.-P. 205i 75).- 
4-AmLnonaphthalenearsinic acid (prisms, m. p. I7d 176 ) is piepared 
by heating a-naphthylamine (4 parts) and arsenic acid (3 parts) at 
190° until quantitative tests show that the condensation has reached 
its maximum. The product is extracted with cold aqueoms alkali 
hydroxide and reprecipitated with mineral acids, diazotised m cold 
15% hydrochloric acid, and the solution heated to boiling. 

The sodium salt of i-hijdroxynaphlhalsnearsinw acid, colourless 
needles or leaflets, is precipitated by means of alcohol. The free acid, 
which is sparingly soluble in water and dissolves readily m alcohol, 
has an intense action on the skin, and may accordingly be employed m 
dermatology. 


Formation of Peroxides m the OxidaUon of Orga^ 
magnesium Compounds. Hbsbi Wuyts {Compl. rend., 1909, 148, 
930— 931).— The action of oxygen on an ethereal solution of m^nesium 
phenyl bromide leads, not only to tho formation of phenol 
Abstr., 1903, i, 249), but also to the formation of other phenohe 
compounds with diphenyl, p-diphenylbenzene, phenylethylcarbmol 
and ethyl alcohol. The formation of alcohols is explmned by the 
eauation • PhMgBr + OEt, -t O = CHMePh-OH + OEt-MgBr. 
^Probably, however, a peroxide is first formed since it “ 

that a toluene solution of magnesium phenyl which ha beer 

exposed to the action of dry oxygen at a low temperature, is capab^ 
of liberating iodine from potassium iodide solutions, 
experiments are described which confirm this supposition. ^ 
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New Proof pf^ the Existence of Molecules, The Svehbebq 
[Zdtsch. phystkfd.^ Gh^m,.^ 1909, 65, 624—633). — The absorption of 
jiwht in solutions ia proportional to the concentration, c, of thb solute - 
and to the length, of the absorbing layer. In the present paper 
the limiting value of the absorption constant, \im.Jc-cl, has been 
determined by measurements- under such conditions that the absorption 
is just visible. 

The apparatus consists of two tubes of Jena glass, A and B, each 
two metres long and 15 mm. in diameter, placed parallel to 
nother and illvyuinated at one end by a dame and screen. The ‘tube--' 
[ contains distilled water, and B the solution to be tested j in front 
f ,/1-is placed a glass trough with parallel sides, containing a known 
olume of distilled water. From a burette a concentrated solution of 
he substance contained in B is dropped into the distilled water in 
he trough until the colours of the two tubes appear the same. It is 
hown by experiments witli copper snlphato and with magenta that 
can be determined with considerable accui’acy in very dilute 
olution j in the case of magenta, at a dilution of 1 x 10~'^ normal. 

The method has been used to investigate the solutions of colloidal 
»old obtained by reduction with liyJrizine hydrochloride and with an 
fthereal solution of phosphorus re>pectively. The concentration of 
he gold solution was varied, and in each case the value of lim.it was 
letermined, and, when practicable, the size and number of the colloidal 
Darticles determined by means of the ultramicroscope. Tbe results 
how that tbe particles bec<^me piogrcssively smaller the greater the- 
iihitioD, The curve obtained by plotting the values of Iog(l/liin.A) 
IS ordinates against the values of Iog(l/toncentration) rises at first, 
ittaing a maximum, and then falls continuously as far as the observa- 
tions can be carried. The observations show that tiie specific absorption, 
in the colloidal region is at first nearly indepcndeiit of tbe concentration,^ 
but in less concentrated solution decreases rapidly. As the fall m' 
absorption runs parallel with a diminution in the size of .the particles, 
as far as the latter enn be observed with the ultramicroscope, it may 
be assumed that the steady diminution of the absorption in still more 
dilute solution indicates a further diminution in the size of the 
particles in regions inacccs.sible to the uUramicroscope. G. S. 

Importance of Refractometric Investigations in Pharmacy. 
Endre von Kazat {Cheni. Zentr.^ 1909, i, 309; from Fkarin, Post, 
1008,41, 093 — 994). — Examples are given, which show tho importance 
of determining the molecular refraction of substances as a means of 
ascertaining the nature of their internal structure. With pyridine 
it is experimentally found that H(,= T50468, D 0'979, hence 
j/(7i - as 40*7 ; thus . supporting the structure assigned by Bhidl 
aud Dewar (which giVes a calculated value 40'0), 

When extended to the consideration of two rings, similar accord is 

VOL. xcvi. ii. 19 
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observed between the observed and the calc^late^ values for moleciila]. 
refraction, thus ; Naphthalene, — l ’5245, D 0*962 (98°), M{n~\)!D 
76-45 (calc. 76-4). y5-Naphthol, «„ = 1-6114, D y ] (99°). J/(n - 1 )/^; 
79*2 (calc, 79*2); al^ with quinoline the Reidl-I)ewar structnie ~ 
valid, nD= l*6093, ^1-0947, if(«, - l)/i} = 71-7S^(calc. 71-8). Th^ 
refractive index found for thiophen from ni> = 1*5237, D IO 643 

= is in agreement with the structure 

The fact of being able to differentiate between molecular structures 
by molecular-refraction measurements makes it possible to decide 
whether an artificially prepared substance is identical in all lespectg 
with the natural substance. For instance, the refractive index ci 
artificial camphor is (n- l)/rt = 0*4873, whilst that of natural camphor 
is 0-5036, showing that the more highly refractive natural substance 
contains a double iinking in the ring, M(n— l)/rt = 76-54 (calc. 766) 

J- V. k!' 


Resolution of Racemic Substances Prepared by Chemical 
Synthesis. Effect of Circularly-polarised Light, a, Coito.v 
{J. Chim. Phys.y 1009, 7, 81 — 96. Compare Cotton, Ann. Chmi.PJm, 
1896, [vii], 8 , 373 ; Byk, Abstr., 1905, ii, 70). — The author discusses 
the possibility of resolving a racemic mixture into its components by 
physical means, and draws the conclusion, in agreement with P, Curie 
that the resultant of the physical agents employed must also possess 
enantiomorphous dissymmetry, and must inliuence the chemical change 
in a definite way. These requireincnt.s should be satisfied by circularly- 
polarised light. 

Experiments are described in which an alkaline solution of copper 
racemate was e.xposed in vessels for .several days to solar light 
circularly polarised to right and loft respectively. The conditions in 
this case appear particularly f.avonraV)lo to ie.eobition, because the 
d- and f-t 4 \rtrates absorb right and left rays une(iually, and the 
solutions undergo reduction 011 exp)osui-e to light. The solutions, 
however, showed no optical activity at the end of the experiment, 
Among other causes of tin-* failure it is suggested that the solutions 
may have been too conecutrated, and therefore the salt was not 
sufficiently split up into its d- and /-comi)onents. 

The possible mode of formation of optically active subsUinces in 
nature is briefly discussed. G. S. 

Formation of [Optically] Active Compounds by P. Curie’s 
Method. PiiiuPFE A. Ouve and G. Dbouginise (J. Chhn. 

1909, 7, 97—100. Compare Curio, J. Phjs., 1894, [iii], 3. fiU; 
Cotton, preceding abstract). — Cvirie has suggested that the foimatioo 
of one of the optical antijKjdes ouglit to be favoured if the chemical 
change which ordinarily gives rise to a racemic mixture i.s carried o'lf 
infc&symmetric medium constituted by the superposition of a magnetic 
oit!w electrostatic field. In order to test this theory, the atithors 
_bav 0 examined the reaction in which bromine combines with metny 
iEttmarate to form methyl dibromosucciuate, and the analogous reaction 
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„hich bron^necoffl;6ine3;wit,t.- methyl cinnaftaterhut-the products 

jiboNved no Sign of optical activity. ^ 

The investigation is.liping continued with njore pdwerful.fields. 

.G.'s. 

Dispersion of Light in Gaseo uispersion of Acetylene 
and Methane. Stanislas Loria ,S'cic Cracow, 1908, 10 

1059-1067).-The refractive indices of methane and acetylene have 
|,een measured for a series of wave-lengths by the interferometer 

method. The methane w^s prepared from magnesium methyl iodide and 

the acetylene from calcium carbide, the primary product being 
pui'itied by fractional distillation.^ The values of a and b in the 
dispersion formula m - 1 = a(l +b/)C‘) are for methane ; re = 0-00042607 
1-441 X 10 and for acetylene, re = 0 00034242, 6= 1-453 x 10-'».’ 

H. i\r. D. 

A Ne-w Bunsen Spectroscope for the Investigation of 

(Zeitsob. physiol. 

Ckm., 1909, 59, 54— 56).— Ihc instrument which is described in full 
with diagrams, gives sharp results. W I) H 

Connexion between Band and Line Spectra of the same 

^’rans. Uoy. Duhl. 

Soc; 1908, 11, 9, 85 138). — E.vpei-imeut.s have been made to ascertain 
the connexion between the baml.s and Hues which characterise the 
spectra of certain elements. Calcium spectra were obtained from (1) 
solid calcium salts ignited in the o.xyhydrogen flame, (3) metallic 
yalemm in the flame of a Mecke hui-ner, (.-j) lime in the same flame, (4) 
■the condensed spark between electrodes of metallic calcium, and' (5) 
the spark, without condenser, taken from solutions. The flame spectra 
[of the element.? rubidium, cicsium, calcium, .strontium, barium, silver, 
copper, tin, lead, and th.alliuin were obtained when gradually diminish- 
ing quantities of salts of the metals were iiitroducod into the oxy- 
hydrogen flame. Iho quantities were varied by dropping determinate 
vokime.? of solutions of known .strength on to ashleiss filter papers, . 
which were then dried and introduc&I into the llauie. The observations 
le.id tho author to the conclusion that the handed flame spectra are the 
ipectia of the atoms, and that the mon.atomic metallic elements, which 
phibit two spectra, one of lines ami the other of band.?, can exist in 
wo dinerent conditions, the diifei-cnce lieiiig due to the larger amount 
0 fnergy associated with the atom wliich exhibits a line spectrum. 

^ 0 ui^quisition of enerj^y by the primitive or normal atom 
•uses from its chemical properties aiul from the exce.ss of energy, 

^ 1C is transferred to it in the llame or arc, over that which is 
Qeoett'sary to liberate tlie atom from its compounds. H. M. D. 

^ Spectroscopic Investigation of the Behaviour of Metallic 
salts in Flames of Different Temperatures. Herbert Auerbach 
mss. Photograph, Photophysik. Pholochem., 1909, 7, 41—66). 
e apparatus used in the experiments was described in the first 
of the paper (this vol., ii, 105). The author records the spectral 
iQes and bands which were obtained when the alkali and alkaline 

19—2 
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earth metals, copper, inanganes^ iron, nickel, ana cob^t in the form 
of chlorides and thalliuin and lead in the form of nitrates were 
introduced into (1) the Pnnsen flame, (2) the coal-gas air blow pipe 
flame, and (3) the ooal-gas oxygen blow pipe flatoe. .tocept m the 

case of manganese, iron, nickel, andifcohalt, all the spectra show aa 

increase in the number of lines and bands as the temperature rises. 
The increase takes place for the most part towards the ultia-violet end. 

. This indicates that rise of temperature causes a displaceaierit of the 
energy of emission towards the ultra violet end of th^^spectruiii. The 
photographs show lines in the ultra-violet down to X = 2.'?S0; this 
result is contradictory to the statement inade by Eder and 
Valenta that flame spectra do not give rise to lines of smaller wave. 

length than X = 3000. . • c 

In the third section of the paper the various theories of spectral 
‘emission are discussed, and an explanation of the abnormal behaviour 
of manganese, iron, cobalt, and nickel is given. The chlorides of these 
metals are volatile in the Bunsen flame, and give rise to spectra 
without undergoing chemical change. In the coal-gas air blow-pipe 
flame they are transformed into oxides, which are not sufficiently 
volatile at this temperature to give rise to emission spt^tra. In the 
coal-gas oxygen blow pipe flame, on the other hand, the oxides aie 
volatile and emission spectra are observed, which, however, diSer some- 
what from the Bunsen flame spectra. H. M. D. 


Normal Lines from the Arc Spectrum of Iron in the 
Definite System of Rowland. Johannes Habtmann {PhysiU 
ZeiUch. 1909, 10, 121— 124).— A plea for the retention of Rowland's 
system 'as the basis of wave-length measurements of spectral lines. 
Although the absolute value given by Rowland for the standard red 
line of cadmium has been shown by recent measurements to be inexact, 
it is maintained that this is not siillicient to warrant a change m the 
basis of the vast collection of wave-length data. The author has 
recalculated the data recently obtained by Buisson, tabry and Eei'ot 
[Eversheim and Pfund, and these are recorded m the deflnite Itewland 
■l^stem for which the red cadmium line has the value X = 6WS 7UJ8. 

Dissymmetrical Separations in the Zeeman Effect in 
Tungsten and Molybdenum. Robert Jack (/ roc. Roy. • 
Edin., 1909, 29, 75— 83). -The spark sj^tra of salts of the me 
in question were used, and the light of the spark was ocu.,s 
the slit of the grating apparatus by means of » 
wave-length, distance from middle component, J 

lines are*-quoted, and it is shown that cases both of noim 
abnormal asymmetry occur, that is, the '^violet end 

triplet may bo nearer the component towirds i^® ^ 
of the spectrum respectively. It appears that tl*®. ^ruduced by 
neiion hXween the rotation of the plati® of 
the quartz and the type of dissymmetry, but this rule doc 

^\'^*theory of the subject has been developed by Voigt on tto 
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assumption that besi^ coijpUhg between electrons oE the krae vibra- 
tion frequency, couplinga between electrons of different frequencies 
mny also occur.,, ■ • ■ ’ , ' G. S. 


Radiation of Various Spectral Lines of Neon, HeUum and 

Sodium in a Magnetic Pielil John E, Pubv.s (Proc. Camb. 

Phil Soc., 1909, 15, 45— 52).t— M easuremonts have been made of 
the coustituentfi of various spectral lines of neon, helium, and sodium 
using a Rowland grating and field strengths of 24000 and 26100 
„nits. The author finds far fewer constituents than were obtained 
by Lohmann, who used an echelon of 3‘> plates and a field of 11000 
Hiiltp, and, in connexion with this, points out the great difficulty in 
distinguishing the real constituents of a divided line from those of 
the adjacent images of other orders when an echelon grating is 
used for the observations. The distances between the constituent® 
of several triplets and the sextriplet (A. = 638.“!) are recorded. The 
shifts of the constituents of various neon lines towards the red 
end of the spectrum under the infiiience of the magnetic field have 
also been measured ; the amounts of the shifts are different for 
different lines. The intensities of the unaltered lines were found to 
be less than those of the strongest constituents when the neon was 
subjoeted to the action of the magnetic field. H. M. D. 


Question in Absorption Spectroscopy. Eobeet A. Houston 
and Alexander S. Russell (Proc. Rmj. Soc. Edin., 1909, 28 
66—74). — The question whether on mixing two coloured solutions 
which do not act on one another chemically the absorption spectrum 
of the components remain.s unchanged h.is been investigated. The 
measurements were made with a ape-'ial form of spectrophotometer, 
provided with two slits, one vertically above the other, and the 
instrument could also be used as a spectroscope. The arrangement 
wa.s .such that the absorption effect when the light passed through 
the two solutions in succession could be compared with that observed, 
when it passed through the mixed solutions. j] 

For certain salt solutions no effect was observed, but in the case of5 
mixtures of uranyl nitrate with copper sulphate and with nickell 
sulphate a shifting of certain bands on mixing is observed, and it ia-^’ 
shown that this is due to chemical action. There appears to he a' 
slight shifting when a .solution of copper sulphate is mixed with, an.- 
ammoniac^ solution of carmiue, but there is no evidence as to'- 
whether it is physical or chemical. Eormanek (^Zeiisch. Farb, TexC.^. 
Ghm.., 1902, 1, 505) has stated that on mixing solutions of certain' 
dyes there is a displacement of certain bands, but the authors find by* 
the spectroscopic method no displacement or any alteration of inten- 
sity in four of the cases investigated by Forma'nek. No well-defined case 
ef a physical action between molecules has therefore been observed. 

G. S. 


Selective Reflection and Molecular Weight of Minerals, 
w. W. CORLEKTZ {Jahrb. Radioaktiv. EUhronik, 1907, 4, 132—136). 

As a re.sult of the examination of the absorption and reflection 
spectra of the ^sulphates and carbonates of magnesiom, calcium. 
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strontium, barium, and lead,, it has been found that the maxima of tlie 
characteristic bands are displaced towards the red end of the spectrun^ 
as the atomic weight of the metallic element increases. When the 
maxima of the bands are plotted as a function of the atomic weigijj; 
the points corresponding with the metals in the above series lie 
approximately in a straight line. H. M. D, 

Decline of Low* temperature Phosphorescence. Joseph de 
Kowalski {Compt. rend.^ 1900, 148,280 — 282). — The phosphorescence 
exhibited by certain organic compounds which have been subjected to 
a strong light at the temperature of liquid air quickly dies out on 
removing the source of illumination. In the case of the alcoholic 
. solutions of benzene and its derivatives which the author has 
examined, the phosphorescence extends in an unbroken spectrum from 
i; the violet end more or less towards the red, except in the case of 
^ coloured substances, which exhibit the usual absorption bands. On 
removing the source of light, the longer wave-lengths of the phospbor- 
eccence spectrum decay much more quickly than the shorter wave- 
lengths. Thus, in the case of alcoholic aniline, orange persisted three 
seconds, green twenty-seven seconds, and violet fifty seconds. It is 
possible that a particular wave-length in the ultra-violet would exhibit 
a maximum of persistence. R. J. C. 


Colour of Fluorescence and Solvent. Hans Stobibe {Ber., 
1909, 42, 790 — 797). — An investigation on the influence of the 
solvent on tho colour and intensity of the fluorescence of l-phenyl- 
naphthalene-2 : 3-dicarboxylic anhydride. 

A detailed description and sketch of the apparatus employed to 
observe the fluorescence of the solutions is given. 


The behaviour of eighty-five solvents was investigated, and the 
following results obtained: (1) Solutions of the anhydride in alkyl 
iodides, ethers, and esters are not fluorescent. (2) Solutions in aliphatic 
hydrocarbons, alcohols, and acids exhibit a slight blue fluorescence, 
^ (3) The fluorescence is far more intense in brominated and chlorinated 
solvents, and is either dark blue or violet. Solutions in chlorinated 
solvents, as a rule, have an intense violet fluorescence. (4) ..^^frelati on- 
ship between the dielectric constant of the solvent and t|i^5iitensity 
of the fluorescence does not exist. 

The author suggests that the change in the colour of the^^orescencs 
is probably connected with the formation of molecularj|jj ri| Bexes, pro- 
duced by the combination of the anhydride with'^^^Shloriaated 
or brominated solvent through the agency of the resi^Sl affinities or 
the halogen and anhydride. 


Influence of Impurities on the Photo-electric Effect in 
Ldquids. Eugene Bloch {Compt. rend.f 1909, 148, 621 — 622 ).— 
Water and aqueous solutions of sodium chloride, potassium chion e, 
and potassium nitrate have been examined for the Hertz-Ha wae s 
photo-electric effect. The positive result which is obtained w 
liquids are illuminated by sparks passing between 
elegjrodes, or by a mercury arc light in a quartz vessel, has 
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traced to the presence of impurities. If the surface of the liquid is 
perfectly clean, neither water nor the aqueous solutions show the photo- 
electric effect. 

It is suggested that the electrical conductivity of the atmosphere is 
in part due to the photo-electric action of solar rays on the earth. 

H. M. D. 

Photo-electric and Actino-dielectric Action in the Phosphor-' 
escence of the Alkaline Earth Sulphides. Philipp Lenard and 
Skji Saeland (Ann, Physik, 1909, [iv], 28, 476— 502).~The electrical 
phenomena which are observed when the sulphides of the alkaline 
earth metals are exposed to light have been examined in detail. It 
is found that the photo-electric action is intimately connected with the 
phosphorescence of the sulphides and is localised in certain centres 
which are also the centres of light cmissioo. The excitation of a 
phosphorescent substance by light or cathode rays is supposed to con-5 
sist in the polarisation of these emission centres. The centres are 
characterised by the presence of the metallic “impurity,’^ and the 
polarisation consists in the loss of electrons from the atoms of the 
foreign metal. The phosphorescence which follows the excitation is a 
result of the recombination of the electrons with the metal. 

What is termed actino-diolectric action is observed wlien the 
pliosphorescent substance is exposed to red light while under the 
influence of an electric field. It is attributed to a displacement of ions 
under the influence of light and is not characteristic of phosphorescent 
substances. H. M. D. 

Calculation of Photochemical Reactions. Chr. Winthbe 
(Z&itsck. loiis. Photograph. Pkotophysik. Photoch^m., 1909, 7, 66 — 70). 
— Two equations have been deduced to express the velocity of a non- 
reversible photochemical change, one on the assumption that the velocity 
is proportional to the intensity of the iiglit at each point of the reacting 
system, the other on the assumption that the velocity is proportional 
to the light absorbed. The author compares the two equations, and 
shows that they are identical in the case where the photochemical 
change is unimolecular. The changes inve.stigated experimentally up 
to the present are unimolecular ; it is therefore impossible to decide 
whether the velocity is determined by the absorbed light or not. 

H. M. D. 

Colloidal Symbiosis. Hapii.vkl E. Liesegang (Zeitsch. Chmi. hid, 
Kotloide, 1909, 4, 63 — 64), — A discussion of the difference in the 
behaviour of silver bromide dry plates on developing. The greater 
readiness with which large molecular complexes of silver bromide are 
developed in comparison with small raolecnlur complexes is examined 
in the light of two theories. A comparison is made between the 
granules of silver bromide in a photographic plate and the cells 
of a living organism. The fact that the protoplasmic molecular 
aggregates of a cell respond as a whole to the action of many chemical 
reagents is further supposed to be analogous to the response of 
complex granules of bromide to the action of the developer. This 
analogy leads to the conception of a colloidal symbiosis. H. M. D. 
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Retarding^ Action 6^ ^^Hiidea in Photog^aJ^liic Developers 
as a CoUoido-chemicaJl rtocess. liCppo-QRAMBa {Zeitsch. 

In^, KoUoidey 1909, 4^ 9^-y8S,4).^The addition of soluble bromiilea to 
the developer in ofder to' reduce the effect of over-exposure ' has been 
fo^^'^'to have a considerable influence on the character of the reduce^l 
"silverf If large quantities of bromide are present, the velocity of the 
developing process is greatly reduced, and instead of the utdinary 
black silver gel, a light grey-coloured form of silver is obtained 
The adsorption capacity of the grey silver is very much less than that 
of the black variety, and this difference shows itself in the behaviour 
of the two forms towards ammonium persulphate when this is 
employed to reduce intensities. The grey silver is acted ou nmch 
more quickly than the black. This has been shown by parallel 
experiments with two negatives, one of which was developed without 
^.addition of bromide, whilst the other was first over-exposed and then 
developed with the addition of bromide to counteract the effect of the 
over-exposure. H. AI. E). 


Relation between the Constitution of Dyes and their 
Sensitiveness to Light. Kurt Gebhard {Zeilsch. angew. Cl\m. 
1909, 22, 433 — 435). — The sensitiveness of a dye to light stands in 
close relation to the presence of definite groups in the molecule. An 
examination of about sixty dyes in aqueous solution leads to the con- 
clusion that these groups, arranged in the order of increasing stability 
to light, can be tubulated as fidlows : ^ 

8 K: 0 Ki 



■ 


\/\/\/ 

I. :c:< 

^:N: 

11. , i 1 

III. 1 11 

\ 


X 

,/\A/\ 

N 

0 

N: 


N 

liv. 1 1 

.V’V 

V. VI. 

1 1 VII. 

1 


\ 

< 

/ 


• The chief factor in causing sensiiivenesff to light appears to be 
'qiiUBODoid structure ; a <’omparison of 1. and I V. shows, however, that 

# the stability is increased when one of the groupings, iClCl, forms part 
of a ring. Dyes, sutdi as Martius’ Yellow, containing single linkiug?, 

;are particularly stable to light. , 

fe The presence of substituents is al-:o of great importance in deter- 
ning the sensitiveness of a dye to liglit. These substituents have 
:TJn/her an accelerating or a retarding induence. The most important 
-accelerator is the hydroxyl group, its influence being well illustrated 
by the increasing sen.Mtiveness of the series : Alizarin-blue-R, Alizurin- 
oronge, Purpurin, and Alizarin-indigo-blue-J ; it appears, however, 
t^at the hydroxyl groups must all be in the same benzene nucleus, 
Alizarin-SX, for example, being more stable to light than the isomeric 
Purpurin. ^Another important accelerator is the substituted, siu 
particoStfly the monosubstituted, amiao»group ; Rhodauiine-B an 
Rh od^^ oe-Q differ only in that the former contains a diethylamiuo 
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group where tfie latter has an ethylaminVvgronp. The latter is the more 
sensiti''® to light. ■ ^ , ■ 

Of Bubstituents exerting a retarding influence, the hydrogen ion is 
the most important. Gallein, as the acid, is more stable to light than 
its salts, whilst in Diamond-yellow and Diamond-flavine the retarding 
influence of the hydipgen ion overpowers the accelerating influence of 
the hydroxyl group. The sulphate, bromine, and chlorine ions also 
exert a retarding influence to the action of liglit, which is well seen in 
the great stability of Victoria-green as against that of Malachite- 
green. 

Dyes which contain accelerating substituents become more stable by 
the introduction of retarding groups, and vice versa. Instances of the 
first case are Victoria green and Malachite-green, Ro.se-Bengal and 
Tetraiodofluoresceiu, Rhodamine-B and Rhodamine G ; an example of 
the second case is Methyl-violet, which, by the introduction of the t 
methyl group, becomes more sensitive to light than Malachite-green. ^ 

C. S. ’ 

Charges on Iona produced by Radium. C. E. Hasei-foot 
{Ptoo- Hoy. Soo., 1909, A, 82, 18 — 22), — Townsend has described a 
method for the direct determination of Xe, where X is the number of 
molecules in 1 c.c. of a gas at normal temperature and pressure and « 
the charge on an ion, and has shown that the positive ions produced by 
secondary Rontgen rays have in .some cases a single and in others a 
double atomic charge, whereas the charge on the negative ions is 
always the same. The same method has been applied by tbe author 
to the ions produced by radium. Observations under different 
conditions lead to the conclusion that the positive and negative ions 
have the same electric charge. .As in the case of the ions produced by 
Riiatgen rays, it was found tliat the negative ions produced by 
radium do not obey the simple laws of diffusion when the air is very 

H. M. D. 

« . . . 

Atmospheric Radiation of High Penetrating Power.-, 
Theodor WuLF {Physiktd. Zeitsch., 1909, 10, 152— 157).— The results' 
of observations of the diurnal variation of intensity of the penetrating 
atmospheric radiation are communioated. During October, 1908, the 
hourly measurements showed two ma.xima and two miuima. In 
November the mid-day mioimum disappeared, and in December no 
p^iodicity could be detected. Tbe observations indicate a complete 
parallelism between the variation of the air potential and that of thei 
y-radiation. 

Comparative measurements in the chalk mines of Valkenburg 
(In metres f)eIow the surface) gave values for the intensity of the 
y-radiation which were on the average 42% smaller than those obtained 
at the surface. H. M. D. 4 

Penetrating Radiation. Do.menico Pacini {Atti R. Accad. 
ihicei, 1909, [f], 18, i, 123 — 129). — A cylinder of polished zinc was 
^sed as recipient for the air, the internal electrode being a copper 
cylinder. The apparatus was established in the Apennines at a height 
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of 1090 metres in August and September, The minimum value foun^ 
for^the ionisation of the air was 6*3 ions per ^c.c. per second, 
minimum* value found by McLennan in Toronto (Abstr., 190S, 
was 6*0. The ionisation has a double diurnal period. The conelusioij 
is drawn that the source of the penetrating radiation capable of 
ionising the air inside a metallic cylinder is not in the soil. 

C. H. D. 

Distribution of the Radiation of Radioactive Substances 
Heinrich Greinacher {Pfiysikal. Zeitsck.^ 1909, 10, 145 — 152). ^Xhe 
author has already shown (compare Abstr., 1908, ii, 551) that the 
radiation from plane geometrical figures, cut from hardened masses of 
uranium compounds, shows a peculiar distribution. A simila.r 
distribution is observed if prismatic dgures of a phosphorescicp 
substance are brought into contact with a photographic plate. By 
comparison of the images yielded by a solid prism of gypsum mixed 
with phosphorescent paint and by an aluminium prism coated super- 
ficially with the phosphorescent material, it has been found that the 
“ angle effect ” is due to rays which proceed from the interior of the 
active substance. 

The same angle effects are obtained when a radium preparation 
is enclosed in a cube of lead placed in contact with a sensitive plate. 
They are also produced when radium, enclosed in a cylinder of lead 
sufficiently thick to cut off the a- and jS-rays, is brought up close 
behind a photographic plate in front of which a cube of lead i.«i placed. 
In these circums^nces, the action mu.st be due to the secondary rays 
generated in the lead by the primai*y y-rays from the radium. 
Whether the “ angle effect ’’ i.s, in general, due to primary or secondary 
rays cannot be decided, but a matbenmtical consideration indicates 
that the peculiar distribution is essentially due to the operatioD 
of Lambert’s cosiiie law. H. M. D. 

.r 

Radioactivity and Pleochroic Halos. Otto I^TCgge { Cmir . 
Min., 1909, G5 — 71, 113 — 112 — 143). — The radiations of radiiiia 
produce changes in the optic.al character.s of certain minerals similar 
to those observed in tho pleochroic halos. A detailed description 
is given of pleochroic halos seen in .several minerals (cordierite, 
biotite, etc.), these halos occurring around enclosed grains of zircon, 
orthite, etc, Tho effects produced by radium bromide placed in 
contact with various rock-forming minerals for periods extending over 
several months are recorded. The most sensitive mineral is rock- 
salt ; after three days there is a marked change in colour, and after 
fourteen days a dark bi'ownish-yellow spot is produced f on heatinCj 
this spot passes through a series of colours, and finally the coloiir 
disappears. Cordierite is also readily affected, with a change in t 0 
colour and pleoclii'oism and a diminution in the strength of the dou e 
refraction. Finally, the phoU*graphic activity of some ladioactive 
minerals (zircon, ortliite, thorite, thorianifce, etc., namely, 
minerals aTOund which pleochroic halos occur in nature) 
with tho activity of uranium and of radium "btomide. 
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Comparison of the Radium Eimanation Spectra Obtained by 
Different Observers. T. Royds (^Proe. Roy. Soc., 1909, A, 82, 

33 3.1. Compare this vol., ii, 206 ; Rutherford and Royds, Abstr 

1908, ii, 787; Cameron and Ramsay, 1908, ii, 786) A comparison 

ot the author’s table of the spectral lines of radium emanation with 
that of Ramsay and Cameron shows that there are differences which 
are too large to be explained as errors in measurement or variations of 
intensity due to imparities. After eliminating the well-marked 
emanation lines, the spectrum of Cameron and Ramsay is found to be 
.almost identical with the xenon spectrum obtained by the discharge 
from a Leyden jar with spark gap. The author draws the conclusion 
that the emanation examined by these observers was contaminated 
with xenon. H. M. D. 

Measurements of the Active Emanation of Sea^ Water from 
the Atlantic Ocean. W. Ksoche (Pkysikal. Zeitsch., 1909, 10, 
157— 158).— During the course of a voyage across the Atlantic’ 
twelve measurements of the amount of emanation in sea-water were 
made. Except in one instance, a positive re.sult was obtained, the 
average activity of the samples being equal to O'l Mache unit. 

• H. M. D. 

Relative Ionisation Produced by Rbntgen Rays in Different 
Gases. J. Arnold Crowther {Proc. Camb. Phil. Soc., 1909, 15, 
38—39). — A comparison has been made of the ionisation effects pro- 
duced by “ soft ” and “ hard ” Rbntgen rays in pa.ssing through various 
gases and vapours. The beam of rays w.as passed between two 
parallel plate electrodes, care being taken to prevent any portion of 
the beam falling on either electrode so as to eliminate secondary 
radiation effects. 

Compared with air as a standard, methyl iodide, methyl acetate, and 
carbon dioxide show a decrease in the relative ionisation on passing 
from .soft to hard rays ; hydrogen and ethyl bromide show an increase, 
whilst the relative ionisation in tlie case of ethyl chloride and carbon 
tetrachloride remains nearly constant. 

For the very soft rays used in the author’s experiments, the ionisation 
in hydrogen is only 1% of that in air at the same pressure. 

H. M. D. 

Secondary Radiation Excited by y-Rays. F. E. Haokett {Sai. 
Trans. Roy. Dubl. Soc., 1009, 9, 201 — 318). — y-Rays from radium 
bromide were allowed to fjvll at an .angle of 45’^ on the lower surface 
of plates of different metals, and the intensity of the secondary rays, 
emitted from the upper surface of the plate in the plane of incidence 
and in a direction at i-ight angles to tlie incident y-rays, was 
me.a5ured by means of an ionisation chamber. 'I'lie secondary radiation 
measured in this way Is nearly constant for metals tlie atomic weight 
of which lie between 27 and 120; it is greater for tungsten, gold, 
platinum, mercury, lead, and bismuth, and still greater for uranium. 
The experimental numbers indicate that the secondary radiation per 
atom is approximately proportional to the atomic weight when this is 
less than 120, but increases more rapidly than the atomic weight when 
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this exceeds 120. The hardness ot the Beconoary rays aiminisnes \ 9 ith 
increase of atomic weight for soft y-rays, but increases for hard y-rays. 
For metals of low atomic weight the penetrating power of the secondary 
rays is nearly independent of the hardness ot the primary rays ; on tha 
other baud, for metals of high atomic weight the , hardness of tha 
secondary rays changes in a corresponding manner with that of tlie 
primary rays. D. 

Slow Cathode Rays. O. vox Baever (Physikal Zeitsch., 1009, 
10 , 168 — 176). — The properties of the slowly moving cathode rays 
which are emitted by a glowing Wehnelt cathode have been examined. 
Experiments were made to determine the velocity and the ionising 
power of the rays. When the rays come into contact with metd 
surfaces, they give rise to a diffuse secondary radiation. H. M. D. 

The Influence of Cathodic on Canal Rays. Jean Becqurrkl 
(Z fl Radium, 1908, 5, 329— 330).— Partly polemical in reply to 

Bestelmeyer (Abstr., 1908, ii. 799). The author again refers to his 
observation that the canal rays are affected by the electrical charges 
carried to the walls of the tube by the cathode rays, and are thus 
disnlaced to a certain limited extent in the same ^nse as the latter. 

^ G. T.M. 


Existence of Positive Electrons in Vacuum Tubes. 
A. PuPOUR iCompt. rend., 1909, 148, 622 — 625). — hurther experi- 
ments are described which confirm the .author’s view that the 
beam of rays examined by Becquerel (compare ibid., 5-46) is a 
secondary beam winch has its origin in the canal rays. The experi- 
mental arrangement adopted by tlie author agrees so closely with that 
used by Becquerel that there can bo no doubt that the rays examined 
in the two series of experiments are identical. H. M. D. 


A New Radioactive Product of the Uranium Series. Jacques 
Uanne {Gompt. 1909, 148, 33< — 339). — lu the course of pre- 

paring a quantity of uranium- A', a now substance has been isolated 
'intermediate between uranium and uranium-A ; it is the immediate 
parent of the latter. Tliis f-ubstance, radiouranium, is le-s.s active 
thah uranium when fre.--;!!, but gradually increases to a maximum 
activity 3-35 times that of uranium in forty-four days. At the end 
of this timo some nranium-A’ can be separated from it, when its 
.activity falls again to tho initial low value. 

5 ;.=. In order to separate radiouranium from uranium and uraniumA, 
mixed active nitrates from '32 kilos, of uranium nitrate were 
treated with acetone to dissolve uranium nitrate and then with freshly 
precipitated ferric -oxide in acetone to absorb uranium-A nitiate^ 
The insoluble residue of radiouvamum nitrate, calcined and 
into chloride, weighed 0*4 gram, whereas the uranium-A ch onde 
obtained weighed O D gram. The former was half and t e 
sixty-three time.s as active as uranium. ■ 


Badio^iiCtivity of Rubidium. Norman 

PhU Spc., 1909, 16, U— 12).— With the 


Campbell (Proc. Cavih. 
object of comparing the 
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radioactivities of * potassium and rubidium, the author has made 
measurements of the ionisation produced by layers of finely powdered 
rubidium sulphate of dgj^ent thicknesses. The rubidium sulphate 
was specially prepared by Kahlbaum. 

Denoting by a the ionising power of the total radiation from one 
gram of the substance when the whole of the radiation is absorbed in 
air, the author calculates for the two metals ; potassium, a = 2-003 + 

0 0370 ; rubidium, a — 14-47 ±0-365. On the other hand, the values of 
Xjp (where X is the coefficient of absorption of the material for the 
rays it emits and p is the density of the material) for the metals are : 
potassium. A/p = 8-23 + 0-1 ; rubidium, A/p = 53-2 + 2-1. 

From tbis it follows that, although for infinitely thick layers the 
activity for potassium is slightly greater than for rubidium, the 
intrinsic activity of the latter is at least seven times as great as that 
of the former. H. M. D. 

Electrical Condition of Gases in the Nascent State. J. A. 
Cmnikgham and Satish Chandra Mckerji {JaJirb. Radioaktiv. 
Skhtronik, 1907, 4, 370 — 375). — The electrical condition of the 
oxygen evolved by heating various oxygen compounds has been inves- 
tigated. The oxygen, generated by heating the substances in a hard 
glass tube, was made to pass through a cylinder along the axis of 
which an insulated rod was supported, this being connected with one 
of the pairs of a quadrant electrometer. The rod and the inside of 
the cylinder were silver plated, and the cylinder was connected with 
one or other of the poles of a battery of 280 volts. From the move- 
ments of the electrometer needle, the appro-ximate number of ions per 
c.c. of gas has been calculated. The conductivity of the oxygen 
depends on the substance from which it is evolved, and diminishes in 
the series -. potassium chlorate, potassium perchlorate, potassium 
permanganate, sodium peroxide, mercuric oxide. In tiie case of 
potassium chlorate and sodium peroxide the conductivity of the oxygen 
was found to vary according as the cylinder was positively or negatively 
charged. H. M. D. 

Conduction of Electricity. .Johann Koenigsbebgee {Zeitsch. ’ 
Kkktrochem,, 1909, 15, 97 — 105). — Metallic conductivity is dis- 

tinguished from electrolytic conductivity by (1) absence of products of 
electrolysis ; many metatlic oxides and sulphides conduct electricity 
without decomposition. (2) Absence of polarisation. Eure adularia, 
KAlSijOj, at temperatures below 1070^ exhibits an apparent 
polarisation of a few millivolts, but this is shown to be of thermo- 
electric origin, due to differences of temperature at the junctions 
produced by the Peltier effect. A true electrolyte, such as solid 
barium sulphate, gives a polarisation of more than 1 volt. (3) From 
Nernst’s law of partition it appears pi-obablo that a substance which 
dissolves (witbont decomposition) in water to a solution containing 
ions will be an electrolytic conductor in the solid state, (4) The resist- 
ance of a pure solid conductor has a minimum value at some tempera- 
ture, whereas the resistance of a solid electrolyte always dimini.shes 
as the temperature rises. (5) Electi-olytic conductors exhibit selective 
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absorption and emission in the ultra-violet and infra-red, ^whereas with 
metallic conductors the absorption and emission are continuous. 

The resistance, w, of a metallic conducifer at t° is given by the 

expression :* vi^{ 1 -t at ± ^ 273)(273y where ^ Mq is the i-e. 

sistanoe at 0°, a and /3 the temperature-coefficients of pure metals, 
0 003 and 0 000002 respectively, and g is one-half of the heat of 
dissociation of a negative electron. In addition to the oxides and 
sulphides of many metals, cuprous iodide and a number of silicates at 
temperatures below 1000° exhibit metallic conductivity. The eifect of 
impurities in diminishing the conductivity is much smaller for 
substances with a large value of g than for those with a small 
value. 

The beat evolved by the combination of a negative electron with 
a gram-atom of an element is evaluated approximately. For the 
alkali metals it is under 50, for the nlkaline^earth metals under 100, 
for hydrogen greater than 500, for graphite iOO, silicon 600, titanium 
300, zirconiumlOO, boi'on 100, aluminium less than 40, and for mostof the 
remaining metals under 20 ; the electronegative elements, nitrogen, 
chlorine, etc., have very large values, probably larger than 10,000, The 
values for some sulpbide.s and oxides .are also given. 1. E. 


Blectro-oapiUary Action and Discharge in Barefled Gases. 
G. Keboul {Compt. rend, 1909, 148, 617— 018).— Experiments are 
described which show tiuib the foimation of drops of mercury in an 
exhausted tube facilitates cdectrioal di.schaige. The apparatus used 
consisted of a tube provided with two electrode.’, the upper one being 
an ordinary disk electrode, the lower one a nickel tube perforated at 
its upper extremity by a small hole at which drops of mercury could 
he formed. The two electrode.s were connected by a battery of 

accumulators. , . , 

lYhen the potenti.al difference is approximately equal to that re- 
quired for di.scbargo, it is found that the formation of the drops of 
mereury facilitates the discharge whether the mercury is positively or 
-negatively charged. If the mercury is noptively charged, the formi- 
'^tion of the meicury drops permits di.sru|itivo discharge to ta -e pace 
when the potential difference is 10 or 20 volts lower than that re- 
quired for the discharge uinler ordinary conditions. It is buppo^e 
thakthe drop formation is accompanied by the liberation ot lon.s, au 
the greater effect observed when the mercury is negatively charge^ 
attributed to the greater mobility of the negative ions. The variation 
in the supcrticial area of the drops may also diminisli the ditlerciiceo 
potential at the air-iuercury .suifaco, and this action ° . 

the dominant one at low- pressures. If, when the pressure is .su c _ 
low, the pho.spboreseeut stage has been reached, tho foima “'* 
at the cathode inhibits the pliospliorescenco effect. 11. - 

Carriers of the Poeitive Charges of 
Hot Wires. Sir J oseiui J . T homson (/Voc C«m6 . 1 hd. -Sec.- 1 9IW, 
64).— Tho value of ejm has been <Ietermined for the po.vitive } 
particles einitted by a heated strip of platinum wire w ic i 
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]iept for several days in a high vacuum and heated repeatedly 
to ^incandescence. The number obtained shows that the mass of 
the particles was about twenty-seven times the mass of a hydrogen 
atom. The gas given off by the hot wire after prolonged heating gave 
a bright carbon pjonoxide spectrum, whilst that of nitrogen could not 
be detected. From this observation the author draws the conclusion 
that the carriers of the positive electricity are carbon monoxide 
molecules. 

After heating the platinum to a red heat in an atmosphere of 
hydrogen, the value of efm showed that the average mass of the 
carriers wa^ only eight or nine times that of the hydrogen atom. 
This is in agreement with the view that the carrier.^ of the positive 
electricity given out by hot metals are, for the most part, the 
molecules of gas absorbed by the metal. II. M. D. 

Tables of Molecular Conductivities. Philip Blackman 
i^J. PhysicalChe^n., 1909, 13, 144 — ^153). — Tables are given of the mole- 
cular conductivities of a large number of salts at island 25®, calculated 
by the method already described (Abstr., 1906, ii, 647). G, S. 

Piezochemical Studies. Eb.nst Cohen and L. B.. Sinnige 
(^Zeitsc/i. Eleklrockem.t 1909, 15, 76 — 77). — The increase of E.M.F. of 
a galvanic cell with the pressure (at constani. temperature) {dE,'d7r)T 
has been shown by Willard G»bbs to be equal to -{dF/de)r, where 
dFis the change of volume of the cell due to the passage of a quantity 
of electricity, de. 

For the cell Cd | CdSO^ solution | l*2-5'''oCd amalgam the quantity 
dVjde is a constant ; the author.^ lirid that dE’dir is constant, and 
equal to 0‘0000196 volt per atmosphere between 0 and 1000 
atmospheres. 

The authors show further that it is possible to determine the effect 
of pressure on the solubility of a salt by measuring the effect 
of pressure on the E.M.F. of cells containing electrodes reversible with 
respect to the anion and cation of the salt and a saturated solution 
of the salt, in one case with the solid salt, lu the other case without 
it. The experimental results are reserved for a later communication. 

T. E. 

Calculation of Ellectromotive Forces from Thermal Data. 
WalthehNernst {Sitzu7tysber. K. Alxui. Ifiss. Berlin^ 1909, 247 — 267). 
—In a previous paper (Abstr., 1907, ii, luo), the author has deduced 
the following expressions for condensed systems: Q = + 

... (1) and A ^ - - yl'2.T^ (2), where Q represents tl}e 

heat of reaction and A the available energy, jd and y are constant for 
any one system, and can be calculated by means of the equation 
dQjdT^ Cj~Oy = 2^T+ 3yT^ + - . where represents the.diffor- 

ence of the heat capacity before and after the transformation of one 
gram-equivalent. At temperatures not too far from the absolute zero, 
d is approximately equal to Q, and therefoi'e the E.M.F. of a galvanic 
combination may be calculated from purely thermal data as follows. 
The thermal data obtained at the ordinary temperature are extra- 
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polate3 ^t'o as iow'. a temperature as possible, then: the E.M.F.^ 
calculated' from value of Q* by means of the equation ^ ^ 

where §/33,646, when the E.M.F. is expressed in volts. Then, b, 
mieans of equation (2) above,-the value of the E.M.F. is calculated fo 
any^requS?^ temperature and compared with the eg«rimental value, 

The theory is tested by application to a number or reactions, iucluj 
ing some in which gases are concerned, and it is shown that, in general 
there is good agreement between the observed and cafbulated values 0 
E. ' The equations do not apply in the first instances to gas elements 
but it is shown that the E.M.F. of the latter may be calculated fion 
thermal and vapour- pressure data. G. S, 

Asymmetry due to the Passage of a Continuous Current 
through a Chain of Aqueous Solutions of Electrolytes with a 
Common Ion. M. Chanoz {Compt. renrf., 1909, 148, 618 — 62]),-_ 
The author has examined the potential differences which are sot up at 
the liquid interfaces when a continuous current is passed through a 
series of solutions arranged according to the scheme MR | M'R' | MB. 
The potential differences, which are opposite in sign, are due to the 
changes in concentration which are brought about by the electrolytic 
conduction, When the two different solutions contain a common 
anion, the middle electrolyte increases in concentration at the surface 
at whicli the current enters, and at the opposite sui’faceif the solutions 
contain a •commou cation. H. D, 


Heat of Ionisation and the Ionisation Constant of Water 

Adolf Hkvdweiller {Ann. Phy.-iik^ 1900, [iv], 28, 503 — 512).— The 
new data for the mobilities of the hydrogen and hydroxyl ions and 
for the influence of temperature on the mobility of these ions as well, 
as on the heat of neutialisatiou aud on the electrtcal conductivity of- 
solutions of acids, bases, and salts have been utilised for a recalcula- 
tion of the heat of ionisation of water and of the ionisation constant. 

The heat of ionisation (s) and its variation with the temperature (t) 
is given by the equation 1 1617 - 48*5(. This agrees very well with 
the equation recently oV>tained by Noyes. The quantity of ionised 
water in 1 c.c. of the li<piid at different temperatures is given by 
loga = 30-2339 - 3047*3/7'- 12 lL*5]ogy'. For the iohisation i-onstact 
jr„ = (a')2/l -a', in which a' = 1000a, the following values have been 
calculated. 


TeniueJiitnre 0" 10' IS' 25° nO" 100 1.^0 -^0 

0-110 0-2S1 0-59 1*04 5-06 58-2 234 5--) 


These are about 25% 


lareer than the values obtained by Noyes. 

^ - H. -M. 1). 


= Reducing Action of Electrolytic Hydrogen on Arsenioas 
and Arsenic Acids when Liberated from the Surface o 
Different Elements. William Thomson (/’roc. Roy. 

1909, 29, 84—95). — 'ITie apparatus used has already been dcscn 
(Ab.str., 1904, ii, 777). Thir^n -different elements U 

cathodes', and the order of their efficiency in removing artonious 
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from solution as arsenic trihydride is as follows : lead, zinc, cadmium, 
tin, silver, graphite, iron, platinum, aluminium, gold, cobalt, nickel and 
palladium. The order for the removal of arsenic acid is not quite the 
panic. These re.sults disprove the suggestion of Chapman and Law 
(Abstr., 1906, ii, 196) that the efficiency of hydrogen with respect to 
arsenious and arsenic oxides depends largely on the supertension 
of the cathode.. For example, silver, with a very low superten.sion, 
liberates arsenic as the trihydride from arsenioms acid with about the 
same velocity as lead or zinc, which have very high superteusions. 
Further, palladium, which has a comparatively high supertension, is 
.at the bottom of the .series as regards efficiency in deoompoing 
either arsenious or arsenic acids. ^ ^ 

The rate at which arsenic is removed from .solution in the presence 
of the different metals has also been determined, an. I the results are 
given in tables and curves. In tho case of lo.ad, zinc, cadmium, tin, 
and silver, the reduction proceed.s a.s a unimoleciiliir reaction when 
arsenious acid is employed. g 

Migration Constanta of Dilute Solutions of Hydrochloric 
Acid. 0. Chitxook (Proc. Camh. P/iil. Soa., 1909, 15, 55_63)._ 
The experiments were undertaken with the object of throwing light 
on the cause of the abnormally low electrical conductivity of very 
dilute n.queous .solutions of strong acids and bases. The apparatii.s 
used was so arranged that a comparatively small volume of the 
solution in the neighbourhood of each electrode could be separated 
from the rest. This volume of solution was large enough to contain 
the whole region in which any ch.ango of concentration had taken 
place, and, after stirring to obtain homogeneity, the concentration of 
the electiodo solutions was ascertained by measuring the electrical 
conductivity by means of two subsidiary electrodes. In all the 
experiments the electrolysing current was kept small enough to 
prevent any evolution of chlorine at tho anode. 

The transport ratio of the chlorine ion wa.s found to increase from 
0171 at a concentration of O'OUI IOS equivalent per litre to 0'275 at 
a concentration of 0-0001006. The change in the migratiou constant 
is much greater than that which was observed by Whetliam and 
Paine in the case of dilute solutions of sulphuric acid. 

The author concludes that the change is too great to be explained 
hy a decrease in the mobility of the hydrogen ion. On the other 
hand, if the water n.sed a.s solvent contained a trace of .ammonia, the 
observed results may probably be explained, for the effect of the 
presence of ammonia would be to replace the hydrogen ion by the 
much less mobile amipoalum ion, the extent of the replacement 
increasing with the dilution. H. M. D. 

Electrolysis of Alkali Chlorides. Electrical Conductivities, 
Densities, and Specific Heats of Solutions of Potassium 
Chloride and of Potassium Hydroxide. Adriex Jaquerod {J. 

^ tim. 1909, 7, 129 — 151). — The electrical conductivities and 

^ensities of solutions of potassium chloride containing 70-4, 140-8, 
-11-j, and 281-6 grams of tho salt per litre, of solutions containing 

tol. xovi. ii. 20 
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about 50, 100, 150, and 200 grams of potassium hydroxide per lit„ 
and of solutions containing mixtures of these salts in varying pro. 
portions, have been measured at intervals of temperatures from 20’ to 
80°. Specific heat measurements with the same solutions were made 
ac room temperature. 

The conductivity measurements were made by Kohlrauseh’s luctliod, 
aud the results are given in tabular form. The^resnlu of the 
measurement.s of the density of solutions containing known .ainoiujts ,i[ 
potassium chloride and of potassium hydroxide are represented :it 
temperatures from 20° to 80° by me.ans of the formula 

O-SS.tfVO-OOOeiSPKCl- 0 00000013 P-'ivC1+0-000855/’koii- O OOOflOC'dSF-K(,ii 
“ 1+0 000430 -- 30 ) 

where P represents the weight of solute in grams per litre at room 
temperature. 

The measurements of specific heat were made in a .silver calorimeter 
by dropping a ball of silver warmed to 100° into the solution ii, 
question. The results for potassium chloride are represented by the 
formula C= 1 - 00012G4jt) + O'OOOOOl 1 1;A and those for the hydroxide 
by the analogous formula C = 1 — 9*00142^ + O'0O00U21p^, where p 
represents the concentration of the solution in grams per litre. 

G, S, 


Influence of Foreign Substances on the Thermo electric 
Properties and the Resieoivity of Aluminium. H. Ptsennr 
(Conipt. rend., 1909. 148, 627 — 628). — The thermo-electric properties 
and the resistivity of tliree samples of commercial aluminium contain- 
in" small quantities of iron, silicon, and carbon h.ave been examined. 
The thermo-electric force «.f the alnuiiniiim copper couple is diminislied 
by the presence of small quantities of iron aud silicen in the aluminium. 
The variation of the P'.M.F. with the temperature corresponds 
approximately with a parabolic curve. 

The resistance measurements indicate th.at the resistivity of 
aluminium is increased t>y the presence of small quantities of iron and 
aluminium, and that the temi«ratnrc-ooefficient of the resistivity 
increases as the proportion of impurities increase.s. II. 14 

Magnetic Properties of Several Easily Liquefied Gases, 
P. Pascal {Compt. rend., 1909, 148, 413— 4 15).— The magnetic 
susceptibilities of a number of liquefied ga.ses were determined )J 
observing the dilTert-nco in level when one arm of the quartz U tube 
containing the liquid was jdacc'd in a powerful magnetic field. 
values obtained were: tstl.,, — 2'97.10 ^ ' 
-4-32. lO'-; N.,0,, - 3i»3. Hf' ; N\Oj, *-2 75.10 (-H-j-aH, 

-"o oe-lO ' ; (’1143, -6-67.1l»“'i CL. -5 90.10 4 
It was assumeil that molecular sn.'-ceptibility, like iota oiy pu > 
is the same in liquid and ga.seou3 stales, and the magnetic ,, 

bilitie.s of tlie ga.scs at 0’ and 760 mm. were calculated, iney :u 

of the order 10 ^. , ,wu^(rht,\ 

The nioleculiLr sii-oeptibiUty (susceptibility ,„,v, " j 

of thf various gases i.s roughly a linear function of the ii 
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atoms in the rftoleoule ; thus magnetic susceptibility appears to follow 
a law similar to that of JJulong and Petit for specihc heats, 

E. J. C. 


Determination of Melting Points. .Sidney W. Bunker 
iPharm. J., 1909, [iv],^, 324).-_Iu order more readily to determine 
the melting point of .substances which are not easily introduced into a 
narrow tube— for instance, benzoic acid and, more especially waxes— 
the following apparatus has been derised. Fig. 1 represents in section 
the receptacle ror the substance the 
m. p* of which is to be determined. Fig. 1. 

a is a brass ring, upon which rests a 


rubber washer, b, and then come.s a 
I" circular, microscopic cover-glass, c, 
which is separated from a second 
cover-glass, e, by a platinum disk, d. 
In the centre of this platinum disk 
a hole is cut, in which is place<l 
the substance to be examined, and 
above the second cover-glass", e, a 
rubber washer, f, is placed. Thc.se 
all rest on the flange of a ; the brass 
top, p, is then screwed down tightly 
to prevent the entrance of water or 
oil, or whatever "the heating-bath 
consists of. Fig. 2 indicates the 
manner in which this arrangement 
is attached to the thermometer by 
means of rubber rings, r, round the 
side screws, h, tho whole being sup- 
ported in a beaker containing the 
liquid constituting the bath. 

Below rubber band s may be 
used *to attach the apparatus to tlie 
thermometer, and above 100^ thin 
leather or kid washers must be substi- 



tuted for the rubber wasliers 6 andy*. 

The advantages claimed for this method of determining m. p.’s are 
that in many cases (especi;il!y witli waxes) it is tuoro rapidly carried 
out ; the thickness of the layei' experimented on is always equal to 
the thickness of tho platinum disk, d ; the cover-glasses are almost 
uniform in tliickness j and it is easier to observe a flat surface than 
the rounded sides of a^pillary tube. J. Y. E. 


^Dependence of the Melting Point of a Solid Substance 
on its Surface Energy. P. Pawloff {Zeitseb, pfu/sikal. Chem., 
1909, 65, 545 — 548). — In continuation of previous work (this vol., ii, 
19), a formula connecting the melting point of a particle and its radius 
IS deduced, and the throe ca>e.s in, which, at the melting point of the 
particle, the vapour pressure over the plane surface of the liquid 
is respectively greater than, Jess than, or equal to, the vapour pressure 

20—2 
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over the plane surface of the solid are discussed aD^ represented 
graphically. Only the first case has been experimentally realise^. ^ 

An Electrically-controlled Gas Regulator. E. Emmet Ran 
(Amer. Chem. J., 1909, 41, U8-152).-The new regulator consists 
^ of a U-tiibe, TT, provided with a side- 

tube, V, and having one limb enlarged at 
j the top to receive an india-rubber stopper, 

I liW through which passes the tube 
I with au external diameter 1 mm. less than 

! the internal diameter of the U-tuhe, The 

latter is filled with mercury (//////) to a 
level about 1 mm. below the end of the 
tube *V0. 11^ is an iron weight 15—20 mm, 

long and 1 mm. le.sa in diameter than the 
U tube ; it is suspended from a Icrer 
attached to the ai-mature of an electro- 
magnet. The armature is ordinarily held 
ij j ! I up by a spring, but when attracted by the 

if' I i X magnet the weight falls 1 — 2 mm. The 

' ' ' passage of the gas is shown by tlie arrows, 

If the coils of the electro-magnet are in 
series with any form of electrical regulator 
in which contact is made when a certain 
temperature is exceeded, then, in the latter 
event, K' falls, drives the mercury up to 
I , close the end of NO, and so prevents the 

! ' ' ■ pasaage of all gas except that which can 

V pass through a pin-hole, /b The latter 

H nets as a by-pass. The high surface- 

"tj- • tension of mercury prevents the latter vising 

between the weight, ir, and the walls of 
the U-tube, Another form of regulator based on the samopnncipe 
is de.-soiibcd, in which the entire .apparatus is made of mewl, bus 
avoiding all danger of tire. 

Thermo-dynatnic Equilibrium and Stability. 

Tkkvob (./. W^ica/ nim.. 1909. 13, 154-156) -A mathemu ea 
discussion of the conditions that mu.st be satisfied to 
given r-phiisc state of au n-comiiouent substance shall 
thermo dynamic state. 

Heat of Formation of Aniline and Some pij, 

Fkkdkiuc SwAKTg {Ihdl. Acad. roy. Btlg.y 19 > 


H 


FbEDEIUC bWAKTS \liUU. UCUU -loy. U'.!?) 

differences between tl.e value.s obtained by ^ igg.!., wL, 

for the heats of combustion of 0-, m-, ari P" obtaiued '>1 

965-6 cal., and 958-8 cal. (.solid) respectively] Veal Ic'V than the 
tho same author for aniline (818-5 cal.) are about ' ^ f two 

uiean difference (157 cal.) between ‘'"f Vnibu ion "f anihte, 

immediate bomologue.s. For the heat of combustion 
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stohmann (Abstr., 1897, ii, 359) found the value 810-2 cal,, Thomsen 
829-9 cal,, whilst Lemoult (Abstr., 1907, ii, 10) obtained 81,5-3 cal. 
Jtoreover, Stohmann has formulated the rule that the heats of com- 
bustion of isomeric compounds are the greater the greater the 
reactivily of the isomeride, and according to the results of Bredig 
(Abstr., 1894, ii, 229) and of Farmer and Warth (Proc., 1904, 20, 
244), the affinity constants of o-, M-, and p-toluidine increase in’ the 
order named, whence their heats of combustion should, contrary to 
Petit’s results, lie in the same order. In order to fix the heat of com- 
bii.ttion of aniline and determine whether the toliiidines form an 
exception to Stoiimann’s rule, the author has determined the heat.s of 
foinbnstioii of these compounds and some of their derivatives, and has 
obtained the following results: Aniline, 816 76 cal. (-9-’46 cal,); 
o-toliiidine, 969-93 cal. (0-7 cal.) ; m-tolnidine, 965-72 cal. (4-9 cal.) - 
p.toiuidine (solid), 969-31 cal. ( + 1-3 cal.); (liquid) 973-5 cal 
(-2-9 cal.) ; aceto-o-toluidide, 1174-61 cal. (53-6 cal.) ; acetn-m-tohudide, 
1174-72 cal, (53tBcal.); aceto-p toluidide, 1174-31 cal. (53-9 cal,). The 
first figure refers to the heat of combustion at constant pressure ; the 
second, in brackets, to the heat of formation. Thus the author's 
value for the heat of combustion of aniline accords well with the mean 
(816-9) of Petit and Lemoult’s results adopted by the latter as correct. 
The value obtained for m-toluidine makes this substance an exception 
to ytolmiann’s rule unless the value i.s invalidated by the substance 
used being impure, but those for the other two isomer’ides differ from 
Petit’s results and accord with the affinity constants. It is’pointed 
out that the suppression of the ba.«ic function of the toluidine.s by 
acetylation has removed the difference between their heats of 
combustion. ip. 

Heat of Formation of Some Organic Fluorine Compounds. 
III. FHEDfiKic SwARTS (/iuU. Acad. Roy. Bdg., 1909, 26 — 42. 
t-'ompare Abstr., 19u7, ii, 9; 1908, ii, 354). — By combustion in a 
calorimetric bomb, the author ha.s determined the heat.s of formation 
of the following compounds. The first value following the name of 
the compound is the heat of combustion at constant pressure, and the 
second, in brackets, its bejtt of formation. /?)? Difiaoroethylamino, 
326-01 cal. (66-69 cal.) ; teti-alluorodiethylamiue, 566-04 cal. (116 cal.); 
tii-uj-fluoro-iu-tolnidine, 830-7 cal. (83-5 cal.) ; tri-w-HuoroacBto-m- 
toluidide, CFj-C^^Hj-NHAc, 1042-81 cal, (128-99 cal.); fluoro- 
scetaraide, 249-55 cal. (92-8 cal.) ; difluoroacetamide, 208-39 cal. 
fllj-ll cal.) ; difluoroacet-auilide, 944-82 cal, (82-7 cal.). The values 
given arc the mean of from three to .seven experiments with each 
substance. DiJluoToacetunilidey CHF.,*GO*XHPh, pu-epared by heating 
equal molecular - quantities of ditiuoroacetic acid and aniline in 
sealed tubes .at 170° for forty-eight liours, crystallises in spangle.s, 
!?■ p. 52-4°, b. p. 259-8°. 

prismatic crystals, m. p, 51-8'°, b.jt. 10R-63°/35 mm., 

IS prepared by acting on ethyl difluoroacetate with concentrated 
ammonia at - 10°. 

Comparison of the heats of formation thus determined with the 
values for the compxiunds in which fluorine h.as been replaced by 
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hydrogen shows that the decrease corresponding with the •'eplacectierifc 
of a fluorine by a hydrogen atom varies from a minimum of 17'3 
maximum of 26 ’2 cal. It is found also that the differences between 
the heats of formation of the fluoroamines and the amines, and between 
those of the fluoroamides and the amides themselves, are of the same 
order as those between the alcohols and acids and their fluoro-derivativeg 

E. H. ‘ 

Compressibility of Gases between O and 3 Atmospheres 
at all Temperatures. Axatole Leduc {Compt. rend., 1909^ 

407 — 410). — The autlior shows that the equation he put forward 
(Abstr., 1897, ii, 133) to express the deviation of a gas from 
law in terms of the pressure is not contradicted by Ra^'leigVg 
researches, since, according to the equation, if the pressure is very small 
the deviation will be inliuitesiiiial and the gas will appear to obev 
Boyle’s law as perfectly as Rayleigh found. ^ 

The deviation from Boyle’s law - pvIpQVg) is eqvml to (mjo + n/j") 
where m and n are constfints for each gas. In gases which obey the 
law of corresponding states, m and n sl^onld V)e functioiA of the critical 
constants. Ether, hydrogen phosphide, and hydrogen sulphide are less 
compres.sible, and ammonia ivS more compres.sible than the theory 
demands. r. j, q 

A Means of Holding tbe Weighed Tube Used in the Deter- 
mination of Vapour Density by the Displacement Method, 
Roueht Br.\.\i>enbur« {Cheot. Zeil., It'td), 33, 192). — The small tube 
containing the weighed .sample of substance to be examined is placed in 
a suitable iron or nickel- jacket, and by means of a suiall electro-magnet 
or permanent magnet it n retained in the upper part of the inner vapour 
tube until the operator lia.s closed the apparatus. By this means no 
loss is occasioned by the weighe<l sample falling (quicker than the 
vapour tube ran he <-lo.>cd. and on removing the magnet the small 
tube fails to the bottom. J. V. E. 

Simple Method for Determining Vapour Densities. Philip 
Blackjia.n (C/ieii). .Vetc.'*, 10o9. 99. 87 — 88). — A n»ore accurate formula 
is given for tho ealculatinn of vapour densities determined by the 
author’s method (comj>are Abstr., lOOS, ii, 157, 564 ; this vol , ii, 21). 

G. S. 

Simple Method for Determining Vapour Densities. III. Philip 
Blackman {Zmtefh. (7<«//r, 1909, 65, 549—552. Oompaie 

preceding ah>tract). -A discus.'ion of some details of the apparatus, 
and the pic'cautions t<> be ol>-^»‘rvpd, p.irticularly' with reference to the 
manometer, in dvt«THiiniii;: vapour densities by tbo authors method. 

^ G. S. 

Simple Method for Determining Vapour Densities. Vf. 
Vhilip Br.ACKMAS (J. Pfn/dcal (‘he>n., 1909, 13, 138— U3. Compare 
preceding ab.-itract.*>). -The density and hence tjie degree of dissocia 
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fcion of phosphorus pentachloride, chloral hydrate, and aldehyde 
aniuionia have been determined by the author’s method. The follow- 
ing are the degrees of dissociation under certain experimental con- 
ditions described in the paper; phosphorms pentachloride, 24-2'/ at 
iro", 54 %_at 210°, and 79'2% at 230°; chloral hydrate, 10-89°;; at 
107° and 56-41% at 120°; aldehyde ammonia, 72% at 103° and 98% at 
106°. • G. S. 

Regulation of Temperature in the Measurement of Osmotic 
Pressure. Harmon N. Morse and W. W. IIocland (Jmer. Chem.J., 
1909,41, 92 117). The importance of keeping the temperature of 

the osmotic cell as neai-ly constant as possible during the measure- 
ment of the osmotic pre.ssure ltes*iu tlie fact that the cell, being filled 
with a liquid having a high coefficient of expansion, and being attached 
to a manometer of small bore, acta a.s a .sensitive thermometer, and 
“thermometer effects” caused by fluctuating temperature cannot 
possibly he distinguished from true osmotic effects. Moreover, since 
after the development in a cell of the maximum osmotic prc.ssure of a 
solution the jp-ansference of the solvent through the membrane 
becomes very tardy, full recovery from a change in temperature 
occupies a very long tiuie. further, it is important that the cell 
should be filled at the .same temperature a.s that at which the osmotic 
pressure of the contained solution is to he measured, otherwise the 
concentration of the solution will be altered. 

The present paper is devoted to a description of the successive 
attempts to secure a constant temperature ini the baths employed in 
the work described previously (Abstr., 1901, ii, 543; 1902, ii, 5o3 ; 
1903, ii, 272 ; 1904, ii; 651 ; *1905, ii, 575 ; 1906, ii, 600, 601 ; 1907, 
ii, 439, 440, 553 ; 1908, ii, 671, 759, 1010, 1020 ; this vol,, ii, 216). 
The apparatus rinally adopted, which i.s l.iased on the pirinciple of causing 
tlie w.iter in the bath to pa<.s r.ipi<Uy first over a continuously cooled 
surface, second, over a heated surface controlled by a thermostat, and 
third, over the cooled .surface again, is described in detail with 
diagram, s. Although this apparatus prevented the temperature of the 
water in the bath from varying more than the variation in 

temperature of the supernatant air was mucli greater ; accordingly, 
similar apparatus was provided to keep also at a constant and similar 
temperature. the air in the room in wliich the bath was situated. 

A new form of thermostat is de.scribed. E. H. 

Laws of Mobility and Diffusion of the Ions Formed in 
Gaseous Media. E. JF. Welljscii {Vroc. Cumh. Phil. aS'oc., 1909, 15, 
1 — 10). — Exprc.v'iions are <lednced for tlie coelHcieut of diffusion of 
an ion through a gas, and also for its mobility ; these involve only 
known phy.sical constants. .\n ion is suppo.setl to con.si.st of two 
eJeinent.s : (I) a mass nucleus surrounded' by a sphere of force ; (2) an 
electiic churge, tlio effect of which is to increase the radius of the 
splieie of force without altering the inas.s. As the ion moves through 
bhe its charge attracts the neut.r.al molecules, resulting in an 
increase ia tho frequency cf the collisions and a diminution of the 
mean free path. 
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The calculated mobility agrees with that observed f(^r several gases 
but in the case of ammonia, ethyl alcohol, ethyl chloride, and carbon 
tetrachloride there are considerable difEerences. The calculated 
coefficients of diffusion for air, hydrogen, oxygen, and carbon dioxide 
acreo only moderately with Townsend’s experimental values. 

^ n.M. D, 


CoefBcient of Diffusion of the Emanation of Actinium, 
G. Bsuhai' {Conipt. reml., 1909, 148, 698 631). Experiments liave 

been made wiiich show that the diffusion of the emanation of acdinima 
into air and other gases is regulated by the same laws as tho.'e which 
determine the diffusion of ordinary g.ases and vapours. The rate of 
diffusion into air is inversely proporTiohal to the pressure of the air, 
and varies .as the square of the absolute temperature, from a com- 
parison of the rate of diffusion of the einauation with that of cthji 
ether, ethyl alcohol, water, and carbon dioxide, the jiullior concludes 
that the molecular weight of the emanation is about 70. 11. M, D. 


Reaction-Velocity and Diffusion. Fehencz {ZdisA. 

physikaJ. Chtni., 1909, 65, .093— 623).— In connexion with the >,!,yes- 
W'hitriey-Nenist theory as to the dependence of the velocity of re ictioii 
in lieteroueueous svstems on the rate of diffusion, the author deduces 


some V 
course 


erv complicated eiptalion.s which are intended to repre.seut the 
of' the reaction in certain -special eases. G. S, 


Diffusion through Membranes. Oasimir Jam.czykski [J. 
Chim. Phyn., 1909,7, 11 7—128).— Tlic apparatus cou,si.sts of a flat, 
circular dish divided into two equal portions by a vertical paitition, 
part of which consi.-ts of a circular piece of cigarette paper. Eich 
comp.artment is provided with a stirrer. The dish is .supported 
horizontally in a therino.stnt at constant temperature ; the solution to 
be examined is placed in one compartment and water in the other, ,md 
the stirrers started. After a few minutes, portions of the solutions 
are removed simultaneously with a special form of double pipette nnd 

'"Experiments were made with solutions of sodium chloride, of 
pota.ssiiimchh.ride, and of hydri.ebloric acid of different oonceiiti’irtions. 
The results appear to be .aeeurate to about 2"„ and the adyaatages o 
tlie method are it.s rapidity and tlie f.act that the results are not 
disturbed bv .shaking, whieli is a drawback of the usual methods. Un 
the other h'liid, the method only gives oompar-ative results. t.. s. 


Free Pressure in Osmo.sis. L. Vegaud (/Voe 
1‘J09 15, 13 93). — AMi'a-<mr-inents have been inaiie or ttif ' 

with’whii l. water passes tlirougli a semi-periiieable iiiemluaiie uni er 

dilferen'. hydrostatic pressuro.-. and also of the velocity of 
aqueous solutions of .-iioroso of tliffoient corureFilriLtion>. u ^ 

case the velocity is proportional to the pressure. H the o>mo a y 
the initial velocity is ahnormally Ingh, and gradually a y 
steady state is re..<dicd. This state set.s in more quickly .am . 
pronounced for dilute than for more concentrated solutions , 
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dependent on soundness of the semi-permeable membrane. If the 
frictionAl and osmotic velocities are plotted on the same diagram as a 
function of the hydrostatic and osmotic prea.sure 3 respec*ti\'ely, it is 
found that the friction line is a tangent to the osmotic curve at tiie 
sero point. ‘Ifrom this relationship the conclusion is drawn that the 
work required for the osmotic pa.ssage of w.ater through the membrane 
is equal to that required for pre.s.sirig the pure solvent through with a 
velocity equal to the osmotic velocity. It follows from thi.s that in 
osmosis there is a motion of pure water through by far the greatest 
part of the membrane. In p!iK.sing through the membrane from the 
side of the pure solvent, the pie.ssure falls to a miminium value and 
then increases to the pressure of the solution. In the latter region 
the motion takes placed against the pre.ssiire fall and cannot be a 
motion of the fluid in bulk, but is an inter-molecular motion main- 
tained by the energy which becomes available when the two liquids 
are brought into contact. The difference between the pressure on the 
solvent and the eminiminm pressure is called the free pressure of 
osmosis. For small velocitie.s thi.s free pres.sure is equal to the 
osmotic pre.ssure. H, id. D. 

• 

Osmotic Studies. Loui.s KAHLE.snKitG {J. Physiad Clmn., 1909 
13, 93—113). — In reply to the criticisms of Cohen and Commelin 
(Abstr., 1908, ii, 811) on his earlier work (Ab.str., 1906, ii, 337), the 
author maintains that they have failed to show that stirring is 
unnecessary in measuring osmotic pie.ssures ; tho criterion is not that 
fairly concordant results may be obtained without stirring, hut that, 
in compai^ible experiments, higher pressures are always obtained 
when tho solution is stirred. 

Three additional observations of the osmotic pre 5 ,sure of a 0'125 
normal solution of sucrose in pyridine at 0" have been ni.ade by 
the previous method. Tho highest pre.s.sui'e observed was only 
23 cm. of the osmotic liquid ; this developed within ten hours, 
remained constant for three day.s, and then began to diminish. This 
supports the author’s previous statement that the o.smotio pressure of 
such solutions is vei-y much smaller than the gas pressure. 

The osmotic apparatus u.sed by tilohen and Commelin is adversely 
criticised, and tho author maintains the validity of his previous 
results in all respects. U. S. 

Solutions in Mixtures of Alcohol and Water. Eexst Guxo 
{Ann. Physikt 1909, [iv], 28. 663 — 661. Compare Abstr., 1908, ii, 
ItiO).— lu reference to the atllhor’s previous ptaper. it is pointed out 
that the miscibility of ethyl alcohol and water in presence of potassium 
carbunato has been .also examined by J. M. IJell (compare Abstr., 
1905, ii, 684), The two series of observations agree satisfactorily. 

H. M. D. 

Ultramicroscopic Observations on Crystalline Liquids. 

P. Vox Wei.majix {Zeitsch. Che.in. Pud. Kodoide, 1909, 4, 59 — 62 ; 
J. Russ. P/iys. Chem. ,S'cc., 1909, 41, 28 — 33). — p-Azoxyaiiisole, 
amsaldazine, cholesteryl propionate, and cholesteryl benzoate have 
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been examined by means ot the ultca-microscope during the transition 
from the isotropic liquid through the anisotropic liquid to the 
crystalline, solid condition. The obserrations made confiim the 
author’s view that the cry.stalline, liquid condition is charactei i.sed by 
the presence of very small, crystalline particles, in which the forces 
which determine crystalline form are developed to only a relatively 
small extent. D, ‘ 


Spontaneous Crystallisation. Rene Makoelin (Compt. rend., 

1909, 148, 631 633). — The author’s observations on the spontaneous 

crystallisation of solutions of load acetate lead to the conclusion that, 
other things being equal, the power of spontaneously crystallising 
decreases with increase in the time during which the system lias been 
maintained in the liquid condition, and is independent of the mimbev 
of times the .solution h.as been cry.stnllised. With increase in tie 
temperature at which the liquid has been heated, the power of 
crystalli.sing spontaneon.sly dimirrishes. The ohsf*ved facts cannot 
be e.xplained on a molecular kinetic hypothe.'is, or on the assunoption 
that the cry.«tallisation is due to the pr esence of crystalline nuclei in 
the supercooled liquid. On the other hand, the view that the ctyskl- 
lisation is due to particles of foreign suspended matter, is in agreement 
with the observations. 

It has been found itr the case of stipercoolerl solutions of pota.5sium 
nitrate that tinely-powder-ed substances are much more effective in 
inducing crystallisation than tire same substances in the form of 
larger [uirticles. The action ot the small particles is su|mosed to be 
siinilar to the action of these in the condensation of siiplrsaturatcd 
vapours. 

Gaps in Isomorphous Mixtures. Wladimib T. \erxadskt 
(Bull. Acad. idci. St. PeUr.ibourg, 1909, 139 — 1 49).— -Denial of the 
existerrce of gaps in rsomorplrorrs mixtures is not in accord with 
observed facts, .such gaps being especially marked rn the case of 
minerals, attd at.-u existing in other cases (compare Storteabekej', 
Abstr., 1903, ii, 470 ; .Muthmaitn and Ivunze, .\bstr., 1^95, ii, 7; 
Go.ssner, Abstr., lOOd, tr, 360). '■ 


Adsorption (Dyeing) and Cohesion (Felting) of Woolen 
Fibres and Swelling Affinity. Eu. Jl-stis-Muellek (^eitsc i. «e»i. 
Ind Kolloide, 1909, 4, 64— TO).— The adsorption phenomena winch aro 
observed with ad.sorbenls, such as animal and wood-ch.arcoal, are not 
comparable wit)i those which are met with in the (‘ca^o o a 
such as cotton and wool filrrcs, which undergo a pro.’css of 8’’^ " 

tion in contact with the meilium coirtainiiig the adsorbable sir s an . 
Comparativ-e measurerircrtts of tiro extent to which^ woo li is.s . 
together .after lieatirig for several hours at 100' m disli ’ 

dilute solution.s of sulphuric acid, and in a natural water “'f 
a large proportion of lime, have been made. Both aci .an 
accelerate the gelatiuisation process. .Measurements irere a s 
df the amounts of various colouring matter.s absor oc ) 
charcoal, woorl-chareoal, anH wool from a^iuoous so u ions. 
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variation of the adsorption with the temperature, and the influence 
of acids and alkalis on the adsorption, indicate that the adsorption 
process in the case of woollen fibres is quite different from that of the 
charcoal. Whereas the cause in the jatter case is to be found in 
capillKLi’y affiriity, the adsorption by wool fibres is due to what the 
author terms “sweUing affinity.” H. M. D. 

The Borderland between Colloidal Chemistry, Mineralogy, 

and Geology. Cornelio Doelter and Felix Corvu {ZeiUch. Chem, 
JhA. KoUoide^ 1909, 4, 89 — 92).— A collection of notes relating to the 
structure of naturally-occurring .substances from tlie .standpoint 
of colloidal chemistry. The relation.^^hip pointed out by Cornu (this 
vol, ii, 222), that for every simple mineral colloid there i.s a corre- 
sponding crystalloid, is termed the " homoisochemite ” lasv. Mineral 
colloids which correspond in com(X)sitioD with such crystalloids are called 
pseudO'Stoicheiolites, A sub-division of mineral coUoid.s is suggested, 
depending on the number of adsorbed compounds. H. M. B. 

Extension of the Notion of Solubility to Colloids. Jacques 
Duclaux {Compt. rend., 1909, 148, 295 — 207). — Colloidal solutions 
can be concentrated by filtering out the solvent under pressure 
through collodion. An increasing pressure will remove more and 
more solvent, until a limit is attained where the colloid solidifies. 
This limiting pressure is termed the “maximum osmotic pressure” 
of the colloid, and the limiting concentration the “solubility” of the 
colloid. 

The solubility so defined of gelatin is about four parts in one hundred of 
water, of gelose less than one in one hundred, and of some kinds of ferric 
oxide more than sixty in one hundred of water. The osmotic pressure 
of Bredig's colloidal platinum is le.s.s than 20 mm. of water, wherea.s 
that of ferric hydroxide is more than 20 metres of water. 

The author proposes to employ this conception of solubility in 
defining the relative stability of various colloids, in describing the 
modifications of a colloid through added substances, etc., and also 
in separating colloids from one another as salts are crystallised. 

Experiment has shown that tlie .solubility of a colloid is very closely 
related to the size, composition, and electric charge of the molecular 
clusters which compose it. it. J. C. 

Theory of Reversible Sols. H. Waldesiar Fischer and O. 
Bobertag {Jahrsb. Schlfis. Ges . vaterland Cult. Xaturwiss, Sek.y 1908, 
Reprint 1 — 15. Couip.'ire Abstr., 1908, ii, 1024).— For the study of 
revGr!?ibIe colloids it is necessary to have as a standard sub.staiice 
one which is perfectly free from electrolytes, is a simple chemical 
substance of known constitution having a minimum reactive power, 
of great stability, and of higli molecular weight. It is found that 
myricyl alcohol, iiud the paraffin, prepared there- 

from sulliciently fulfil these requirements. 

The behaviour of myricyl alcohol towards chloroform, amyl alcohol^ 
ether, alcoljol, and benzene is practically identical, it being almost 
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insoluble in the cold, the solubility increasing rapidly with 
temperature. 

A hot saturated solution Avhen suddenly cooled changes to a s 
solid, gelatinous mass. The temperature at which gelatinisat' ^ 
takes place is to a great measure dependent on the concentraf 
of the solution ; a critical point is reached as in the case of 
incompletely miscible liquids. ^ 

Fi'om tliis it follows that the concentration of the Gels varies w'fi 
the temperature, and, therefore, the chloroform, ete.j that is jireseiit 
neither as chloroform of crystaUisatioii or in molecular couibinatjo^* 
nor is it simply absorbed. When a 0'01%ethereal solution of myncH 
alcohol is suddenly cooled to - 60°, a reversible sol is obtained ' 
opalescent liqiiid from which a drop of cold alcoholic solution of carbon 
dioxide causes a fiocculeiit precipitation. 

Smaller values are obtained for the solubility of myricyl alcohol iu 
chloroform and amyl alcohol when the temperature is iucveaseil thin 
when the temperature is decreased. If very slowly cooled, myrinl 
aU'oiiol .'^ejiarates from solution in small, rhombic crystals, wbith jkdilr 
lose the chloroform wl>en exposed to the air, J". V t; ^ 

Apparent Colloidal Diffusion. Porosity of Collodion 
Membranes. ii.\PiiAKL E. biKSEo.\XG {Zeiisch. Chem. Ind. Kollmh 
1909, 4, 62 — 06). — A case of apparent diffusion of colloidid silver 

chloride is described. A silver chlorhio-collodion emuision, which bad 

been prepared from silver nitrate and lithium chloride and coDtaioeda 
very slight excess of litliium chloride, was spread in a thin layer on a 
glass? plate aid dried at the ordinary temperature. The silver chloride 
wa.s distributed through the layer of collodion in a finely divided granular 
condition. After some weeks the ^ilve^ chloride was found to have 
become quite coarse-grained and non-transparent, and instead of beiug 
uniformly di^tlibutc^^ through the collodion, it was now found to lie 
entirely on the >urfnce of tlic collodion membrane. Tliis appaverit 
diffusion of the colloid is attributed to the solvent action of the small 
esces.s of lithium chloride on the silver chloride. The collodion him is 
.supposed to ex€‘rt a pressure on the salts present, and silver chloride 
separate.s on the surftice. The lithium chloride thus sot free dissolv?,? 
more of tlie tine-grained silver salt in the interior, and further separatioa 
of the dis.solved colloid takes place at the surface. 

L'nsuccessful attempts to obtain partly porous collodion film-: are 
dcscribcil. H, M. D. 

Freezing of Jelliee. Grsei’pe Bklni (/?e>*., 19 09 , 42, 563 —565). 
— Tire resrihs obtained by Lottovmoser (this vol., ii, 27) conlirm those 
published by the author some time ago {Hend. .S’oe. chim. Rotnci, 190j, 
3, 1). Analyses of the cry .'•talline .‘^ulKstance obtained by ireezingtbe 
gel of sibric acid sliow that it.s composition is not definite, but lbs 
between SlO ,0'78HH.,D and SiO«,3*67HyO. A constant rolalionship 
between the ijuantily of water in the hydrogel and in tbo trystalhue 
silicic acid could iiot Ik? discovered. 

Mechanism of Agglutination. Leonor Muhaelts {Zeit^ch.^ 
Chem. Ind. KoU.oide, 1909, 4, 55). — The author points out that Loebs 
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,,iew (ihid., 1908, 3, 113) of the process of agglutination involves the 
conclusion that the surface tension not only dimini.shes, but, indeed, 
becomes negative ; this is contradictory to the generally accepted view 
that coagulation phenomena are accompanied by a diminution of the 
total surface. Loeb’a observations can be e.vplaiued quite readily in- 
terms of the latter view. H. il. D. 


Passivity in Acid Solutions. Otto Sackuk [with ,T. Alvakes] 
iZeitsch. Eleklrochem., 1908, 14, 607 .613). — A current is ' passed 
through a cell containing a nickel anode immersed in sulphuric acid 
and a copper cathode in copper sulphate contained iu a porous pot. 
With small currents, the K.M.F. at the terminals of the cell is 
proportional to the current ; when a certain current strength is 
exceeded, the E.M.F. rises suddenly, indicating that the nickel 
has become passive. The critical current is approximately pro- 
portional to the area of the anode and to the concentration of the 
hydrogen ions in the solution. It increa.ses rapidly with the 
temperature, and with the quantity of halogen ion in solution. The 
nickel is dissolved quantitatively below the critical current density, 
but, above it, small quantities still go into solution. It is shown that 
the current density which would be sufficient to reduce the concen- 
tration of the hydrogen ions at the surface of the anode to 10"^, and 
go permit of the separation of nickel hydroxide, is very much smaller 
than the critical current density observed. The explanation of 
passivity by the formation of an insoluble skin of hydroxide is 
therefore rejected. T. E. 


Passivity in Aci4 Solutions. II. J. Alvares {Zeitsek. Ehktro- 
chem., 1900, 15, 142 — 144). — Iron is inve.^tigated in the same way as 
nickel (preceding abstract). The critical current is higher when the 
anode is rotated than when it is at re.st ; it increix.ses with the concen- 
tration of the sulphuric acid to a maximum (at and then 

diminishes again. The addition of halogen ion.s makes uo difference 
to the critical current ; a rise of temperature increases it. In the active 
condition the iron is covered with a black skin, which disappears when 


it becomes passive, the metal assuming a matt, metallic appearance. 

The critical current for chromium increases continuously with the 
strength of the acid, as is the case with nickel ; chromium also 
becomes passive in hydrochloric acid. In the active state the chromium 
dissolves as the green chromic ion, whereas in the passive state it 
dissolves as ehromio acid. T. E. 


Formation of Esters. Avtos Kail.an Elehlrooham.., 

1909, 15, 106—110). Rudolf Wecschk.ideu (ttid.. 111).— Polemical 
papers referring to a criticism of Kailaii’.s work by Goldschmidt (this 
vol., ii, 129). '1'. E. 

Atomic Weights. Julies Delausey and Maurice Garsier 
(.l/o)i. tici., 1909, [iv], 23, 37). — An attempt to deduce a connexion 
between the atomic weights of related elements. if. M. G. 
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Forms of Matter. II (continued). P. P- von 
{Zsitsch. Chem. ImL Kolloidey 1909, 4, 123 — 139. Compare this vo] 
ii, 132, 221). — The absence of precipitation on the addition of a dilut’ 
solution of aluminium chloride to concentrated ammonia solutioug ‘ 
not always due to the formation of a true solution, but is determined 
by the formation of a hydrosol. ISuch a hydrosol results as a con 
sequence of the peptisation of the very finely divided precipitate of 
aluminium hydroxide. The conditions for the formation of the 
aluminium hydroxide hydrosol in ammonia solutions are discussed in 
detail. There are two limiting concentrations below and above which 
the peptisation does not occur, and an intermediate concentration for 
which the hy’drosol formation reaches a maximum. 

Other special cases are considered, and the author then give.? the 
general conditions which are necessary and sufficient for tlie occurrence 
of peptisation phenomena. These conditions differ somewhat from 
those given by Lottermoser (compare Abstr., 1907, ii, 851). 

Although barium sulphate and aluminium hydroxide have been 
examined in very great detail, numerous observations have been made 
on the precipitation phenomena in the case of a very large number of 
other insoluble substances. A list of substances which have been 
obtained in all possible forms of fine-grainod, crystalline {so-called 
colloidal amorphous) precipitates is given. For the investigation in 
any particular case of the influence of coucentratioD on the nature 
and structure of the precipitated substance, it is necessary that the 
product VC should be kept constant in the experiments, F being the 
volume of the solution and C its concentration. 

From a consideration of the factors which determine the nature of 
the crystallisation process, it is shown that the order of magnitude of 
the solubility of a sub.stance can be ascertained from the form of the 
precipitate, which is obtained under given conditions. H. M. D. 


Apparatus for Rapidly Obtaining a Stream of Water at 
Constant Temperature for Refractometers and Polarimetera 
Von HEYGENDOKf? {Chern. Zeit., 1909, 33, 241). — A reservoir of 
about one litre capacity is fitted with an outlet i\t the bottom and an 
overflow tube which can be readily adjusted so as to maintain any 
required constant head of water, lly this means a constant flow of 
water from the outlet is made to pa.<s through a copper coil heated by 
a Bunsen burner to the temperature necessary to raise the temperature 
of the outflowing water to that required. The adjustment of the 
water flowing into the reservoir keeps the head of water constant, and 
by raising or lowering the waste tube the water may be caused to flow 
through the hot copper coil at a more rapid or a less rapid rate, thus 
decrea,«iing or iiftrea.sing the temperat-ure. With this ariaugt'ment it 
is possible to maintain a current of water through jaiketed tubes,' 
etc., at temperatures between 20 — 40'^ by using an oidiuary ]lun?eD 
burner. J, \ , if. 


New Porrae of Condenser. H. Stoltzemikro {Zeitsch. 
67i«w., 1900, 22, 351. Compare Abstr., 1908, ii, 938).~A double 
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cylinder condenser, Fig. 1, and a - spiral condenser with water-jacket, 
Fig. 2, have been devised so as to present maximum cooling surface, 
and have the advantage of being 
readily detachable for cleaning. They 
jire modifications of those described 
previously by the same author. . 

^ J. V. E. 

An Apparatus for Decanting 
and Filtering. J. Hudig {Ohem. 

1909, 99, 112—113; Chem. 

Zeit., 1909, 33, 298— 299).— The 

apparatus described and figured in 
detail consists of a horizontal shaft 
fixed rigidly on a stand ; on this 
shaft rotate several holders made of 
wood, each carrying an adjustable 
spring clamp to hold a daak. Eeside.s 
this spring clip each holder is fitted 
with a clamping spring for the pur- 
pose of attaching a glass rod to serve 
as a guide for the outflowing liquid. 

At the side of each holder a wooden 
cog-wheel is fitted which engages with 
a worm spindle moving in a guide 
that is rigidly fixed to the shaft. 

The worm spindle can bo clamped by 
means of a small nut, A flask may therefore be held in any desired 
position or may be slowly tipped by turning the worm spindle by 
means of a milled head. 

By means of this arrangement the operation of washing 
a precipitate by decantation and finally transferring it to^a filter may 
be considerably facilitated and hastened. It is claimed for this 
method that the fluid may be decanteil absolutely free from precipitate ; 
the filter may bo kept constantly filled ; the precipitate may be 
completely washed ; and several tiltrations may be simultaneously 
effected. J. V. E. 

Demonstration of the Expansions of Gases and Vapours. 
H. -Rebejjstorff {ZeiiBch. physikal.-chem. Unterr., 1908, 21,378 — 383). 
— A series bf experiments, illustrated by figures of the apparatus, 
employed in demonstrating the alteration in the volumes of gases and 
vapours as induced by change of pressure. G. T. M. 

• Supercooling of Water. V. Kummf.rell {ZqUbcH. phyaikal.-chEm. 
Unterr., 1908, 21, 391). — A basin containing ctW is placed on a layer 
of water, and as the ether evaporates, a stagp is reached when the 
©vapor ting liquid froths up suddenly in a manner quite distinct from 
its superficial evaporation. This phenomenon is due to the super- 
cooling of the underlying water, which finally freezes, generating a 
Considerable amount of heat, and thus cauijing the more rapid frothing 


I'lc. 1. Fig. 2. 
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up of the ether. At this point the basin is found to be frozen to the 
moistened surface. * ■ f. JI. 

A Demonstration of Atmospheric Humidity and Cold 
produced by Evaporation. H. Stroman (Zeitsch. physilad^chem. 
Unterr , 1908, 21, 390 — 391).— Two* small Erleumeyer flasks, one 
containing a little water and the other a similar amount of concen- 
trated sulphuric acid, are each fitted tightly with a cork carrying 
a test-tube in which ether is placed. A stream of ordinary air is 
blown through the two test-tubes so that the ether ev.iporates. The 
tube over water becomes encrusted on its exterior with ice, whilst the 
lube over the strong acid remains unchanged. The interiors of the 
tubes leading in the air current will both become encrusted with 
ice, showing the humidity of ordinary atmospheric air. G. T. M. 

A Lecture Demonstration of Lime burning. Kakl Scheid 
(Zeitsch. physihal.-chem. Unterr., 190S, 21, .393— 394) -—A steel or 
platinum tube with an oblii|uely truncated closed end i.s used for 
heatinv various forms of calcium carbonate. When the open end 
is fitted with a glass tubulure, a large amount of carbon dioxide can be 
quickly collected an.l tested. The inver.so change can be observed by 
connecting the tube with a manometer and gently heating the platmum 
tube with a very siu.'iU tiaiue, wheo the recombination of tlie gas with 
tho residue is readily indicated. 


Inorganic Chemistry. 


Quadrivalency of Oxygen. H. Stanlrv Kf-ooiiove (Cta. 
Veirs 1909 99, 109—110. Compare Abstr., 1908, ii, 5b4).— Ihe 

recent work’d' Miss Hinedley on the constitution of the carboxyl group 
(Trans., 1909, 95, 231), the formulation of which is con.sidored to be 

-C<M , has prompted the author to consider this question m the 

lioht of its thermo-chemical properties. Arguments for and agaiist 
this constitution of the carbOxyl group are rf 

assumed that when oxygen becomes quadrivalent the tlieima ' ^ 

the two pirimary valencies reinain.s unaltered. It is, 
probable that when oxygen functions as a quadrivalent . 
thermal value of it.s tw,o primary valencies will be i „f 

be so, all the arguments from the thermal point of vievv ^ ^ tP 
the aliove formulation entirely break down. Brom 4 
available, tho conclusion is drawn tirU the ii^ad ■ 
formula for tho carboxyl group cannot be justified. 
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Concentration of Hydrogen Ions in Sea- Water. Wilhelm E. 
Kingek 1909, 6, 113 — 123. Compare Ringer and 

Kliiigen, Abstr., 1908, ii, 320; Salm and Friederithal, Abstr., 1907, 
ii, 389; Neumann, Abstr., 1894, ii, 373; .Stnale, Abstr., 1894 ii 
436 ; Bo.se, Abatr., 1900, ii, 704; 1901, ii, 589 ; '.1902, ii,'58 ; 
Wilsmore, Abstr., 1901, ii, 2, 142; Cogge.shall, Abstr., 1895, ii,' 
377 ; Richaids, Abstr., 1898, ii, 7; Jahn, Abstr., 1900, ii; 522; 
Sauer, Abstr., 1904, ii, 307 ; Palmaer, Abstr., 1907, ii, 424‘; Abeeg 
and Bose, Abstr., 1900, ii, 127 ; Sackur, Abstr., 1902, ii, 121 ; 
Tower, Abstr., 1896, ii, 142). — Reference i.s made to the work of the 
.authors cited, and the results of a nntuiter of determinations of the 
concentration of the hydrogen ion.s in various parts of the North Sea 
arc given. C,, varies between O'SS and 1-40x10-*. The water? 
is slightly alkaline, and there is not any appreciable difference*, 
between samples from the northern .and southern parts of the ocean;’' 
In those from Bommelfiord the acidity increases with the depth 
and with increase in the percentage.s of salt.s and carbon dioxide. No 
definite relation between the percentage of salts and the concentration 
of hydrogen ions was observed. It is pos.sible that increase in 
acidity is associated with fall in temperature. A. J. W. -• 

The Molecular Magnitude of Sulphur in Bromoform ' 
Solution. Alessandro Boroo and M. Amadori {Atli R. Accad. 
Lincei, 1909, [v],. 18, i, 138 — 141. Compare Paternh, this vol., 

ii, 118). — Sulphur in bromoform solution gives cryoscopic results 
corresponding very exactly with the foimula Sj. 

Pure bromoform, distilled in a vacuum and repeatedly frozen, is 
best preserved in the solid .state in the d.irk, being thawed immediately 
before use. C. H. D. 

Equilibrium in the System Colloidal Sulphur-Solution of 
Crystalloid. The Svedbeuc {Zeilsch. Chem. Ind. Kolloid^:., 1909, 4, 

49 — 54). — Colloidal sulphur wa.s prepared by slowly adding a con- 
centrated solution of sodium thiosulphate to concentrated sulphuric 
acid, the temperature not being allowed to rise above 25?^; after the 
addition of water, the mixture was wa.shed, lilteied, and the resulting 
solution precipitated by addition of sodium chloride ; the separated 
sulphur was then decanted, centrifuged, dissolved in water, and again 
precipitated, these operations being repeated until the .sulphur was 
quite free from sulphate. 

Ihe solubility of this colloidal sulphur in 0*2, O'.l, 0'4, and 0'5 
molar sodium chloride, 0*2 molar soriium bromide, and 0-2 molar 
sodium sulphate solutions was measured for a series of temperatures. 

In all cases the variation of the solubility (c) with the temperature (t) 

IS given by the equation in which ^ is a function of the 

concentration of the dissolved l•ry^talloid, For equimolar solutions, k . 
fippears to be independent of the anion of the dissolved electrolyte. 

H. M. D. 

The Absorption of Sulphur Dioxide in Water. W. Fulda 
yi-'rh. Kaig, Geswtd. Amt., 1909, 30, 81 — 86j. — A theoretical paper 
VOL. xcvi. ii. 21 
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dealing ^vitli the deviation from Henry’s laW’* of the solubility of 
sulphur dioxide in water, as determined by-earlier investigators. 

^ S. B. B. 

Pyrosulphuryl Ohlorido, SjO^CIg- Wilhelm Pbakhtl and Pau^ 
Bortjsski ( Jiei/ac/*. anorg, 1909, 62, 24 — 33). — ^Tbe pyrosulphnry] 

chloride described by previous observers, with the exception of 
Honowaloff (Abstr., 1883, 553, 782, 900), has been a mixture con- 
taining Bulphuryl hydroxychloride, SOgCl'OII. The pure compound 
prepared by the action of sulphur trioxide on carbon tetrachloride' 
the crude product being repeatedly subjected to very slow fractional 
distillation, boils at 150‘7°/730 mm. .. The presence of the hydrosy] 
compound in most preparations is due to the presence of some 
sulphuric acid iu the sulphur trioxide used. The crude product is 
^ best purified by the cautious addition of ice, which decomposes the 
. sulphuryl hydroxychloridc rapidly, the lower layer, wliich may be 
separated, then cousisting of nearly pure pytosulphuryl chloride 
D® 1*876, D*® 1*844. The vapour density at 205® is normal, moisture 
being excluded. 

Pyrosulphuiyl chloride reacts very slowly wit>» water. In moist 
sir It becomes turbid, owing to the separation of drops of sulphuric 
acid^ which disappear on warming and reappear on cooling. 

0. H. D. 


Catalytic Oxidation of Hypophosphorous Acid by Copper. 
J. Bocgault ifioinpl. rend., 1909, 148, 415 — 417).— On adding a 
solution of sodium hypopbosphite to a large excess of copper sulphate, 
a brow’nish-yellow precipitate is formed, which, on boiling, is gradu- 
ally converted into a well-crystal lised powder, consisting of extremely; 
pure copper. If, however, excess of hypophospbite is used, a granular, ' 
brown precipitate, probably VViiru’s hydride, CugH^, U obti.iiied, 
which, on heating, gives a large volume of hydrogen and a frothy, 
reddish-brown precipitate of copper. This precipitate has a very 
powerful catalytic action on Holutions of sodium hypophosphite, 
whereby hydrogen is evolved, and the hypophospbite becomes oxidised 
into phosphite and pliosphate. The action is stopped by the accumu- 
lation of acidic products, but on iioutralising tbe liquid or taking a 
fresh portion of hypophosphite, more hydrogen can bo obtained. 

By placing 0 35 gram of the copj^er powder in four solutions of 
hypophospliite successively, 4 litres of hydrogen were obtained. 

Copper precipitated by zinc has a similar, but much feebler, 
catalytic activity. ^ R. J. C. 


[Preparation of Colloidal Arsenic.] Chemiscue Fadkik vo.v 
Kriedr. Heyden (D.K.'B. 202561). — A stable colloidal solution of 
arsenic may be obtaii ed by reducing its compound iu an 
medium in the presence of a protective colloid. White arsenic 
dissolved in aq\ieous sodium hydroxide containing some 
material, such as white of e^gg, lysalbic acid or gelatin, is 
by alkaline pyrogallol. The solution is dialysed or the co oi 
arsenic precipitated by acid, washed, and again di-^isolved in 
The colloidal arsenic may be procipitated from solution ijy 
alcohol, or a mixture of the latter with ether. On evaporating 
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Bolution, %Winea in oiaet, lostious lamellre, which dissolve in 
water to a deep prown aolution. G T M 

The Giorgio Spkzia (AtH R . Accad . 

Sci. TorinOf 1909, 44, 95 107).--Quartz hexagonal 'prisms, cut from 

crystals in directions perpendicular to the axes, were suspended in 
heated solutions of sodium silicate in which fragments of quartz were 
placed. Each experiment lasted several months, the temperature 
being as high as 340 m th® neighbourhood of the solution. Sodium 
chloride in the solution modifies the growth, causing greater limpidity, 
striations on the prism faces, and a different development of the 
rbombohedral faces. The greatest growth takes place when the, 
principal axis of the prism is vertical, that is to say, parallel with the 
diffusion currents. 0. H D 

Thermal Effects of the Musical Are. [Probable Oryatallisa-: 

tion of Carbon.] La Rosa {Compt. read., 1900, 148, 616—617). ' 

By a suitable modi&cation of the experimental arrangement pre- 
viously described {ibid., 475), the author has obtained from sugar 
carbon, transparent, crystalline particles, which fall in bromoform and 
methylene iodide, and are sufficiently hard to scratch a ruby. 

H. M. D. 


Combustion of Gases without Flame and the Conditions in 
Incandescent Lighting. Jean Meunier {Compt. rend., 1909, 148, 
292 — 294. Compare this vol., ii, 463). — A platinum wire was' 
substituted for the fork and mantle of an ordinary Welsbach burner 
with ^ glass chimney, and by careful manipulation of the gas supply 
the platinum could be maintained in incandescence, although there 
was no flame at the burner or the wive. Local combustion could 
thus go, on at the surface of the wire, although the whole chimney was 
filled with an explosive mixture, but a sudden disturbance of the gas. 
supply or outer air caused the burner to light up with a mild ’ 
explosion. Combustion of gases without flame is similar to the 
combustion of solids like carbon, being attended by a convergence of 
molecules to the ignition point. R, J. C. 


Argon in Association with Radioactive Zirconium Minerals. 

Andreas ton Anthopoff {Zeiteck. KUkirochtm., 1909, 15, 144—145). 
-^0. Hahn suggests {ibid., 50) that the argou found in a zirconium 
mineral (Abstr,, 1908, ii, 943) was derived from the atmosphere. The 
author states that the quantity was far larger than could be accounted ; 
for in this way. X. E. 

Corroded Metals. Willem P. Jorissen {Chem. Weekhlad, 
y09, 6, 150 — 153). — An account of the corrosive action of light and . 
air on certain metals and alloys. A. J. W. 

Laboratory Preparation of Sodium or Potassium Hydroxide 
Carbonate. Willem P. Jorissen and H. Filippo, jun. 
t mn, Weekhlad, 1909, 6, 146 — 149). — The authors describe a method 
^ preparing sodium or potassium hydroxide free from carbonate by 

21^2 
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a modification of the Castner-Kellner process, using a mercury cathode 
in a solution of the crude hydroxide. The amalgam formed is 
decomposed by water,. *• ' A. J. 

Theory of the Bell-Ohamber Process. Andre Bbpchet ( Bull . Hoc 
ehim., 1909, [iv], 5, 202—207. Compare Ahstr., 1908, ii, 1034)._a 
critical discussion of the causes of the divergence in the views of the 
author and of Chancel (this vol., ii, 235) as regards this process, is 
given. • f. A. H. 


Potassium Perborates. Conway von Girsewald and .t. 
WOLOKITIN (Ber., 1909, 42, 865 — 869). — The authors have prepared 
two potassium perborates having the formulas 2 KB 03 ,H 20 and 
2KB0s,H205. 

The former is obtained by adding 100 c.c. of a cold 75% .solution of 
potassium metaboiate. IvBO^, to 1020 c.c. of a cold 3% solution of 
hydrogen peroxide. After soiuo hour.s the liquid is filtered and the 
perborate precipitated by addiirg 900 c.c. of methyl alcohol. The salt 
is collected after twelve hours and washed with ice-cold water. It is 
a microcrystalline powder, of which 1*25 parts are dissolved by 100 
parts of water at O^aud 2*5 parts at 15'^. The salt is stable wiiecdry, 
but an aqueous .solution loses its active oxygen at 50° in an hour and 
more slowly at lower temperatures. 

The second salt, •IKBOj.TT .O.,, is obhiined by the same process, but 
using 30% hydrogen peroxide. It is a fine, white powder, wliioh is 
stable at the ordinary temperai lire. When rapidly heated it 
deflagrates at 150—160°, but when heated slowly, the .active oxygen 
is quantitatively evolved. One hundred parts of wai er dissolve O 'O 
part at 15°. Both salts have considerably stronger antiseptic 
properties than either boric acid or potassium chlorate. J. C. C. 


[Preparation of Persulphatee.] Vereiniote Chemisohe Werke 
(D.R.-P. 205067, 205068, and 2050119). — It has been found that the 
yield of persulphate is con.siderahly iuertased when simple or double 
cyanides are added to the sulphato solution in the electrolytic celt A 
cold concentrated solution of sodium hydrogen sulphate containing a 
small pro|K)rtion of potas.sinm ferricyanide was electroly.sed ^ 1 “ 
a current nf anode density of 0*167 ampere per sq. cm. The yioU 
was maintained by the .addition of further quantitie.s of ferncyani e, 
and after thirty-six ainpeie hours a total yield of 84% of persu p a c 
was obtained. Alkali cyauales, thiocyanates, and cyanamides produce 
a similar effect. The sodium peisuljihate obtaiiged in 1®.''; 
separates from the concentrated solution as a sludge-like ’ 

which is purified only with difificulty. A granular form hf 
persulphate is, hoivever, obtained when a small amoimt ot “T® 
salt, particularly a cyanide derivative, is introduced into 
“lytic solution. 


sol 


ihemical Composition of Colloidal Silver Produced 
G. Rsiriere*^ (Compt. rend., 1909, 1^. 354--i5' 
of the noble metals have a conductivity much gr 
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of the water tS^are prepared from, but insufficient to be attributed 
to metallic conduction. The explanation suggested by Blake in the 
particular case .of silver, thit soluble silver oxide is the conductine 
agent, is now confirmed. On precipitating colloidal silver witli an 
electrolyte (barium nitrate), a minute amount of silver remains in 
solution, which is roughly proportional to the original conductivity 
If a small current m passed between silver poles under water the 
colloidal solution obtained is brown, and has a low conductivity ’ As 
larger currents are employed, the colloid particle.s tend to increase in 
size, so that the solutions may be greenish or bright green In these 
case.s there is more electrolysis of the water, and hence mere formation 
o( silrer oxide. In general, the conductivity of green colloidal silver 
is much greater than that of brown. The addition of an electrolyte to 
brown colloidal silver first produces a change of colour to green and 
then a further agglutination of the granules into a floceulent 
precipitate. 

Soluble silver oxide, often considerable in amount, may greatly 
influence the properties of colloidal silver, particularly its biSogical 
action. j 


Lead ^Chromate. Edward E. Free {J. Phyncal Chem., 1909, 13 
114 137J. Solutions of lead nitrate of concentrations varying froni 
molar to 1/16,384 molar were mixed with solutions of potLsium 
chromate of corresponding strength at intervals of temperature 
between 20 and 90°, and the colour of the precipitate and average size 
of the crystals examined. The mixing was effected by wdding 
one solution slowly to the other with rapid stirring, but under corre- 
sponding conditions the same results were not always obtained. The 
largest crystals are obtained in dilute and hot solution, but the depth 
of colour is greatest for solutions of intermediate concentration 
(l/8-~-I/32 molar). It follows that the depth of colour depends 
on factors other than the size of the crystals, probably on the basicity 
of the salt. As a chromc-j'ellow formed of small ciystals possesses the 
clearer colour and greater covering power, the proper conditions for 
the manufacture of chrome-yellow are rapid mixing of cold and con- 
centrated solutions under conditions which mo-^t successfully prevent 
jfche formation of basic salt. What the latter conditions are has not 
oeen determined. Glue retards precipitation and causes the formation 
of smaller crystals, Q g 


Lead Chromate and its Change of Colour. 0\simir 
JABtczYxsKi {Ghtm. Ind,, 1908, 31, 731— 733).— Freshly precipitated 
jellow lead chromate becomes orange after a short time and loses its 
!J^tre. i'his is prevented technically by the addition of lead sulphate, 
e nature of the change, and of the protective action, have been - 

investigated. 

Precipitation of potassium chromate with an excess of lead acetate 
gives a yellow product, which does not change colour in contact with 
VI on boiling, but becomes orange if filtered. Acetic 
does not exert a protecting influence. When basic lead acetate 
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is used, the yellow precipitete'sS^ys .^fcing water 

,tlo foriit^\,thft ^ 

■ ' Thopl^nce of lO^ 'of'fead sifli^ateTin t1£e pireqipita^' prevents the 
'changef even if the two solids are- only mechanically mised after 
precipitation. It has no effect on basic lead chromate. Barium 
snlphate and lead phosphate are without influence. The conclusion is 
^drawn t^t the presence of a soluble lead salt is necessary, and that 
tie lead ions act by reducing the hydrolysis of the chromate, the 
'change of colour of which is due to the formation of the basic salt. 

; Besides this irreversible change, a reversible change of colour is 
.observed, the colour of the precipitate being deepened on boiling with 
water, but returning to its original shade on cooling. 0. H. D. 

fr Electrolysis of Copper Solutions. Jean Meyeh (^Zeitsch, 
iSUktroehem., 1909, 15, 12—20, 65— 73).— The addition of 

hydrogen peroxide to the acid copper snlphate solution of. a copper 
^voltameter diminishes the quantity of copper deposited. When a hot 
Inputral solution of copper sulphate is electrolysed, in an atmosphere 
hydrogen or carbon dioxide, with a small current density, 
puprons oxide alone is deposited on the cathode ; four farads yield- 
ing' approximately one gram-molecule of it or about one-half the 
^Iheoretically possible amount. The quantity of cuprous oxide formed 
ia estimated by treating the cathode with a neutral solution of iron 
'alum and titrating the ferrous sulphate produced by the reactions *: 
SCu-hre 3 (S 0«)8 = CuSU,-h 2 FeS 04 and CujO-l-Fej(S 04 )s = CuS0,-l-|i 
'CuO + SFeSOj. From the loa.s of weight of the cathode and the4 
Iquantity of ferrous salt produced, the quantity of cuprous oxide is easily| 
^calculated. 

, When copper is warmed with neutral copper sulphate somtioDiyj 
Icuprous oxide and a green basic cupric salt are formed, the quantity of , 
|the former is always less than equivalent to the quantity of copper 
Idissolved. The reactions oceurriiig .are probably Cu -h CuSOj-fHjO^ 
fCujO-hHjSOj and Cm^O -t- CuSO, -I- H.,0 = CiijSO, -h Gu(0H)j. The 
t basic salt is formed even when air is excluded. ^ 

' The greater part of the paper consists of criticisms of Foerster s 
views of the electrolytic reduction of cupric to cuprous ions a™**’® 
formation of cuprous oxide by hydrolysis of cuprous sulphate (Abstr.* 
1897 ii 241 ; 1904, ii, 818). The author considers that copper is 
' always deposited primarily, and that it then reacts with cupric 
i^tixilphate, thus : Cu + CuSO^ -b HgO *= Cu^O -t- II 2 SO 4 . 

Electro^Bis of Copper Sulphate. Fritz Foerst^ 
liEUctroehtTZ, 1902, 15, 73-76).-Meyer’s explanation of ‘^6 
formation of cuprous oxide (preceding abstract) is 
Ktwo reactions : Cu + CuSO, - C.vSO. and Cu SO 4 + H 3 O Cu^+ 
|iH,S 04 , that is, he supposes the cuprous salt to be a secondary p d 
^%r «ta Foerster regards it as a primary product formed y 

'j^emoval of one electron from a cupnc ion. » „„,i nation of 

T The author has confirmed Luther’s observation of the 
"permanganate by a solution of cupric sulphate ^i^l to 

f with copper (Abstr,, 1901j ii| ^01),* tj s' P. 
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Appro'S and Cupric Oblorides in 
rfton. G..^Poma (Atti Ji. Accad. Zincei, 
■ — Cuprous chloride dissolves in a solution 
. oehloric acid, forming a brown solution, 
from which water re-precipitates' cuprous chloride. The solubility of 
cuprous chloride in solutions containing the same amount of hydro- 
chloric acid is approximately profmrtional to the concentration of the 
cupric chloride, the proportionality being best seen in strongly acid 
{4,V) solutions. The results indicate the formation of cuprovis-cupric 
salts. C. H. D. 



Constitution of the Ouproso-cuprio Ohloro-salts. G. Poma 
(AUi H. Accad. Zincei, 1909, [v], 18. i, 192 — 197. Compare 

preceding abstract). — The specific conductivity of a 3iV-solution of 
hydrochloric acid is not notably altered by the addition of cupric or 
cuprous chloride, or both. By measuring the oxida- 
tion and reduction potentials at an electrode of 
platinis^ platinum in such a solution, it is found 
that as fie concentration of cupric chloride is in- 
creased, that of cuprous copper increases enormously, 
whilst the number of- cuprous ions in the solution 
shows only a very small increase, indicating that 
the cuprous copper is present in a complex ion, 
the cupric copper being free. Transport experi- 
ments show that the brown substance travels to 
the anode, the liquid round the cathode becoming 
green. The complex anion probably contains Cu“ 

■as well as Cu‘. The investigation is being con- 
tinued. 0, H. D. 

An Apparatus for the Purification ' of 
Mercury. L. Junius Desha {Atner. Chem. 

1909, 41, 152 — 155). — The form of the appa- 
ratus, which, with the exception of the india-rubber 




stopper D, is entirely of glass, will be understood 
from the diagram. The tube A is 22 mm. in 
diameter and 90 cm. long ; ii is 35 cm. long and of 
the same diameter j G and F are of thick-walled 
capillary tubing 1'5 mm. in bore; C is, 200 cm. long, 
and 76 cm. long ; i? is 20 mm. in diameter and 
15 cm. long. Into the bottom of the mercury trap, 
tr, a capillary tube, H, the lower end of which is 
blown into a small bulb pierced with several very 
small holes, is fused. The action of the apparatus 
IS as follows. Mercury, suiHcient (or exces.s) to 
cover the lower end of the tube C, is poured into 
and tho remainder of A is filled nith 1% nitric 
acid. After filUng^the mercury trap (? with mercury, K is con- 
nected to a suction pump, aud the stopcock, Z, is adjusted so that 
alternate small portions of mercury and air are drawn up the tube G 
into K, Mercury course, simultaneously drawn up into Z’ to 
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balance that in C. The merei^ so traSHeimia^i^W^gradually faiig 
into the trap <?, and thence through the fine lower 

OTd of the tube iGT, into the column of dilute nitric aoiCin A. 

The apparatus is obviously quite automatic, and the mercury can be 
passed through the cleansing solution' any desired nucdber of times by 
leaving the apparatus working a sufficient length of time. 


■ Copper Complexes in A-mmoniacal Solution. H-iury jj 
Dawson {Ber., 1909, 42, 720—726. Compare Trans., 1900, Tz, 
1239 ; Hantzsoh and Robertson, this vol., ii, 44). — ^The copper 
tetrammine complex, Cu(NH,)^, is shown not to be so stable as Hantzsch 
and Robertson imagine, and the author, whilst admitting that the 
spectrophotometric method of tlie.'C authors is satisfactory for the 
examination of ammoniacal copper rcdutions rich in ammonia, claims 
that his partition-coefficient method is simpler and gives more 
accurate results for solution.^ in which the concontration of the 
ammonia is relatively small. 0. S. 


Double Salts of Mercuric Iodide. A.Nimii Dueoin {Ann. Chim. 
Phvs. 1909 fviin, 16, 258 — 288). — A risuine of work already 
published (compare Abstr., 1905, ii, 637 ; lOOC, ii, 85, 231, 2S6, 359, 
544 673 • 1907. ii, 955 ; 19C8, ii, 598). -A. second i/im-ium mereuTk 

iodide, ThI,,2Hgl2,l 2H.,0, is described. M. A. \V. 


Ee-yision of the Atomic Weights of the Rare Earths. 
Georges Uebain .W chim., 1909. [iv]. 5, 133— 172).-Thi8 

paper forms XJrbain’s contrilmt iou to the work of the “ luteruational 

Smmittee on Atomic Weiglus,” and gives a n-sumc of the data on 

which the 1909 “ Interuational Atomic Weights’ for the following 
elements are based, namely, cerium, dy.spiosium, erbium, europium, 
gadolinium, lanthanum, lutecium, neodymium, ytterbium neo- 
ytterbium), praseodymium, samiuiimi, scandium, terbium, thnliuin, 
yttrium. It is also pointed out that holininm prob.rbly has an atomic 
weight between 162'5 and 167, but that the homogeneity of this 

substance is not yet satisfactorily established. 1. A. Jl. 


Thermal Phenomena which Accompany the Action of Water 
on Aluminium Powder. Emile KonN-ABiiEST .'‘nd^rCAEVALLO 
(C’ompt. rend., 1909. 148, 

TTOwder by water is accompuhied by au evolutiou of 45,000 r.i . pe 
^m-atom of aluminium, and sub.seqneutly by a slow ' 

ieat as the oxide becomes hydrated. The grains in ‘h -« “ng 
b powder contain 23' 1% of water and “ thai 

Se estimation of water is found to be complicated by t j 
ioxidation takes place on beating, and a measurable amount of l.y = 

^t7atio of oxygen to combined aluminium is 
that required by the formula AIjOj, whence t ® ' .j^ j that 

that atower oxide is present. Confirmation is found in the l.ict 
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the hydrogen ev|r^p'b3( the action of hydrochloric acid on the powder 
is more than e^valent to the ferric sulphate the powder can re^duce. 

R. J. C. ' 

Examination of an Old Devitrifled Glass which had become 
Violet in Colour under the Influence of Solar Radiation 
Dklaohanal {Compt. rend., 1909, 148, 639— 640).— When heated to 
a temperature corresponding with complete fusion, 100 grams of the 
glass evolved about 70 c.c. of gas, most of which was absorbed by a 
solution of potash, the small remainder consisting of oxygen and 
nitrogen. A crystalline sublimate which was obtained consMed 
chiefly .of sodium chloride with smaller quantities of potassium 
sulphate, arseoiouB oxide, and sodium sulphate. H. M D 

Solubility of Manganese Sulphate in Mixtures of Water and 
Alcohol. Feans A. II. Scheeinem.\kers {Citsm. Weekblad, 1909 6 
136—139. Compare Outio, Abstr., 1908, ii, 160).— The solubility of 
ma-nganese sulphate iu oiixtures of water and alcohol in varicus 
proportions has been determined at 25^^ and and tables showing 
the percentages of water, alcohol, and manganese sulphate in the 
solutions are given. ^ j ^ 

Double Salts of Ammonium Sulphate and Manganese 
Sulphaite. Frans A. II. aScheeine.makeus {CUm. WeeUlad, 1909, 

6, 131 — 136. Compare Cottrell, Ab-tr., 190], ii, 12). At 25° 

the following double salts of ammonium and manganese have 
been isolated; 2 MdS 04,(NHJ^S0,,1 lH/> ; .MnS0,,(NH,hS0,.6H„0 : 
MnS0^,2(NH^)2SO^.6Hj,O. At 50", the following have been i.solated : 

3MnSO,,(NH,)2S04.H20;2MnSO,.{NlI,hSiO,;MnSO„{NH,)r.SO,,iH,0. 

A. J.'W. 

The Hardening and Tempering of Iron and Steel. Ed. Maurer 
{Metallv.Tgi«t 1909, 6, 33 — 52). — The hardness of steel quenched from, 
800° is only slightly altered by heating until nearly 400°, when a 
rapid fall takes place. Pure au-tenitc (Abstr., 1908, ii, 489) is little 
harder than annealed iion its hardness is increased by heating 
to 400°, owing to its conversion into martensite. Above this 
temperature it behaves like other hardened steels. The curves of 
remanent magnetism show a marked maximum at 450°. Pure 
austenite shows a large increase of magnetism when heated to 450° 
or when cooled in liquid air. 

The electrical resistance falls with increasing tempering tempera- 
ture, becoming constant after 300°. The changes in resistance, unlike 
those in the other physical pi'operties, are due to the hardening 
carbon, as is shown by experiments with pure iron. 

The thermal and microscopic examination shows that y-iron may 
occur in hypoeutectoid steels if the quenching temperature is not 
helow 100u° It is- also produced by meclianic;il deformation in the 

The hardness is not due to carbon, but to the presence of allo- 
tropic forms of iron. A hypothetical explanation of all the facts 
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tUe difietent 

P- H, D, 


is proposed, based on tho.foriBA^^ 
modifit^ons iron, 

*' Tli6 ;1pF^ipitationr'ofi^iok®I'^^^^^^(^^^P^^^nB Solu- 
tions. Thiel and H. Ohl (^si'tscA. v 1909, 

396 _ 412 ) 7 -^The addition ot ammonium Bulp)^ide to dilute solutions 
of nickel salts only produces a brown coloration after an interval. 
The effect is not due to aupersaturation. The velocity of precipitation 
increases with the concentration of the reacting substances and with 
the temperature. Both ammonia and acids delay the precipitation. 

It is assumed that the first product of the reaction is the simple 
sulphide NiS. A precipitate is only produced immediately when the 
solubility product for NiS is exceeded. In other cases the NiS 
hremains in solution, slowly polymerising to (NiS)„ which is less 
tgoluble. The brown liquid is a colloidal solution. By precipitating » 
%^el solution with an excess of colourless ammonium sulphide and 
^rapidly filtering, a clear solution may be obtained, which gradually 
Ibecomes brown, confirming the above explanation. 

The precipitation of nickel by dimethylglyoxime or potassium thio- 
carbonate is instantaneous. C, H. D. 

Nature of the Metatungstates and the Existence ef 
Elotatory Power in Cryetals of Potassium Metatungetate. 
H. COPAUX {Compt. rend., 1909, 148, 633— 686).— A new formula is ; 
suggested for the metatungstates in order to express the isomorphons 
relationships which are exhibited by corresponding borotungstates ■ 
md meUtungstates. I'he barium salts are formulated as | 

5Ba0(Bj03,24W03),54H.p and 6BaO(3H2O,24\V0s),54H20 
respectively. According to these formulas the molecular proportion of./ 
bariM oxide is different in the two isomorphous salts. A similar, 
difference is found when the potassium salts are compared. A 
new hydrated potassium metatungstate of the composition 
K,0,4WO„6-5H,0 

has been isolated, which is not only isomorphous with the correspond- 
ing borotungstate and silicotungstate, but, as in these cases, the crys-. 
tate exhibit dextrorotatory power. To bring out w,en°n 

ship the metatungstate is formulated as ®-^3O(3H3O,24W05 ,d6H,0, 
coiresponding with the borotungstiite, &K,0(Bj05,24W0j),3611, , 
and the silicotungstate, 4K,0(2SiO,,24\\ 0,),36H20. 
tinaona. series of compounds thus formulated is completed ty 
'^e phosphotungstate, 3K30(P205,24W0j),36H20. 


H. M. D. 


UAnalogiee of Uranium with Other Blement8.__ WiMiM 
|)ECB8I.EB HE CoxiNCK (Butt. Acad. rop.Belg., 1“°®' 


ivcoaensai uw -c- - » ■ p, diuranate, 

.The parallelUm existing between the ‘’jrnhrmnates, 

.^A':rndperehromates, K'.CrO. is pointed ““ft aTo stpF'^ 

ronfirmation/ of the formulm of as a true 


€X>ounx|auon/ OX x-oe lurujuiw v* 

^Moissan's ^ew that perehromio acid is to be **8^ (jj.o,+ 

combination of chromic imbydride ‘"d ir anJog™* “ 
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“ certain extent to 
y^^imonic^^H^ASjOy, and pyrobismuthic, 
*" E. H. . 


dicbromil^nd i. 
pyrophos^^^^ 

■ UranateSi VV^litUM OECHsuEB db Coninck (£uS. Acad rov Bda 
1909, lT3-rrl76. Compare Abate., 1905, ii, 38).— Since the publi^- 
tion of prewoua work, the author has come to the conclnsion that the 
formation of uranates by the action of alkalis on uranyl chloride is to 
be represented .generally by the equation; UO^CL + 2M,0 = 2MC1 + 
MjUOj, M representing an atom of a univalent metal. If the reaction 
takes place in the presence of air, however, peruranates (170 M' and 
TTOsM")’ are formed, thus: aUOjCIj d-lK^O + Oj = +K01 + 

The latter are various shades of red in colour, being thus distinguished 
from the uranates and diuranates, which are yellow or orange; they ■ 
agree in properties and reactions with the salts descnbed by 
Pi8.sarj6wsky and Melikofif (Abate., 1898, ii, 165), and when heated.i 
for some time at the temperature of fused potassium hydroxide, lose’ 
oxygen, and are transformed into uranates. The peruranates of ' 
potassium, sodium, and barium have been obtained; that of calcium 
could not be obtained free from the uranate. E, H 


Explanation of a Contradiction connected with the Con- 
stitution of Alloys of Tin and Lead. \V. Guebtleb {Zeitseh. 
MUkifoch^mt 1909, 15, 125 — 129). — The electrical conductivity of 
alloys of tin and lead is a linear function of the composition, which 
is interpreted to mean that the metals form neither compounds nor 
.mixed crystals. On the other hand, the study of the heat evolved 
on solididcation (Stoffel, Abstr., 1907, ii, 367 ; Kurnakoff and 
Schemtschuschny, Abstr., 1908, ii, 932) indicates that mixed crystals ' 
are formed from 0 to about 10% of tin and from about 99 5 to 100^ 
The thermal data refer to the eutectic temperature (183°), whilst the 
conductivity data refer to temperatures below 150°, The author 
thinks it probable that the mixed crystals which exist at 180° decom- 
pose at lower temperatures into tin and load ; that some change occurs 
is proved by a small, but di.-tinct, development of heat, which occurs 
about 150°. - T E 

Kn Phosphides. Piebbe Jolibois {Compf. rend., 1909', 148, ,■ 
636 — 638). — The compounds formed by tin and phosphorus have been 
investigated by metallographic examination of the solid products 
obtained on cooling various fused mixtures of the two elements. 
Alloya, in which the percentage of phosphorus varies from one to 
thirteen, contain the phosphide ; this was isolated by making the 

alloy the positive pole in a solution of sodium polysulphide. In these 
eireumstances the uncombined tin dissolves in the solution, whereas 
the crystals of thq^hosphide are not acted on. The phosphide 
“ns a silver-white cdiOur, an^ crystallises in small spangles; D” 5‘18, 
and it ^giog to digsociate at 480°.- It is oxidised by warm 
nitac acid ; hydrochloric acid decomposes it with the evolution of 
hydrogen ,knj,'a%inixture^ of the hydrides of phosphorus ; it is also 
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acted on by a warm solution <if Jiotassium nyg^iaoo the formation 

of hydrogen phosphide. ► " , 

Fused; mixtures containing more ^^an or, ^ttosphorus can be 
obtained by heating toder pressure; -By acting the products 
obtained from such-- mixtures with hydrochloric acid,' warm sodium 
hyJtoxide solution, and dnally with dilute nitric acid at 50°, the 
'phosphide SnP was, isolated. This is crystalline, has a mefcallie 
appearance, D® 4-10, and it begins to dissociate into phosphorus and 
the phosphide Sn ,?3 at 415°. It is acted on violently by fuming nitric 
acid. 

Thorium. Richaed J. Meyee (Zeitsch. Elekirochem., 1909, 15 , 
105 — 106. Compare this vol, ii, 53). — Replying to Kaistens (this 
vol., ii, 243), the author still believes that von Bolton’s thorium 
contained oxide. T. E. 

Electrolytic Production of Tin. A. J. M. Thibot {U.E.-P, 
203519). — Tin is deposited electrolytically in a coherent deposit from a 
moderately concentrated solution of sodium stannate, providing that 
just sufficient sodium sulphide is added to precipitate other metals, 
such as lead and copper, and that the bath is maintained at 80° and 
the current density at 300 to 400 amperes per sijuare metre, 

G. T. M, 


Hydrolysis of Bismuth Halides. Walter Here and Alfbes 
Bulla (Zeitsch. anory. Chem., 1909, 61, 387— 395).— Bi.smuth chloride 
was shaken with varying <)uantitic.s of water for twenty-four hours at 
25°, the bismuth and hydrogen chloride in the solution being then 
estimated. The relation [BiCI,] [HC1]2 = const, holds good over a 
considerable range of dilution. Alkali chlorides increase the solubility 
of bismuth chloride. Bromides have a greater influence than chlorides, 
and nitrates less, in reilucing the hydrolysis; sodium sulphate is 
practically without influence. 

Bismuth bromide behave.s in the same manner as the chloride. The 
only basic compounds resulting from the hydrolysis are BiOCI and 
BiOBr. , . 

Bismuth iodide reacts so slowly with water that etimlibnum is 
hardly to be reached at 25°; expei iments are therefore to be made at 
higher temperatures. Bismuth fluoride is not hydrolysed either by 
cold or by boiling water. 


. Bismuth Hydroxide and Its Behaviour towards -^kalis. 
L- Moser (Zeitsch. anorg. Ch^m.j 1009, 61, 379 386). 

hydroxide, free fr -m baj^ie salts, best prepared by ruuning a so a ion 
of a bismuth salL mixed with glycerol into 
immediately neutralising almost the wholw excess of alka i wi < 
nitric or acetic acid. If Milphuric acid is used, as ^.vgio 

Thibault (Abstr., 1901, ii, 1 m 6), the product ^ontams 
sulphate. The precipitate, after washing with » ' boii 

drying in air, has the composition Bi(OH)j, but leadi y a . 
dioxide. Over sulphuric acid, water is given off continuously, 
at the comnositioii BiO'OH. not being observed. 
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jn contact witJi soliitioiia, tfae orthohydrate passes over 

into the more- stable,;; yellowish-whita metahydrate, BiO-OH. On 
exposure to light; the metahydrate obtained in the wet way, but not 
that pr^^^ed by heating the orthohydrate, is converted into a grey 
modification Jiving the same composition. This grey substance is 
obtained as fth intermediate stage in the conversion to oxide by gentle 
teat. Bismuth oxide also exists in several modifications iGuertler 
Abstr., 190i,ii, 130). ^ 

The solubility of bismuth hydroxide in alkalis has also been 
estimated, the bismuth content of the solutions being determined by 
Planes’ colorimetric method (Abstr., 1904, ii, 93). At 20® freshly 
precipitated bismuth hydroxide is practically insoluble in sodium 
hydroxide up to ^/l, slightly soluble in solutions up to 4 iy 71 , 
and markedly so in more concentrated solutions. At 100° the 
solubility is greater, although still small in dilute solutions. 

C. H. D. 

Compounde of Gold with Bromine. Fernand Meyek {Compt. 
rend., 1909, 148, 346 — 348. Compare Lengfeld, Abstr., 1902, ii, 
27). — The direct action of excess of bromine on precipitated gold gives 
rise to a film of auric bromide, AnBr^, which prevents further action 
of the bromine. If, however, precipitated gold is continuously shaken 
with bromine for twelve hours, or alternately heated with it to 100° and 
cooled, it is entirely converted into auric bromide, which is soluble in 
excess of bromine and can bo obtained pure in black crystals attaining 
to 6 mm. in length. 

The product obtained by subjecting gold to the prolonged action of 
bromine dissolved in carbon tetrachloride in such proportion as to 
give AuBr 2 is a black powder without detinite properties, and is doubt- 
less a mixture of gold witli aurons and auric bromides. When auric 
bromide is heated to its di.s.sociation temperature, bromiue distils off 
and aurous bromide, AuBr, a green substance, remains. At a higher 
temperature this dissociates imo its elements. 

The dissociation curves of aurou.s biomide and auric bromide have 
been studied, but no evidence of tho existence of the compound 
AuBi’j could be obtained. Auric bromide ia volatile in an atmosphere 
of bromine at 300°. E. J. C. 

Melting Point of Platinum. C. Fery and G. Cheneveau {Compt, 
rend., Iy09, 148, 401 — 404). — The melting point of platinum has 
been variously stated at temperatuies varying from 1706° to 1855°, a 
recent research (Waidner and Burgess, Abstr., 1907, ii, 882) 
indicating the value 1753°. 

I'he authors have determined the melting point of platinum heated 
in. a variety of ways. The optical pyrometer was employed, and . 
as Wien's Jaw only holds for radiation from black surfaces, it was 
necessary to deter;q;^iLie the emissive power of platinum, which is a 
function of the temperature. A horizontal platinum wire, heated 
electrically, broke at 1690°, somewhat below its true melting point. A 
vertical wire fused into a drop at 1710°. A platinumjwire held verti- 
cally in the fiame of a Meker burner fused into a bead at 1740°. In 
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thtf ppal-^ cixygei ttame^'ffl'g. Witf^rattU|gi^ g|]^^rj» <gfe6o lyoQo 

and.l'?50°,acoordfhg,a8'An^3eHi»a^'o^#Sin^^rall^^^ employed 

Thci ^rfa«i6d;’is d#4s*n^t!b&t' 
that oj^-iilv^r; he^hcfe on< ii6*'ffltTO8>iW’^nWMpl^ap6tln 

fnsioiv takes*|>lade. j ^ 

■■'•>_'■'' ■ _ " ' ," ‘ ' ■ 

Nature of the Flatinuirr-Lead Alloys. Nic^ai Av Rjshin and 
P. N. JjABcHTsoHKNiio ’’{Zeitsch. anorg. Ghem., 1909, 62, Sl—ao . 
J. .Susa. Phyt. Cham. Soe., 1909^'41, 23 — 28). — The electric potential 
of platinum-lead 'allpys'iwaa measured sgainst lead in a Ayi ]gj,j 
nitrate solution, -l^p to 33 atomic % Pt, tbe alloys have the same 
potential as puredead. At that point a sudden fall occurs, indicatinc 
tho existence of a compound Pb^Pt. A second fall occurs at 50 
atomic, % Pt, corresponding with the compound PbPt. Both these 
impounds have been recognised by the freezing-point and microeconio 
methods (Doerinckel, Abstr., 1907, ii, 785), although the composition 
of the former compound could not be determineS with certainty. The 
third compound found by Doerinckel, richer in platinum than PbPt 
is not recognisable by the electrolytic method, as the potential of 
PbPb is alr^dy near that of pure platinum. C. H. D 

Solid Solutions io tho Dissociation of the Oxides of 
Platinum. Lothae Wiihler and W. Pbey {Zeitaeh. ZlekWochem. 
1909, 15, 129 — 142), — 'When platioous hydroxide was heated in a 
vacuous tube (containing phosphoric oxide) at 400°, oxygen was not 
evolved. After twelve hours the product contained metallic platinum 
srhich was removed by means of aqua regia, leaving an oxide with 
3'02% of oxygen ; two and a-half days’ heating gave a similar residue 
with 9 47% of oxygen. Platinous oxide contains 7'6% of oxygen. ‘ 

In other experiments at 450° to 470°, oxygen was evolved, and the 
•esidue, after extraction of platinum, contained from 9-5 to 10’35( of 
>xygeW. It appears, therefore, that platinous oxide decomposes into 
platinum and platinum dioxide, which dissolves in tbe monoxide, 
lowering its dissociation tension. 

, For example, a sample of the monoxide heated at 510° gave 
^ pressure of 752 mm., which diminished in forty hours to 203 mm. 

When plalSnum dioxide was heated at 510 — 515° in a vacuum until 
it* oxygen content (14'1%) was diminished below that of the monoxide 
,7'6%), the residue contained much metallic platinum ; after removbg 
this with aqwc regia, ti|>e residual oxide contained 13’0 to 13 2% of 
EXygen. When ^fie quantity of oxygen removed was less, so as 
x> leave 'a substance with approximately the composition of platinum 
ie^uioxide, t^e result was tbe same; the oxide remaining after 
ixtraction of metallic platinum contained 13'33% of oxygen. It is 
ihqWn that platiui;^ oxide (dried at 120 — 150°) is not oxidised, by 
iqtta regia. ^juSpears, therefore, that platinum dioxide dissociates 
ntg' the me^^ymd a solid solution of either the monoxide or 
^nioxide dioxide. , 

The bq^pDrinm pressures could not be measured, owing to the 
ixtraordinuy slowness of the reactions. The oxides may be heated 
or dayjs at J|«mperatlires 160“,.t<p 20(|‘, above temperature corte- 
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pressures rf the 


- jjiDssures or tne 

^are, however, -higher than that., of the 


“P 

moDOXiw. 

fi;nYi'de.’-« |ll|| IIIIIIIM , 

The ra^^^hion -of oxygen ffom thh ^ioxide at constant 
temperatoh^ubite remarkable features. .The evolution begins 
.lowly, then iWomes very rapid, and finally diminishes gradually 
The rapid evolution begins (at 514-520») when the oxygen 'content 
of the oxide has fallen to 11-6 to 12°^ It is thou|ht that a 
supersaturated solution of monoxide or sesquioxide in the dioxide is 
first formed, and when this has reached a certain, concentration it 
deocmposes suddenly. ^ 

Euthenium and its Corupounds. Alexandee Guteiek (Zeit. 

op^ew. Chem.i lt909, 22, 487 — 493. Compare Abstr , 1905 ii 463> 

Previous to undertaking a determination of the atomic’ weight of 
ruthenium, a study has been made of the behaviour of some of its 
compounds, more especially the tetroxide and the chloride 

The tetroxide was first prepared by Claus (Bull. Acad. Sci. St 
Pitcriburg, 1859, [ii], 1, 97), who fused the element with potassium 
mtrate and potassium hydroxide in a silver dish and treated the salt 
thus obtained injth water and passed chlorine through the warmed 
solution, obtaining the volatile tetroxide in the distillate. This 
method of preparation, and, indeed, the apparatus described by Claus 
has l^n found to be the best at present known. The quantities used 
and details of the operation are given in the present paper. Howe 
(Abstr., 1902, ii, 86) has described a method of preparation, making 
use of a nickel crucible and sodium peroxide, but it is found that an 
appreciable quantity of nickel become.s dissolved and is difficult to 
separate. The tetroxide was obtained by Claus' method as a yeUow 
oil which solidified to a crystalline mass when cooled; the vapour 
vigorously attacks cork and rubber, and is very poisonous. n, 

Ruthonium tetroxide was purified by repeatedly shaking with warm 
water to remove all traces of chlorine, separating as completely a^ 
possible from water, and finally subliming several times in a vacuum, 
when It was obtained in beautiful crystals. 

Ruthenium chloride, KuClj, has been prepared by treating the " 
tetroxide with 20% hydrogen chloride solution, and placing it in 
a cooling mixture, under reduced pressure, for two hours. The 
soutionthus obtained was freed Irom chlorine and unaltered oxide, 
and concentrated to a syrup by drawing a current of dry air over the 
warmed liquid. It was then left over concentrated sulphuric acid in 
an evacuated desiccator until it solidified to an almost black, crystalline 
mass. ' 

Ibis solid substance becomes liquid when in contact with the 
^ nnd dissolves in dilute aqueous or alcoholic hydrogen 

c oride, developing asl^tense purple-red. colour. J. V. E. 
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lodypite from Tonopeth' Nevada. Edwabd H. Kbacs and 
C. W. Cook lAmer. J. Set., 1909, [iv], 27, 210^22). — Erystallo. 
graphic description is given of material from this new loeSlity for the 
mineral. 'The crystals occur on quartz and measure 1 — 5 mm. in 
length ; they are pronouncedly liemimorphic in development, and show 
combinations Of the basal plan*, hexagonal prism, and several new 
hexagonal pyramids : a ; c = 1 : 0-8204. Etching figures, produced by 
a strong solution of .sodium chloride, indicate that the symmetry is 
that of the dihexagonal-pyramidal class. Analysis gave : Ag, 45 05%; 
I, 54 01% ; 10 5-51. Crystals from Broken Hill, New South Wales, are 
also described. L. J. g. 


Talc from Kossoi-Brod, Urals. L. L. Ivanopf (Zeilsch. Kryti. 
Min., 1909, 46, 221 ; from ISxM. Sue. Xat. Moscou, 1906, Nos. 1 and 2, 
156— 160).— A nalysis giive : 


SiOj. AljOs. Fe.,0,„ FeO. MgO. 11,0. 
60-37 1-79 8-13 ■-> 8-71 518 

Hydrochloric acid extracted 810^,, 0-58 ; 
JIgO, 2-86%. 


Total. ,Sp. gr. ' 
^■18 2-805 

Fe^Oj + FeO, 0 88; 

L. J. g. 


Physiological Chemistry. 


Catalase of the Blood. Gf.obg Lockem.\ns, J. Tries, and 
Heinrich Wicuern i^ZeilAch. phtjsioL Chem., 1909, 58, 390 — 431).— 
bBodium chloride inliibit.-s the decomposition of hydrogen peroxide by 
'■.-B^ht, especially by feeble light. Tho estimation of catalase in the 
blood by Jolles' method gives the same results if blood is diluted with 
physiological salt solution or lakod with water. Sodium cbloride 
, Jn'hibit8°tho catalase action, cs[iecially if water has been added; 
sbditim sulphate lias scarcely any action. Fenous ammonium sulphate, 
ferric amiuonium sulpimtc, and ferric chloride inhibit the decomposi- 
ttbu of hydrogen peroxide and the catalase action on blood m the 
■order named, tho least active being placed first. Many experiments od 
" the infiuenco of temperature on the reaction-velocity of catalase ac i 
arS given. White light inhibits the action, then blue red r 
being the least active. Kontgen rays do not affect it. \ 


■part . played by the l!>iBaociation of 
Natulr®^. A. Babili.6 {VWvpt. 1909,. 148, 344-—346. 

Abstr., 1902,11, 208; 1904, ii. -iTb^i-SoIuble f ’ncmal 

are formed by the action of carbon dioxide under pressure o 
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nKo^phates, dissociate into hydrogen carbonates and monohvdrogen 
phof^pliates (MsHPO^) in the air. 

^ The production and decomposition of carbophosphates in the blood 
can to phosphatic calculi, which always contain calcium 

carbuiiato as well as calcium phosphate. The carbon dioxide in 
venous blood is possibly held as sodium c^rbophosphate, which 
dissociates in the luugs._ Acidic urine contains the carbophosphates 
of calcium and magnesium, which dissociate on heating, giving a 
turbidity. Thus the utility of carbonated rliineral . waters in 
phosphataria depends on the formation of soluble carbophosphates. 
The occurrence of crystalline dimetallic phosphates in fo.ssil bones and 
in a human skull wiiich was found in a S(;aled lead coftin, as well as the 
formation of such natural phosphates as coprolite, aie explained on 

similar basis. It is suppo.sed that soluble carbophosphates from 
atmospheric carbon dioxide and the insoluble phosphates of .soil play 
an important part in plant nutrition. K. J. 0. 

Parthenogenesis. Tsrnoii Tint'nB {Biochem. Zeiisch., 1909, 16, 
182—186). — The theory of osmotic pre.ssure de.scribed previously 
(Abstv., 1908, ii, 565) is applie<l moio fully to the case of partheno- 
genesis. Tlie ^•elat^on^hip between the surface-tension of various acids 
and their partheirtgenetic activity is clearly brought out, the values 
for the capillarity constants previou.'^ly obtained (Abstr., 1891, 1408) 
being used for this purpo.se. 

It is also pointed out that substances like chloroform, benzene, 
toluene, bi^zoic acid, saponine, .solanine, and salt-i of gallic acid, 
which, according to Loeb, produce a membr.ane when added to sea- 
v-ater, also lower the .surface-tension of water. The salts of fatty 
acids are Ie.S3 active than the fatty acids themselves, and it is .shown 
that they produce a smaller lowering of surface-tension than the 
acid.s, • 

Loeb’s views that tho partition-coefficient, according to Overton, and 
;the velocity of o-smosls are primary factors, .are not accepted. , Neither 

i s the view that tho activity of strong mineral acids which are 
□soluble in lipoids is due to the liberation by these of free fatty acids 
rom salts of these acid.s contained in the envelope of the egg. 

According to the author, it is necessary that the acids in question 
liffuse or are adsorbed into the surface of tho egg, but it i.s immaterial 
whether they are dissolved by the lipoids, as in the case of the higher 
atty acids, or whether they are dissolved by the aqueous colloidal 
ihasG, as in the case of dibasic acids. A secondary factor is the rate 
»f diffusion or adsorption. 

The fundamental factor Is tho difference in capillary pressure 
letween the surface of the egg and the surrounding aqueous medium 
Toduced by the diffusion or adsorption. . J. J. S. 

Digestion of Mannans and Galactans. H. Bierry and J. Gtaja 
Covipt, rend., 1909, 148, 507 — 510). — The mannans and galactans 
f various seeds {Medicago, I'rigoneUa, Phytelephaa, Phoenix) are not 
i^ested by the higher animals, but are converted into mannoso and 
alattose by the’ digestive juice of species of snails {Helix) and of 
Brtaiii Crustacea. G. B. 

VOL. xcvi. ii. 22 
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G-astric Digestion of Human and Asses Milk. Lours Gaucueh 
(Compt. rend., 1009, 148, 361— 363).— By working with dogs provided 
with a duodenal fistula, it i.s found that both these kinds of milk pas^ • 
thi'ouf'h the stomach twice as fast a.s cow s milk. In the stomach the 
caseiiT is not peptonisod in any of the three cases. The greater 
digestibility of human milk is duo to its clotting in small flakes ; the 
inflk of the ass forms a clot of slight consistency ; in either case the 
evacuation of the stomach takes place with the minimum of mechanical 
work. B- 

Comnarative Digestibility of Proteins in Gastric Juice. 
Wir.LiAM N. Hehg (Amer. X /’Aysiof., 1909, 23, 420 459).— Linier 

uniform conditions, proteins are digested with unequal speed. The 
order of dige.stibility in gastric jiiico is' as follows, the most ea.dly 
dige.stible being placed 6rst : edestiu, myosin, alkali albumin, acid 
albumin, Bbrin, coagulated egg white, ossein, nucleo-proteiii, tendc 
collagen, elasliii, teudo-mucoid. W. D, H. 

Normal Digestion of Proteins in the Dog’s Alimentary 
Canal. V. Kmil Aiu>e»iiam>kn, K. S. Londom, and K. B. Keemlw. 
VI Fmii Addk-kiiai.iie.s', h'toiiKNTi.N MF.nioRKCEAXH, and E. B. Loxdok 
(Xeite.-h. 'ph/siol. C/iem., 1909, 58, 432—434, 435—437 Compare 
Abstr I'lOS ii 514).— K.'ipciiments ia ri.fro have shown that certain 
■imiiio’acids are more readily split off than othiu's from the protein 
molecule by ferment action. The same occurs in the alimentary 
canal and can be te.stod in dogs with llstulse in appropriate positions; 
tlius ’from "liadin, tyrosine cannot be detected m the ileum, wliereM 
.dutainie achi is still present. The early splitting off of tyrosine, and 
the later of glutamic acid, is also true for edostiii. , , , 

The second paper deals witii conlirioatory results oi>ta]ned by fceiling 

ou ca.sein and egg-albuniio. ^ ■ 

Absorption Experiments on Dogs with Intestinal Pistute 
KaorU Omi (yy»grr-s Archiv. 1009, 126, /f-4o2).-Tto d| 
emnloved had various foriias of inte.stinal fistula, as in Eafflo . 
experiments Tho quantity of .sodium chloride, dextrose, sucrose, an 
^^mn^^i^oi'bed inVhe su^Lll intestine varies with the - 

of the solutions, whilst that of water varie.s inversely “ ^ 

tfatioii. Tho ;ecretion of alkali by the >-‘«^tinal waU bca.s^nc 
relationship to absorption. Ibo ab.sorptioii o so« m 
peptone i.s less in tbo jejunum than in the lie, , , 

the sugars is better in the ileum than in ilrum Some 

of alkali is always smaller in the jejunum than u the^dc , 

,„elimiuary ex[>enments on ■ tlie absorption 

intestine are also described ; a foreign f ' .gigi, serum acts as 

ab.sorbed by the dog than ,s dog e serum. ^ ,, „„dertha 
a stimulus to intestinal secretion. Hus propeity 1 P ^ jj 
influence of the action of pancreatic extracts. 

Action of Intestinal Lipase. 

Chem., 1909, 59, 1—13).— The jiowdered intestinal m 
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of tl.e pi;?, sheep, and horse possesses the property of syr>tl,e.sisi„<, 
triolein from oleie acid and glycerol, whilst that of the doir onH 
OX iloea not. tt 


W. D. IT. 


Metabolism in Man with Greatly Diminished Lung Area 
Thorne JI. Cahpentek and Fkancis 0. Benedict ( imer T niT-i 
,90D. 23 412-419).-A fall account is given of ai expertinro'u a 
man m tlie respiration calorimeter. The man had completely lost one 
lung, and yet his absorption of oxygen and elimination of cailion d'iovidc 
had not materially altered. Previous experiments on animals bv 
Hcclin have shown that a corresponding reduction of tlio liin.> area has 
no apprecLablo effect on gaseous exchanges. This is anothe? instance 
of the liberal scale on which tlie animal body is constructed. 

W. D. II. 

Metabolism in Various Classes of Animals. I. E.mil Aedfr 

«CIIlTTENHEtM {ZtiUch physiol. 
Chm., 1909, 59, 3-— 34).--A striking distinction of metabolic differ- 
ence is seen in animals so closely related as the cat and dog ; the latter 
animal secretes kyniirenic acid, whereas the cat does not, tryptonl.an 
being differently c|^boliscd in that animal. /P 1 ^ti 

It is found that after feeding a dog on pyridine, the urine contains 
methylpyridomum hydroxide. The present research confirms tbi.s state- 
ment, but in the rabbit the .same change does not take place; pyridine 
passes unchanged into tho urine. ■\y ‘jj jj 


The Value of Protein Cleavage Products in Metabolism IX 
Ahderhalden, Kuil Mkss.neh, and IIr.nr.ci. WixpH.txH 
ZM. physiol. Chon,., 1909. 59, 35-42. Compare Abstr., 1908, ii, 
lOol) Details are given of mo.taliolism experiments on dogs fed on 
-lie cleavage products of casein obtained by the successive action 
.1 gastric, pancreatic, and inte-stinal juice.s Although vomiting, as in 
omier cases, was produced after about a week’s feeding in some do»s 
ley remained in equilibrium or even put ou nitrogen, hfo carbo- 

rate, but only fat, was given in addition to the protein cleava,-e 
-roducts. jj = 


The Effect of Subcutaneously-administered Urea on Meta- 
oiism, EK.VST Heiener (Zeitsch. Biol., 1909, 52, 216—2351 —The 
amimstration of urea subcutaneously in rabbits increases nitrogenous 
° that more nitrogen is discharged than can be accoanted 

^ bowever, only occurs if the urea is 

liiaA physiological saline solution, liypodei mic injection of an 
alFc?! produces no effect. Injection of distilled 

aione lessens nitrogenous metabolism considerably. 

W. D. H. 


Epithelium of the Prog’s Intestine 
kiKiiS Resqrption. Alfred Noll {Archs Anat. Physiol.. 

ids nn.) 145 — 160, Reprint). — Various fats.'fatly 

> u soaps were introduced into the intestines of frogs, and after 
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forty-eight hours the tissues were examined histologically ; the solj. 
bility in various organic solvents of the fat drops found therein ivas 
determined, sometimes directly and sometimes after treatment of the' 
tissues with potassium hydroxide solution ; the solubility of the drops 
after treatment with osioic acid was also investigated. From the differ- 
ences of the behaviour of fatty acids and fats under these conditions, the 
conclusion was drawn that fatty acids do not exist in the free form i„ 
tho cells, but that synthesis of fats takes place in the epithelium. 
The product obtained when olein is introduced is different from that 
obtained after introduction of oleic acid. In tho former case the 
drojis appeared to consist of pure olein, the cells using the glycerol of 
tho olein for synthesis in the latter case the oleic acid wag in 
combination with some other component produced by the cell,H them- 
selve.s. S' 


Carbohydrate Ferments in Lepidoptera and Diptera in 
Different Stages of Development. J. Stkaus {Zeitsch. Biol, 1908 , 

62,115 106). — A number of Ilie.s .and butterflies were inve,?tigated; 

it will be surticieut to give the results in Bombyx mori as a sample of 
tho sort of resu!t.s obtained ; this was worked out more thoroughly 
than the others. In the feeding larv.i, diastase, iuvertase, lactase, 
ratlinase, and iuulina,-o were present ; in tire non-feeding stage 
inulinase was present ; diastri.so and invertaso wore present in small 
amount, and the remainder were absent ; in the pupa ton days old 
there was no inuliuase ; otherwise the enzymes were the same .as in the 
uon-feediug larva ; when fourteen days ohl they were the same, escept 
that a littie maltase was present; when eighteen days old there was 
no dimstase and uo maltase ; otherwise they were the same .as tvlim 
ten days old. ' In the imago there w.as glycogen diastase, and a 
([uestionahle amount of starch iliasta--o ; iuveitase was present, Init 
uo lactase or inulinase. 


W. 1), H, 


The Role of the Small Intestine in Glycogen Formation. 
Alfueu C. t.'uorTAS (/'/fuyers Arthiv, 11)01), 120, 407-115), 
Ki.fAiin Prn-.^KK (did., 416— 137).— Croftan states that if dextrose is 
given by the alimentary canal, glycogen i.s increased in the liver, it 
administered by way of a mesenteric vein, tliere i.s no such increase. 
The view is advanci.d that during absorption dextro.se tindergoei 
polymerisation, ami this renders it possible for the liver to oiia 

glvfoiif'n. . . p fi-n 

Ptliiger doriio.s the necessity of this preliminary action o 
inte-tinal wall, and criticises Croftan’s methods and coiicliuioiis. 


Mohr s Work on the Origin of Glycogen from 
Kdcauu it. ...IKK (/yMger'a Arc/,,',;, 1-J09, 126 , ull-oU) 
criticism of Mohr’s work, ilia conclusions are consi! ^ ^ 
notliing. 

Formation of Glycogen from 
Karl Gin iik Arc/tiv, 1901), 126, OBJ Jt>d). 
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Ijas shown that the tortoise’s liver is able to form glycogen when ner- 
fused By a dilute solution of formaldehyde. H. and A. Euler ('A 
1903, i, 633; 1900, i, 140) have shown that in feebly alkaline 
solutions condensation of formaldehyde to .sugar ea.sily occurs 
glycollaldehyde being an intermediate product. It has been 

sngaested that the formaldehyde acts merely as a stimulu.s to the 
liver to form glycogen from other substances; this, however, cannot 
be the explanation (or the whole explanation), for other ' honatic 
stimuli (phenol, merourie chloride, acetic acid, etc.) do not act in the 
same way. 

The Diaslatic Ferment of the Liver. Paul Zegla (Biorhpm 
Zdtsch; 1909, 16, 111 — 145).— The splitting of glycogen in the liver 
is due to an intracellular enzyme, and not to one derived from blood 
or lymph. A study of it.s quantitative action is po.ssible by several 
methods, for instance, estimation of tlie glycogen or of the sugar formed 
from it. _ The amount of the ferment decroase.s after death if the liver 
is kept in toluene ; the loss in the human coi-pse may reach COy 
Phloridzin- and phloretin-diabetes lead to its increase ; the same is 
true for adrenaline-glycosuria in rabbits, to puncture-diabetes and 
after section of the vagi. In pancreatic-diabetes in dogs its amount 
lessens ; with regard to human diabetes, fiirtlier observations are 
considered necessary. ^^y jj 


Influence of LeadSalt on Autolysis. LujgiPheti {ZeM. physiol. 
Chtm., 1909, 68, 539 — 543). — Small tjuantitios of normal lead acetate 
or nitrate favour, large ,quantitie.s Binder, autolysis of the liver. The 
favouring action referred to increase.^ the yield of mononmino-acid.s 
tut retards the formation of proteosos. \y. p), pp ’ 

[ Liver Extracts and tlric Acid, M. Ascoli and G. Iz.vr (Zeitsch, 
^liijsiol. Chem.f 1909, 58, 529- 538). — If a known amount of uric acid 
is added to Jivor extract it disap|>ear.«, but on passing oxygen tlirough 
the ini.vture, it reappears again almost quantitatively. The absence of 
pxygen favours uric acid destruction. W. I), id. 

The Decomposition of Uric Acid in the Human Body. 
'' lUiELM WiEcnowsKi (Arch. exjK Vath. l‘harm., 1909,60, 185 — 207). 
j^AlIantoin is not present in the amniotic fluid or in infants* urine. 
The -uvine of adults contains mere traces; but if allantoin is given 
Hibcntaneously it is mainly excreted unchanged. It is therefore 
aiobable that in whatever w-ay uric acid is decomposed in the V»ody, 

I antoin is not an important intermediate product of catabolism, 
ypei'iiuents with surviving organs show that dog’s liver and ox 
tK uey decompose^ric acid entirely, but that the human liver and kidney 
'^>0 practically no sucfi power. Jf uric acid is given subcutaneously, 

^ a so appears to undergo no appreciable amount of destruction in tlie 

AV. D. H. 

rerch. Percaglobulin. Carl Tn. Morner 
msch. 2^hysiQl. Cliem., 3 909, 58, 453 — 453). — Percaglobulin is a 
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name giveo to a characteristic protein obtainable from the roe of the 
Perea fluviatilis. So far, seai-ch for this protein in other fishes, even 
tho'ie clo=ely related to the one named, has led to negative results. 

W. D. H 


The Sodium of Prog's Skeletal Muscle. GEoiuiE F.ihe 
(ZeiUch. Biel., 1908, 52, 72— 82).— The aartorius of the frog placed in 
sut'.ir solution gains in weight, as it also does in Kingei’s folution 
wherea.s Urano (Abstr., 1907, ii, 978) slates it loses weight in sngac 
solution. After a few hours in the latter, it is almo.st tree from 
sodium, whilst the loss of potassium is trifling. \\\ D, H, 

The Influence of Chemical Agents on the AfSnity of Nerve 
for Dyes. Ai.fred Fisciiei, {Zenlr. Phyeiol., 1908, 22, 091— 597)_ 
'J’he ob.servatious were made on small water-living enpepods luid 
chulocera, and the dye employed was allzaviii-hluo. A number of re. 
agents and drugs were eioploy-ed, most of which were fatal, Pliyso. 
stigmiue produced paralysi.-, hut did not hinder the dyeing cf the 
nerve. On the other hand, color.itiou of the nerve was seldom seen it 
magnesium chlorido or ealTeine hydrochloride was employed. In 
pota.ssium nitrate, calcium chlorido, chloral hydrate, giuiiidice 
carbonate, and iiuinine hydrochloride, the animals lived longer, but the 
nerves did not take the stain ; the muscles, however, were eoloured, 
which shows the dye had got into the circnlation. W. T), H. 


Composition of the Membrane of the Fat Particles of 
Milk. ICmii. .AnuKitiiM.nEV and \V. Voltz (Zeitsch. physiol. Chm, 
I'.iU'.t. 59, 13 — 18). — This inembrane is generally supposed to consist 
of ca.seinoaen, hut an iuvc.-tigation of the cleavage products shows that 
it is not .so. There aro i|uaiiliiativo difforencos in the yield of tyrosine 
and glutamic acid, ami glyciuo is pre.-^ent, ' whereas it is absent in 
c,iseinogen and lact albumin. I'o.ssibly a inixtme of proteins is 
present in the euvelopc of the oil gloh\ilcs. • O' 


The Reducing Properties of Milk. Schardinger’s Reaction. 
IliciiAun TaoMMSDOiit'E (Veiitr. Pxikt. Par., 1909, i, 49, 291 30 
It is known that milk which contains bacteria po.ssesscs slim? 
reduciiP' i>ower,s and also that fresh unhealed milk gives a cclonr 
with Sibardinger's reagent (5 c.c. formalin, 5 c.c. saturated .alcokhc 
solution of niothvlcne-ldue. and 90 c.c. of watci) undoi . 
experimental conditions. Many hypotheses have been pi 
to account for these phenomena. I he , Piility 

the e.vael p.ul played by bacteria has lutheiTo hocu the in] 
of getting milk free from organisms without having ' ^yawing 

or:.n-.i^..ptic.s. The author has got over the d.lliculty >0 
milk from the udder by moans of a sm.a the 

quantities of sterile milk can be obtained without lia ^ 
iiiiik in aiiv wav wli.ii, soever. Sucli luilk shows l o 

and is therefoio free from the so-called of reaction 

hand, ifc dws colour Schardingor's reagent, but the co ^ ^ 
could not bo djltTUrijied. 
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Lgevuloae in Urine. Hans Malpatti (Zeilsch. physiol. Ghem., 
1909 , 58, 644—546). — A discussion of recent work and methods 
relating to the presence of Iterulose in diabetic urine. With care 
weakly positive reactions for Imvulose are sometime.s obtainable 

W. D. n. 

Dicalcium Phosphate as a Urinary Sediment. Cakl Tii. 
MorseR (Zeitsch. physiol. Chem., 1909,58, 440 — 451). — The occurrence 
of dicalcium phosphate, Ca2H2(P0^).j,4H20, in cry.stalline form as a 
urinary sediment is comparatively rare. The present paper relates to 
the form of the crystals and the circumstances which lead to their 
deposition. The reaction must be neutral, and the amount of 
calcium in the urine u.sually in e.xcess ; abundance of .sodium chloride 
is also favourable. The deposit can be obtained from many urines by 
shaking with aniline or with alc'ohol, and in a larger number by the 
addition of both reagents (3 c.c. of aniline, and 20 c.o, of 90% alcohol 
per 100 C.C. of fresh non-alkaline urine). W. D. H. 

Oxygen and Creatinine Excretion. C. .1. C. van Hoogbshvv/.e 
and H. VEUPLOECiH (Zeilsch. physiol. Chem., 1009, 59, 101 — 111. 
Compare Abstr., 1908, ii, 971). — Creatine is regarded as a product of 
protein catabolism, and it is partly destroyed and oxidised and partly 
converted into creatinine and excreted. Some experimcnt.s on dogs 
are given which show that .administration of creatine increase.? the 
creatinine output; but the bulk of the paper deals with the influence 
of oxygen. Inhalation of large quantitie.s of oxygen causes no altera- 
tion in the excretion of creatinine. Uesidence at a great altitude pro- 
duced very little change ; thus in one of the authors (who were on a 
creatinine-free diet throughout) the daily excretion at Utrecht was 
1'839 grams ; on Slonte Kosa it was 1'903 and 1'965. In the other 
author the rise was even less. W. D. H. 

Proteic Acids in Urine in Health and Disease. WiTor.n 
Gawtnsei {Zeitsch. physiol. Chem., 1909, 58, 454— 4GS; B^dl. Acad. 
Sci. Cracow, 190S, 851 — 853). — A method for the e.stimation of 
BondzyriskTs proteic acids in urine is described in detail; it depends on 
the complete insolubility of the barium salts in absolute alcohol. 

The effect of diet is negligible ; in milk, me.at, and mixed diet, the 
amount of proteic acid nitrogen a’arics from 4'5 to 6‘8% of the total 
nitrogen. In typhoid fever, this Ogure rises to 9 — 14, fallingoii in the 
second week of the disease and still more so in the third week. It is 
also increased in cases of jaundice. Estimations are also given of the 
various forms in which sulphur is excreted under these conditions. 

W. D. H. 

The Relative Importance of Inorganic Cations, especially 
those of Sodium and Calcium in the Causation of Gout and 
the Production of Gouty Deposits. AVit.t.i.am G. Litti.e {Bio.- 
Chem. J., 1909, 4, 30—37). — It w.as found that the following is the 
order of the solubility of the acid urates of various metal.s; potassium, 
most soluble, then sodium, magnesium, and calcium urates. One part 
of acid calcium urate dissolves in 4760 p.rrts of cold water, whereas 
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one part of the corresponding sodium salt dissolves in 1030, In (],,, 
pre.sence of sodium chloride, however, the conditions are quite different^ 
and 3+20 parts of 0 5% sodium chloride solution will dissolve one pajj 
of calcium urate, whereas sodium urate requires 44-,+00 parts of the 
same solution. The addition of small quantities of calcium salts to 
pure water also diminished the solvent capacity for sodium urate. Tha 
significance of these facts in reference to gouty attacks and the 
formation of gouty tophi is discussed. S. 13. g. 

Chloride Metabolism in Typhoid Fever. Schwenkesbeciieu 
and ISAG.SKI (rlrcA. exp. Path. Pharni., 1909, 60, 166— 184),— Jf iq 
to 20 grams of sodium chloride are given to typhoid patients, a large 
fraction of the chlorine is retained. This is attrihnted to v.arious 
circumstances, .such as enfeebleil circulation and kidney function, and 
degenerative proce.s.se.s in the ti.ssnes. 

On the other hand, many healthy people, taking the same sort of 
diet as typlioid patients take, sliow also a slow ejfcretion of chlorides, 
and certain tvphoid patients do not exhibit it at all. ^\ . B, ]J, 


Antagonism between Trisodium Citrate and Calcium in 
their Action on the Heart and its Inhibitor Nerve Supply, 
H. Husqt'ET .and V. P.u’uox (Coiiipt. rend., 1909, 148, 575— 57S).— 
There is a cliemical antagonism between trisodium citrate and calcium 
chlorisie in their action on the heart and on the vagus nerve. The 
boating of the frog’s heart i.s stopped by perfusion in situ with 0'6",; 
sodiunrolilorido solution containing 0-12'% sodium citrate and 0'00.j'’a 
calcium cliloridc, but is .started again when the heart is supplied with 
a solution containing tliree times as much c.alcinm chloride. Similarly, 
the inhibitor effect of vagus stimul.ation i.s abolished by perfusing the 
heart with saline solution containing 0'05"„ sodium citrate and U*005'h 
calcium chloride, but is re-cstablishe.l by a saline solution contaiiimg 
tlie .same amount of citrate, but twice as much caiciuni, (i. L, 


Th© Behaviour of Salol and Oietearyl Salicylyl Glyceride in 
the Organism, .'^t.cmsi.ac.s lioNuzv.vsKi and Vinck.stv Hoixicki 
{Hull. Aca<l. ,'ici. Crarow, I'.'Ufi, 811— Sr.l), -Tim rate of elimination 
of salicvlic acid and phenol in tlio urine was determined after the 
ingestion of saluylic* at-id, au«i distraryl salicylyl ^lyceiito, tie 

last-named sub.stance being prepared Iry the action of stearate 

on dichlorohydrin salicylate. It is a product of fat-hke nature 
m. p. 46-- 49 . Tnlike tri.salicvlvl glyceride, it ns complete y reeorhed 
.after iimestion. Tt is found that salicylic acid i.s eliminated somewhat 
later after the ingestion of .salol and the glyoeiido than it ' 

.salicylic acid, ’file phenol is, however, eliminated much sooner fa 

salol ingestion) than the .salicylic acid. al, l.v.lm- 

Kalicylic .'.cid is e.stiinatcd in tlic urine by boiling "'th ■) 

chhrric acid, evaporating to dryne.ss the solution after ina ’iii^ . 
with .sodium hydro.xide, and then extracting t''®. 
alcohol. After evajioration of tlie alcohol irom this 
residue is di.-soivcd in water, the solution thii.s ol.taiiied 
the salicylic acid e.xtraclcd therefrom by ether. Ihis 
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dissolved in alcohol, and barium hydroxide in concentrated aqueous 
solution added. The salicylic acid is thereby precipitated quantita- 
tively as’barium salt, from which it is recovered by di.ssolving the salt 
in acid and extracting the solution thus obtained with ether.'* 

Phenol was estimated as 'the tpibromo-compound. The author gives 
the details of the method for separating it from salicylic acid, which 
depends chiefly on the greater volatility of the former in steam. 

s.’c. S. 

Physiological Action of the Alkaloids of the Papa- 
paveracese. Worth Hale (Aimr. J, /’Aysm/., 1900, 23, 389— 405, 
406—411). — Twelve alkaloids were investigated, and all in various 
strengths depress the frog’s heart after previous stimulation. They 
are arranged in order of activity, and morphine is the least active in 
this direction. 

The whole series act also as depressants of motor nerve endings ; 
here narceine is the least active, morphine coming next. W. D. H. 

Physiological Actions of rf-, and d^Suprarenine (Adren. 
aline), 11. Abderhallen and Friedrich Thies {Zeitsch. 

Chein.^ 1909, 59, 22 — 2S. Compare this vol,, ii, 159). — 
rf-Suprarenine causes little or no dilatation of the frog’s pupil, or 
glycosuria, in doses in which f-snprarenine produces both these effects ; 
5^sup^a^en^ne produces these oifecLs in degree corresponding to the 
amount of ^suprarenine it contains. W. D. II. 

Acid Poisoning. III. Han.s Kcpinger and Fritz Tedtsko 
(Biockem. Zeitsch., 1909, [16, 207 — 216. Compare Abstr., 1907, ii, 
S6). — The experiments recorded confirm previous result.s ; the 
susceptibility to the to.xic action of .acids is not a fundamental 
distinction between carnivorous and herbivorous animals, for if a\iog 
rocoives no protein food it h easily poisoned In* acid, and the sheep 
l)ecomes resistant to acid when it takes protein freely. W. I). H. 

The Injury to Health Caused by Long-continued Ingestion 
of Sodium Sulphite in Small Doses. Haul B. Lehmakx and Adolf 
Thei tleix (Arch. Hygiene^ 1909, 68, 303 — 318).' — The authors failed 
to corroborate Kionka's st.ateinent that long-continued ingestion of 
sulphite of animals causes small liajinorrhages throughout the body, 
altliougli in some cases tlie feeding with food containing the sulphite 
was continued for two hundred <lays. The doses chosen were of such 
magnitude as to be comparable with the quantity that could be 
ingested by the human subject living on foods preserved with the 
maximum quantity of sulphite. S. B. S. 

Hygienic Studies on Nickel. Karl 13. Leh.maxn (Arch, llygietie, 
1909,68,421 — 465). — The amounts of nickel which could be dissofved 
by cooking various classes of food-staffs in nickel utensils were deter- 
mined, and it w.is found that if the whole of tlio food were cooked in 
such vessels, the total amount of metal that a man could ingest 
amounted to 2 mg. per kilo, of body-weight. Cats or^dogs which had 
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taken quantities of nickel amounting to from 6 to 10 mg. per kilo 
for one hundred to two hundred days remained normal in life, and 
showed no abnorm.al post-mortem appearances, although in two oases 
large amounts of the metal were stored up in the tissues. The con- 
clusion is drawn that there is no danger of toxic effects from the use 
of nickel utensils. S. B. S. 

Chemical and Toxicological Studies on Tobacco, Tobacco- 
smoke, and Smoking. Karl B. Lkiimann [with Joseph Biederheck, 
Ludwio Hitter, Alran IIei.uannsberg, Kuepelka, Jakob Kuhle^ 
U. K. Lang, S. Noda, Franz Soilmiut, T. Tani, Harry Wakbuisc, and 
Adole Wegeu] (Arch, 1909, 68, 319 — 420). — The investiga- 

tions were directed towards the quantitative determination of the 
constituents of smoke, which were collected by means of specially 
devised .app.ar.atiis. The smoke was divided into two portions, namely, 
a by -stream coining from the lighted end of the cigar or object 
smoked, and the main-stream, covro.spouding to the mouth end. The 
principal products quantitatively determined were nicotine, pyridine, 
and ammonia. Pyridine was separated from the other bases by steain- 
distilling in the prc.scnce of acetic acid, under which conditions italone 
is volatile. Nicotine was estimated by the bismuth potassium- iodide 
method of Keller. The amounts of the various products that, are 
obtainable in the .smoke from various kinds of tobacco smoked in 
varyin" ways were also determined ; also the amounts of the base-s 
that are absorbed in the mouth under varying conditions. The latter 
factor.s were determined either by e-stiuiating the bases obtained in the 
washings, when the smoker rinses the mouth .aflor each whiii, or by 
estimating the bases iu the smoko, when after, each puff he exhales 
into a gas-holder, and comparing the amounts with the total obtain- 
able from smoke of the same materials rvhen smoked in the apparatus. 
Investigations were also made of the oily matter.s, carbon monoxide 
and hydrogen cyanide. The only product obtained which would account 
for toxic symptoms was nicotine. U he differonco between ‘strong 
and '■ mild ” tob.acco -ivas found to depend, not on the actual amount of 
nicotine -contained therein, but i-utbcr od the quantity that vae 
ah.^orbed in the mouth diii-iiig the procof.s of smoking, which vanes 
coDsideriibly with the JiiTei'CDt kinJs of tobacco. S. B. > . 


Chemistry of Vegetable Physiology and Agriculture, 


The Part Played. by Bacteria in the Formation 
Oil. Hans Pkincsiieim (ISiochem. ZeiUch., I'JD'J, 16, -P ; ' ' 
(’ohTpare Abstr., lOC-N, ii, 310). lialmteau (Compt. rend., IbiS a , • ‘ 1 
has noticotl proviouply the f>re.«ence of n-butyl anti ^ t 

iii a fnsel oil obtained from potatoes, Tho autlior conMicis 
these are formed from the fermoutiug material hy means o 
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Sterilisation of Milk by Ultra-violet Rays. Victou Hemii 
and G. Stodel {Compt. rmd ., 1909, 148, 582— 583).— .Milk infected 
with various bacterial cultures aud the ordinary milk of corrimerco 
can be readily sterilised without appreciable rise of temperatm-e iiy 
exposure to the ultra-violet rays of a quartz mercury lamp, O. 

The Action of Bacteria on Azo-colouring Matters. K\rl 
Fregonneau (GB'iitT, Jidht. 1909, i, 49, 2(6). — Certain acid- 

producing organisms, including Proteus vulgaris^ P. mirabilis, Tia.cillus 
suhtilis, P. coli communis, etc., wore grown in media coloured with 
methyl-orange, but no pink coloration appeared. It is thcrefoio clear 
that the methyl-orange has been decomposed, and the author suggests 
that reduction to sulpbanilic acid and a^-dimctbyl-p-phenylenodiamino 
may have taken place, without, however adducing any experimental 
evidence of the reaction. The change is examined to a certain extent 
from the purely bacteriological side. E. J. K. 

Azotobacter Chroococcum Beij. Srverix Krze-uieniku'ski 
{Bull. Acad. ScL Cracow, 1908, 029 — 1051).— Pure cultures of 
AzotohacUr chroococcum lix only very small amounts of nitrogen iu 
ordinary non-nitrogenous nutritive media. A marked increase in 
nitrogen fixation is obtained by addition of free humic acid (from 
soil) or potassium, sodium, or calcium humate, the increase varying 
according to the soil from which the humus is obtained. Artificial 
non-nitrogonous humus from .sng;ir and soil bumus which has been 
boiled with hydrochloric acid liave veiy little effect on nitrogen 
fi.xation by AzotohacUr. 

In presence of dextrose, Azofohdcter cun fix as much as 17 mg. of 
nitrogen per gram. The utilisation of curbonuceous nutrients varies 
with the amount present, and both an excess and a deficiency below 
the optimum amount result in a diininUhed fixation of nitrogen in 
relation to the amount of carbon consumed. 

No acids, alcoliol or hydrogen was found to be produced by 
Azolohacter. The relation of oxygon consumed to carbon dioxide 
produced is approximately 1, or a little higber when dextrose is 
finploycd, and a little lower with mannitol. 

The optimum tempei’aturo for Azolohacter is about 28^. At 33^ its 
development is greatly retarded, whilst at temperatures below 28^ tlio 
utilisation of dextrose is l«ss economical in relation to the amount of 
nitrogen fixed. At 9*^ development is stopped altogether. 

Fixation of nitrogen hy Azolohacter is not influenced by lladiohacter 
and other bacteria. N. H. J. M. 

The Production of Indole by Bacillus coli communis. 
\Y. C. DE Graafk {Centr. Pakt. Pur., 1909, i, 49, 175). — Several 
varieties of Pacillus coii organisms were propagated on glyccrol-agar 
!^ud then inoculated into peptone water ; tliey were kept under definite 
conditions, and the amount of indole they produced was determined by 
Herter and Foster's method. It was found that one and the same 
variety always gives rise to the same amount of indole under the same 
conditions. The formation of indole rciicbcs,a maximum in three 
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weeks; in doubtful cases the experiment should therefore be continued 
for this full period. Different varieties of the coli organism general! 
produce dissimilar amounts of indole. The quantity produced does not 
depend on the virulence of tho org.anisin ; thus, of the organises 
investigated, two were very virulent (A’’'UDd yet the latter yielded 
only a small amount of indole. Alkalinity of the medium and 
absence of air diminish the production of indole, whilst dextrose 
stops it altogether. Peptone is necessary ; from bouillon alone no 
indole is formed. j p 


The Coli aerogenee Group of Organisms. Robert Burht and 
;M. Di ggeli {Centr, BuH. Par., 1900, i, 49, 1-15). — The authors have 
studied sixty-live organisms of the coli-aerogenes group with particular 
reference to methods of elassilication. They devised a simple method 
of estimating the volume of gas evolved during fermentation wliich 
can be applied to a large nuuibor of samples, and will, they consider 
prove a useful addition to the technique of a bacteriological laboratory' 
Bi'ietly, the method is to cultivate the org.anism on an agar medium iii 
a thick-walled, inverted, and graduated test-tube, and aiTaD^fi the 
conditions so that the gas evolved shall force the medium down the 
tube and thus allow a direct reading of its volume. A simple device 
for estimating tho amount of carbon dioxide in tho gas is also 
described. 

Applying this inctlmd to a number of organisms, they lind it 
enables them to discriminate fairly ’sharply between dilTorent types, 
'I'lie quantity of gas evolved under delinito oondition.s, and* the 
proportion of carbon dio.xide present, form cliaracteri^tic tests for the 
various organisms. Ry vaiying tliy carbohydrates, it is pos.sihle to 
ob>ervo other diffeicnees. In this w.av tlmy succeeded in dividing up 
their orgauiMns into a mnubor of suh-gro»ips containing similar 
iMfinbeo-, but varying acconling to their origin. These .suh-gruiip.s are 
discussed from the slamlpoint of mutation. K, J. U. 


Influence of Ethyl Alcohol on Yeast Fermentation. M.vhtin 
KocH.^fAN.v (fjiiK'Aern. Z’PitAcfi., 1909, 10, .391 — 398), — The eilecl of 
alcohol on the fermentation (d dextrose by brewery yeast has been 
studied with tlu> lielji of the Schidx automatic recording apparatus. 
'1 he addition of large ipj.anlit i»*.s ha.s an adverse effect; smaller 
quantities have an accelerating intlueiic*, the optiiiuun l)cing at 
concentrations of 1 in 300 to I’nder thcso conditions, the 

initial fermentation is acceler.ited, and slightly iiioro gas is produced 
in a given Lime. The accelerating inlluence of alcohol is regarded as 
quickening the production of feiincnt and not to any intlucnce oii the 
zvma.se. I'h T. A. 


Calcium and Magnesium in Plant Se^ds. 1 vk;ii.\kd ^VILL- 
ST.MTER { '/.PiU.-h, ph/siol. (.’hem., 1909, 58, 438 — 439).— In the seeds 
of cereals (wheat, rye, inaiz**, etc.), tho amount of magnesium which 
tin; plaiit requires for the fonnition of chlorophyll is more abundant 
than that of calcium. Tho results iiro btated quantitatively in 
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Presonce of Amylase in Old Seeds, Bhocq-Rousseu and 
Epmosd Gain {Compt^ r&nd.^ 1909, 148, 359— -3G1), — Corn which 
had been preserved for fifty years in a glass bottle had lost its 
germinating power, but still contained a ferment capable of hydro- 
lysing starch. . G, p*. 

Plant Ferments. W. W. EiAtosuKNiA {Zeiisch. pluj^oJ. Chem., 
1909, 58, 487 — 499). — An investigation of many seeds shows that 
ferments capable of acting on animal protein are absent, although 
those acting on vegetable protein are present. The extract in most 
cases curdles milk. Oxydases are often present, Imt the results in 
different seeds present great variations. In relation to diastatic 
ferments, the rapidity of action and the kind of sugar formed vary. 

NV. 1>. H. 


The Nature of Cyanogen Compounds in Kirschwasser. 
Xavier Kocques <and Levy {Compel, rend., 1909, 148, 494 — 49G *). — 
When this spirit is two to three years old, it does not behave on ilistil- 
lation like a freshly-prepared or old solution of hydrogen cyanide in 
50'''o alcohol j the hydrogen cyanide is only partly in the free state, 
and a portion of it has become combined witli fatty substance^ of high 
molecular weight, G, B. 


The Amount of Cblorine*in Leaves. Albert J. J. Vande- 

VELDE {Bull, Soc. chim. ffelg., 1909, 23, 84 — 88). — A numl.er of 
analyse.H are given, showing tlie percentage of cldorine in the 
dry matter of leaves gathered in May, Jul}’, and ^rpeember. The 
percentage was found to increase regularly in 2'ilia, Sgrinya, Liyusirum, 
J'Uculus, Sorbvs, Vitis, Ampelopsii, from about 0'3 to about 1 b. It 
fell to a miniinuui in July and rose to a maximum in September 
in Sainhucui, Gcryhis, and ZaJix (about 0*3 to 0‘6'b)' There was 
a minimum in May and inaximuni in July \n Fayxi,s, Prunus, Kibes, 
and Ruhts, but iri'egularities showed themselves in this group. In 
Carpinus, and occasionally in Kibes, the chlorine rose to a maximum 
in July and a niinimiini in ^epteuibor. Tiie percentage decreased 
regularly from May to !8efdeiuber in PlpfUs, Aucziha, Th..'', 

Rhododendron, and Iled^'ra (about 0‘3 to O'!' ,.). It was a maximum in 
May and minimum in July in Pavia, Casianea, Acer, Syviphoricarpus, 
Betulus, and Deulzia. Ju certain other c.a.^es the fluct\iatiDns were 
irregular, including Popidits, Vlmns, Fagu,% Primus, Kibes, Kiihus, but 
the causes of the iluctuations were not determined. E. J . R. 


The First Stages in the Development of Perennial Plants 
Compared with those of Annuals. Gustavk Andrl {Compt. 
rend., 1909, 148, 515 — 517. Compare this voh, ii, 174)- — Th« 
cotyledons yield to a perennial seedling about the siiiie propoi tion of 
potassium and of nitrogen’ as is yielded by the cotyledons of lyi annual 
plant; in the latter case the transference of saline constituents from 
the cotyledons is more rapid, but not more complete. G. 1>. 

* rtiid Ann, Chim. anal., 1909, Id-, 133 — 110. 
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The Influence of Aluminium Salta on Protoplaam. M. t’n,,, 
(Xdtvrw. Jiundsch., 1900, 23, 610 —612). — Spirogjjra cells in tlio ligl,t 
lose their starch uiuler the inihience of alumiuium salts, very 
soliilious of the latter sutliciug to bring about this result. Thi.s edect 
may be due to an arceleratioii of the diastatic action induced by 
aluminium salts, but is more probably due to an increase in tlie 
permeability of the protoplasmic* membranes brought about by these 
salts. Precipitated albumin had a greater absorptive capacity than 
dissolved albumin, .and as tho soluble alumiuium salts have .a marked 
tendency to precipitate albumins, these substances are in tliis way 
rendered more permealde. 0. T. il. 

The Presence of Fluorine in Grapes. P. Lkpeuke {ISuU. Soc. 
chim. Eehj., 1909, 23, 82 — SI). — These esperiment.s were imclcrtiiken 
in conne.xion witlt the analy.sis of wines j if fluorine does not occur in 
grapes, it clearly should not occur in pure wines. Dried grapes from 
.Malaga and from Asia Minor (sultanas) were incinerated, and 5 grama 
of the ash were tested for lluorine. In most ca.ses the re.sults were 
whollv negative ; in tho others tliere were possilrle indications of 
a slight trace of lluorine. When fluoride.s aro found in wine, it 
is clear that they must have been added. K. J. |{, 


Occurrence of Stachyose and a Gluooside Hydrolysable by 
Bmulsin in the Subterranean Parts of Lamium album. L. 
Pi.rt'LT {J. Vhann, Chim.y 1909, 2G, 230 — 2-11). — An aleohclic 

extract of the subtorraiiran portion.s of Latiiiiimalbniac wn be separated 
bv treatment witli a mixture of alcohol and ethyl acetate into two 
parts. The in.soluldo portion rontains .stachyose (inaniieotetrose) 
(Tamet, .-Vb.str., 1903, i, 606) and tho .soluble part a gluco.side, which 
is decomrjosed by emul.sin, yirlding a dcstroroUtory reducing sugar. 

‘ T. A. ir. 


Vegetable Pfaosphatides. III. Kkn-st Wintersteix. IV. 
Kk.xst WTntehstein, and K. S.molkxski. V. K. Suoi.RNsKi. VI. 
Kknst TVixtkksTeix' and 1,. (rfertse^. pfiymof . Cheni.y I9t'9, 

58. 000—505, 5itn — 521, 522—526, 527— 52S. Compare Abstr,, 
IPIIS, li, 218). — Thi.s series of papcixs rolate.s to a number of vegcttlble 
phosphatide.^, hut their tinal iilentitiralion is not yet possible, lim tiist 
papei' relates to one pii*pared from the .seeds of Lnpin-i'S alljui^^ It 
contains pliosphoriis d'O ',, and nitrogen O 'J'’;'., and yields Ki b of sugar 
on (:lc-.avage. The second deals with phospliatides from wlicat mciil ; 
one of the.se, soluble in alrobol, yields ammoni.a, choline, and other nitru- 
g.-non.s substanrrs, somo of which aro ba.sic ; a rarbobydiate plms- 
phatide i.s also present. The third |Cipor deals with some points 
of detail in relation to xvheat pliosphatiiles, aiid^ the foiiit i wi i a 
pihn.'phatido from green plants, which yields 0 3^, o [yos 

pliorus, 6'7 g, of calcium oxide, and no sugar.. 

Malteses of Maize. K. Uufkhe {Compt. retul., 

505-5(17. Comiiarc this vol., ii, 258).-Fi.rther examples of 
acting at high ami at low temperature are gtveu. ihrso dill 
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are due to differeacea in the tnediura ; each variety of maize appear.s 
to have ita own special maltase. G. B. 

The Fruit of Medeola Virginica and Ampelopsis Quinque- 
folia. Lois E. Poyneeu ami H. Leroy Duffts (Chem. Newa,- 1909^ 
gQ^ 99 — 100). — The fruit of the Indian cucumber {Medeola Vinjinica) 
contains lievulose. The hard kernels enclosed in the fruits yield 
uearly 10% of oil, of which a portion is volatile and the 
remainder resembles porpoise oil and has a saponification equivalent 
354-8. 

The fruit of the Virginia creeper {^Ampelopsis quinquefolia) contains 
jj-ovulose, tannin, oxalic acid, and 11 *27% of oil (D 0‘D503), 
■which on standing separates into two portion.s, of which the lower 
solidifies on cooling and then has m. p. 0*8°. 

A complete analysis of the ash from oach kind of fruit is given, 
showing that both are comparatively rich in potassium. T. A. H. 

An Organic iVegetable Compound of Iron. P. Joseph 
Tarrotjriech and P. Saoet { Compt . reyid .., 1909, 148, 517 — 519). — Of 
all the plants hitherto analysed, Rumex obtusl/olhcs is richest in iron ] 
the dried root contains 0-447/0 Ee. The iron is in a state of organic 
combination in a substance containing C, H, N, P, and other inorganic 
constituents besides iron. This substance is soluble in alcoholic 
hydrochloric acid; the iron is only partly .split oft by boiling with 
1% hydrochloric acid. With acid of 10%, the substance is decomposed 
with formation of a reducing sugar. The substance appears to be 
related to the nucleones of Siegfried. G, B. 

TJiQ Sugars of the Tobacco Plant. Gaspare Ampola and 
Francesco Scurti {Ann. R. iSiaz. chini. agrar. $per. Roma, 1907-8, [ii], 2, 
312 — 316). — The suspected presence of sugars in normal tobacco 
leaves is important in coonexion with the question of adulteration. 
The inflorescence and seeds arc found to contain dextrose, identified 
by its reactions and its conversion into the phenylhydrazone. The 
sugar present in the leaves is gummy and uncrystallisable (compare 
Miiller, Abstr., 1886, 904). The presence of allantoin in tobacco 
leaves (Scurti, Abstr., 1907, ii, 124), together with dextrose, makes it 
probable that the two compounds occur in the form of a readily 
hydrolysable allantoin glucoside. G. II. D. 

Amount of Sugar in Beet Manured with Nitrogen. Hermann 
Briem {Zeiisch. Zuckerind. Bohm., 1909, 33, 391—394).— Experiments 
with beet grown in four different kinds of soils, without nitrogen and 
with GO kilograms of nitrogen per hectare as sodium nitrate, ammonium 
salt* calcium cyanamide, and calcium nitrate. The average amounts of 
sugar for all the soils only varied fronij 17-1 (without nitrogen) to 
17'3% (ammonium saft). ... a: t 

Further experiments with the different soils, in which the eliects ot 
sodium nitrate applied all at once or in two portions were compared, 
showed that a single application before June 20 does not lower the 
percentage of sugar. 
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Accumulation of Nitrogen in Relation to Soil Conditions 
Theodor Remy {Centr. Bakt. Bar., 1909, ii, 22, 561 — 651), __ 
Appliciition of a suitable substance as source of energy is es-sentuil 
the case of ordinary ai^able soil to obtain a marked accumulation uf 
nitro;^on. Small gains of nitrogen may occur in soils not too 
in humus and calcium carbonate- The presence of free acids prevGnts 
any material tixation of nitrogen. Equivalent amounts of Hme and 
magnesia have almost exactly the same effect on nitrogen tixation 
whilst potassium and sodium carbonates are less favourable. 

Xo dednite relation between the percentage of nitrogen in soils aud 
fixation of nitrogen could be established. No gain of nitrogen could 
over be detected in peaty soils. 

All experiment on nitrogen fixation in large quantities of soil is 
described. Tliree lots of soil, 300 kilograms, (1) without fumliei' 
treatment, (2) with addition of calcium carbonate, and (3) with calcium 
carbonate and sucrose, were kept in layers 10 cm. high for a ftw 
weeks at a temperature of 22 — 25''. Addition of calcium carbonate 
alone had no elToct, whilst addition of calcium carbon.ate and snciose 
resulted in a gain of 141 mg. of nitrogen per kilogram. Pot experi- 
ments were next made with three similar lots of soil each with four 
different plants, all followed by mustard. The results shoived tliat the 
nitrogen tixed untfer the inlluenco of sucrose (the amount of suctcsg 
was 1 , in this oxpei iiiient) was in a readily available forju, and that 
the yitdds of iimstard and mai/.e grown in the .soil wero twice as ^reat 
as in tiie other soils, whilst the dilVerence in the ca.^o of beet was >till 
greater. The average amounts of nitrogen in the first crop.s from the 
three soils and the amounts in the second crop.s (mustard) weie: 

' I. 

Nung-n in l-t ■ ‘'-i.''* 

■Jnd .. u-:.;:d 

X. H. J. -M. 


II. III. 


Assimilation of Potassium from Soils. (Justav Wimmek, 
HeK.MAN.V Wu.FAHTK, \V. KldaiEK, MeUMANX PvOKllKIi, (blRIlARr 
CiEiSTH'jKF, O. Rinuleden, and J. Stokciv /entr., U'Otf, i, 

395 — 396 ; frum Arb. dent, f'utdw. (/««•■., 1908, Xo. 143). — Pot 
experiment-s witli variou-s plattts to a.scertain the laws by which 
potassium is taken up from tlie stiil and also wliether it i.s posdhle to 
a.scertain by pot experiments whether an<l to what extent soils aie 


deticient in potassium. . 

Tlie iuiluence of soil moisture ami manuring and the retuin o 
pot;i.^.'ium to the .soil are discussed (in the original pa[‘er), and al.^o t e 
relation of lower oiganinins to potassium ussimilation and the ellecto 
nematcle.-. N. 11. J. M. 


[Compo.sition of Rain water collected at Garforth.] ' _ 
Skios {Ilf}’, f'niv. LfA'ia and Yorks, i'onnc, Ayrir. hducation, *-1 
No. 74, 17). — Amily.-cs of rain-water collected hum Urtohci, ; 
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September, 1907, and October, 1907, to September, 1908. The 
following results were obtained : 

(1). In parts por million. 

Nitrogen 



Rainfall 

in 

inches. 

As 

Nil... 

As 

N-Ps. 

Albuminoid. Cl. 

SO,. 

HO.,. 

Aoidity 

as 

II., HO^. 


20-44 

1-06 

0-236 

— 3-66 

11-94 



-2-14 

iyU7— 1908... 

29-16 

0-773 

0-481 

0*163 3-36 

10-85 

2-71 

4 •;’.4 

Average ... 

27-80 

0-934 

0-377 

— 3-60 

11-67 

__ 

3-11 

loDt)-1907.‘.. 

26'44 

6-42 

(2). In Ib.s. pi;r aore. 

1-424 — 22-12 

72-10 


r2'P5 

1907-1908... 

29-16 

5-327 

3-310 

1-128 2-3-17 

74-81 

18-65 

2‘J-93 

Avcnige ••• 

27-80 

5-373 

2-370 

— -22 6 1 

73 '45 

— 

21-4 4 


The nitrogen as ammonia amounted to 71-2%, and as nitrates, 28 
of the total (excluding albuminoid nitrogen). N. H. J. M, 
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New Burette A-ttaohment to. Store Bottle, vox HEVGrxnoKFr 
[I’harm. Zeit., 1909, 64, 159). — A description is given of a oonveiiient 
iUTangement for woikiiig witli sbanilard .solu- 
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abstracts of chemical papers^ 

and Dietz in 1869 that a pinchcock burette may be used f„r 
pelmm-anate titrations if the rubber ra not kept m contaet with 
ke permanganate for any length of tune. h. „e K. 

The Gasparini Electrolytic Process for the Removal of 
Organic Matter in the Detection of Pomona. Mahio Miokaxm 
//■> ^ l<ino 39 i 175 — 179). — In CrAspJvvini s method for decom- 
S:i”fo;gani matter Ibstr., 'l904 ii, 785), the material ts treated 
arUh'nitrm acid and subjected to electrolysis. Ihe dertvuet.on ie 
i Mol.i- ihnnt bv oxyoen and by oxides of nitrogen. Ihe proms 
hm :oine disadvantage", and it is found that by the use of caib„„ 
electrodes instead of platinum, and of ammonium persulphate in 
Xce of nitric acid, the destruction is made very rapid and ocraphte. 
ifydrogen peroxide gives less satisfactory results. C. H. 1). 

Apparatus Used in Rapid Methods of Electroanaly™, 
Analysis of Brass. '1'. Slateb Price and f. 0, Humpiirevs {J. So, 
rWi Anf, 1009, 28, 1 1 T-lS.-l).- After describing the more 

mpor’tant ' orms of apparatus ivith rotating anode, cathode, or 
e“ cuolyte Mhich have been employed in rapid electroanalysis, the 
authors give an account of experiments o,i tlio estimation of copper 
I in brass bv a constant current method. The apparatus and 

rir;; i-. 

anlJuls?, „ 3 .nl 3,ni|,ra 

Frouitheresiil S O a eiie. or I 

“i.u 3 * .'I'hnto,. ..Of 

solution is evaporated nearly to hydroxide added until tin 

EiSf rJa 

latter electrolysed at , minutes^ A inodillcation «l 

t::l^d:'Xl^Wd:r Sy evaporation to get nd of the 

InVIu’ to oMain''satisfactory results. eeces®>-y p-ppis 

lead, tin. an.l iron, if they «oold other«ise be present P ^ 
busi’cnded in the electrolyte. ^ 

Preparation of Standard Hydrochloric 
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(D 1 0962). By suitable dilution, the requisite standard solutions 
uiay then be made. ^ 


Estimation of Dissolved Oxygen in Water Wihem P 
.ToBissEN (Chem. WeekU d, 1909, 6, 12.3—123. Compare Winkler' 
Abstr., 1889, 79 ; Rornyn, Abstr., 1894, ii, 28, and 1896 ii 579 • 
Jorissen and Ringer, Abstr., 1906, ii, 490).— Expcrimental'data are 
given in support of the view advanced by Jorissen and Kiu'^er that 
with sea-water Romyn’s method for the astirnation of dissolved 
oxygen yields re.sults which are much too low. A J W 


Estima,tion of Sulphur in Coals and Cokes. JI. Holluier 
(Mic/i. angew. Chem., 1909, 22, 436—439, 493— 497).— A critici.sm 
of the Yaiiou.s methods propo.sed from time to time. For the 
e.stimation of the total sulphur, a modification of Brunck’s method 
(combustion with cobalt oxide and sodium carbon.ate in a current of 
oxygon, Abstr., 1905, ii, 95) is recommended a.s being the only trust- 
worthy method. The mass instead of being extractml with water is 
dissolved in hydrochloric acid and evaporated to render the .silica 
insoluble. To the dry mass is added the contents of the Jeligot tube 
in which any volatilised sulphur has been absorbed, this pioviously 
having been neutralised and boiled to e.vpel the exces.s of hYdrotTen 
peroxide. ^ A little hydrochloric acid is now .added, .and the hitrate is 
precipitatM with barium chloride as usual. 

For the estimation of the volatile sulphur, Sauer’s method i.s 
recommended a.s the most trustworthy. Tire process con-sists in burn- 
ing the substance in a curreDt of oxygen and absorbing the products 
of combustion in a suitable oxidi.siiig medium. The author ha,s 
unproved the process by filling the front part of the combustion tube 
with platinum wire cuttings, which are then heated to redness. 

L. DE K. 


Estimation of Sulphur in Urine. E.mh, ,\EDERirAi.DE.x and 
CAsniiii Funk {Zeitsch. phygiol. Chem., 1909, 59, 121. C’ompiare this 
vol,, ii, 263). — Reference is inado Lo a paper by ModiakoWhki [Zeitsch. 
pnijswi. 0/ie7fi., 1903, 38, 3G2) in ■vvliioU tlio authoi-s’ work has beeu 
largely anticipated. 'W. D. H. 


Volumetric Estimation of Sulphurous Acid in Wines [and 
Food Products]. Chakles 1>l-\kez aiifl L. Chellk [Ann. Fabrif., 
ipi-)9, 2, 76^79 ; Bull. Aifi^oc. Chim. suer. dis(., 1909, 26, 690— 693).— ‘ 
'ro hundred and fifty e.c. of the wine and 2 c.c. of syrupy phosphoric 
are heated in a water-bath under greatly reduced pressure, and 
the distillate, ■which contains all the S'ulphm' dioxido, is collected in a 
receiver containing 20 c.c. of ,A^-sodium hydroxide. A slight excess of 
dilute hydrochloric acid is added, and the liquid is at ouce titrated 
'uth Nj 0 iodine, using starch jis indicator. If desired, the sulphuric 
formed in the reaction may be estiihatcd gravimctrically. 

L. DE K. 


Estimation of Sulphuric Acid as Barium Sulphate. Jur.rua 
[Chem, Zeit., 1909, 33, 218 — 219).— A criticism of Ruppin’s 

2:1—2 
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paper (this vol., ii, 180). Pure bariiim sulphate precipitates 
obtained b}' working "with highly diluted solutions, about ()•! grani of 
the siilphate in 100 c.c. of liquid; 1% of hydrochloric acid is ad^ei} 
and the solution is heated to boiling. A Z% solution of baihjrQ 
chloride is then added in slight excess with constant stirring. 
twenty-four hours, the precipitate is collected and treated as usual ^ 

I*. DF. K. 

Estimation of Sulphuric Acid in the Air of Aocumulato 
Rooms. Karl Bkck (drfi, JCain. Oesuitd. Amt., 1900, 30, 

The amount of acid was estimated by passing about 1 00 litres of aii 
in the course of ten to fifteen minutes through a definite quantity' of 
A, TOO potassium hydi*o.\ide solution contained in a specially constructeti 
absorption apparatus, which is figured in the paper, and titratin? 
back the unneutralised alkali with A'/lOO hydrochloric achl, ut-inf 
iodocosin as indicator, the titration liqui»l being covered with ether 
'The qiiantities of a<-id fouml in the accumulator rooms varied betweei 
D d and 4o'3 mg. of 33'V> acid per cubic metre of air. S. B. §. 


Influence of Chlorides on the Estimation of Nitrates ic 
Water. (U'stavr rKUitiKu and \j. Karov {JJuH. Soc. chim., 1909, [h] 
6. 178 - ISO). — It is pointed out that in the coloriiiiotric process for 
the estimation of nitrates in water, devised by Oratulval ami Lajonx 
tijo addition of the suipiuiiic acid solution of phenol to the dry 
residue from the water leads to the 
evolution of hydrogen chloride when the 
water under e.xamination coutains chlo- 
lide-s. (Jompaiativc trials showed that 
this acifl ilecolorisos to a gt’(!atC'i‘ or less 
extent (ho eobmring matter formed aiid 
so h-ads to low results, do avoid this 
tlillic'ilty it- is suggested that the standiud 
solution used for the comparison should 
be prepared, by tho a'ldilion of sodiutu 
chloride, so as to contain the ^ame quiintity 
of chloride a.s tho water under e.x'aminittioii. 

T. A. H. 

Appftratus for Gutzoit’s Test, P. P, 
nAi.l.tMOKR ,/ , llMfL'. [iv], 28, 

32 1). -- I’he apparat\)S depicted C0ll^lst^uf 
a wattu’ cond« n^er, .-1, on wliicli is fused 
I luxlonbh* jacket, /land C, couiuimuciting 
vitli iMi-h other by the holes, 6. hw'! 

aci'tiite solution is pound tinough c aud 

partly fills U us well -os 

When a tla.-^k cuutainiiig the substance 
to bo t4*stod is attuciicd to water is 
oircuiattHl through the cotideu'-er, -b mid 

gas ♦-v'dved, parsing up Jj, bubhloH thro\>gh the lead acetate sc ii 
in // uiul b', .ami finally cornea in contact with llm 
I j<le paper fa^lenod on to iho outlet, c. 
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Detection of Phosphoric and Phosphorous Acids in Organs. 
PicHABD Khkenfeld and W. Kulka {Zeitsch. physiol. Chem., 1909 
69. — 53). An aqueous extract of the organ is araporated to 

aryness on a water-bath in an atmosphere of earbon dioxide. The 
re.sidue containing the hypophosphite is moi.stened with a few drop.s of 
hydrochloric acid, again dried, placed in a porcelain boat, and ignited 
in a stream of hydrogen. Pho.sphoru.s trihydride is given off and 
imparts the characteristic green colour to the flame of the hydrogen 

AV. D.^H. 

Detection and Estimation of Arsenic in Cemetery Soil 
e.rsL Mai (Pharm. ZeiUr. h., 1909,60, 169— 170). -About 200— 2.b0 
grams of the soil are mixed with sutlicient hydrochloric acid, D 1‘1’25, 
to form a thin paste. One to two grains of potas.sium chlorate, and, if 
necessary, a few drops of ferric chloride, are added, and .after twenty- 
four hours the whole is heated for another hour on the water-bath. 
The solution is filtered, and the residue is wa.slied with water,' 
The filtrate and washings are then precipitated with ammonia, when 
the iron precipitate will carry down any arsenic present, and it m.ay, 
for qualitative purposes, be introduced .at once into the Marsli 
apparatus. 

For quantitative purposes, the precipitate is dissolved in dilute 
gulpliuric acid and made up to a definite volume. An aliquot part 
is then treated by the authors’ electrolytic process (Abstr., 1905, ii 

284). 

"When testing disinterred corpses in an advanced .state of decom- 
position for arsenic, the bones should be examined, a.s the.se rapidly 
absorb arsenic. Attention is also called to the occurrence of ar-senic 
in coffin nails, screws, otc. • • L. de Iv. 

Precipitation of Arsenic by Hydrogen Sulphide. Lucien 
L. DE Konixck {BiUl. /S'oe. chim. JJdg., 1909, 23, «8— 93).— In order 
to precipitate arsenic rapidly and completely as sulphide, it is necessary 
to reduce the arsenate to arsenite, and this is mo.st effectually done by 
warming the solution with hydrochloric and hydriodic acids. Instead 
of hydriodic acid, a solution of potassium or, preferably, ammonium 
iodide may be used. The hot solution is then treated with hydrogen 
sulphide. 

Sulphur dioxide cannot be recommended as a suitable reducing 
agent. L. de K. 

Estimation of Boron. Hippolyte Copaux and G. Boiteau {Bull. 
Soc. cliim.., 1909, fivl, 5, 217 — 225). — Comparison of the three 
method.s in general use for the estimation of boric acid, namely, 
(1) extraction with ether, (2) isolation as methyl borate, and 
(3) titration in presence of glycerol, shows that a modified form of the 
la.st-mentioned gives the best resalt.«5. The first method gives 
approximate results, but is tedious, since at least three extractions 
with ether have to be made. The second process is simple and 
ti’ii.stworthy in cases where it is applicable, but it cannot be used in 
presence of tungstates. Where it is used, it js recommended that the 
lacthyl borate should be collected in a known volume of sUindard 
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alkali and the boric acid determined by titration in presp^i 
glycerol. The third process, as modified by the authors, is esap ^ 
that described previously (Abstr., 1899, ii, 181), but it is now 
out that the presence of methyl alcohol does not, as then ^ 
interfere with the end reaction. The process is applicable to h 
and horotungstates, and exact details of manipulation reoui • 
these and other cases .-ire given in the original. p ^ 

Use of Quartz Combustion Tubes, especially for the Di 
Estimation of Carbon in Steel. Bektram Blount and 
Garfield Levy {Analyst^ 1909, 34, 88—95). — Tubes of dear 
were found to be well suited for the purpose of organic combustio 
they witiistand the action of copper oxide, lead chrotnatc, etc 
well, brit at temperatures above 900'^ copper oxide rapidly 
destroys quartz tubes. The authors have also used quartz tubes iu tb 
estimatiou of oxygen in copper by fusion in hydrogen. The tube ! 
heated by a furnace similar to that dosci'ibed by Tucker (Abstr 
ii, 84'2); iridium-platinum foil w.as wrapped round the tube H 
a cuiTout of 200 volts was employed, the initial resistance being pnt 
less tbau 25 ohms, which w.as lowered gradually to about 7 ohms 
so n? to keep the current constant at 6 amperes. For the Gstimatio 
of carbon in steel, a silica tube can be employed ; it is heated byav 
electiio furnace, and special means are provided for supplyiuc 
large volume of oxygen which is absorbed as soon as the steel begins 
to bui u. Xi\y current of oxygen is drawn through the combustion 
tube and potash bulbs, and its rate tliroiigh the latter regulated by 
means of an exhaust pump ; the oxygen is supplied to tlie*other end 
of the tube througli a Y-tube, one arm of wliich connects through 
a trap with the^open air. At the coinmoncement of the operation, 
more oxygen is suppUctl than can be drawn off by the pump, and 
a portion <.on>equently escape.s into tiic air, but when the steel oom- 
iiifuces to burn, this esca|»e ceases, and* air itself is drawn into the tube 
along with the oxygen. To ensure complete combustion of the carbon 
monoxide evolved, the exit cud of the combustion lube is packed with 
platinised quartz, and a supplementary currentof oxygen ispassed into 
the tube through a narrow tal>o which enters at the exit end of the 
tombu>tion tube and readies through tho platinised quartz. The steel 
to be bui'jit is placed in a boat containing a layer of ignited alumina, 
and injury to the combustion tube by sparks of molten oxide ispre- 
vented by enclosing thodwat in a piece of iriilium-platinuui foil rolled 
into tlie form of a tube. A piece of silver foil, placed immediately 
before the boat, proteci.s tho rubber stopper from the intense ntdiation 
charai teristic of quartz tubes. The results obtained by the method 
differ by les.s than 0 02',, from those given by tho solution method, 
and agree well with each other. W. P. 


Gravimetric Estimation of Silver as Chromate. Fkaxk A. 
Goo( ir and Bohlan'D S. Boswcuith J. 1909, 27, 241— -lb 

ZeUs’ /,. (’Mm , 1909, 62, 09—73).— A method based on a reverai 

<if tli»' for tho estimation nf clironiic arid (.\I‘^ir., 

ii? ~d7 ;. 

Silver iiivy be precipitated ^quantitatively as chromate byEiddii'^'S 
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solution of ^tassium chromate. The silver chromate is collected on a 
Gooch asbestos filter, and washed first with a weak solution of potassium 
chromate and then with water. The precipitate is then dried and 

weighed. 

A precipitate more readily ciriledted and washed may be obtained 
by redissolving the silver chromate in dilute ammonia and re- 
prccipitating by prolonged boiling. Should the .silver solution contain 
free nitric acid, an excess of potassium chromate should be added 
uiore than sufficient to react on the acid. L de K ^ 

Separation of the Alkali Earths JSu.cn Eni.Eu (Zeil^ah. anal. 
Ckem., 1909. 48, 1(5 li9). ihe hltrato from the amraonium 

sulphide group is evaporated to dryness and the residue is heated to 
expel ammonium salts. The residue is then dissolved in water and a 
little hydrochloric acid, and precipitated with ammonia and ammonium 
carbonate; care must bo taken to liave just sufficient ammonium 
chloride present to prevent precipitation of magnesium 

The precipitate is dis.solved in as little as possible dilute hydro- 
chloric acid, and the barmm is then precipitated as chloride by addiim 
10 vols. of strong hydrochloric acid. The precipitate is collected on a 
liardened filter and washed with hydrochloric acid. The filtrate is 
ev.aporated to dryness and the residue dissolved in water The 
strontium is then precipitated with very dilute (0-|5%) sulphuric acid, 
and the calcium is separated as usual witli ammonia and a large excess 
of ammonium oxalate. 

The filtrate containing the magne.sium m.ay bo tested tor that metal 
by plaoing_a drop on an object glass and adding a minute particle of 
imcrocosmio salt; the triple phosphate which soon forms may then be 
recognised under the microscope. If desired, the whole of the 
magnesium may then be precipitated as usual. L. de K. 


Precipitation of Magnesium as Ammonium Magnesium 
irsenate.^ Eucole Uaffa (O'a'selta, 1909, 39, i, 154—165, Compare 
dlls vol., ii, 183).— The precipitation of m.ignesium as arsenate has 
been studied by a .similar series of oxperiineiits to those made with tlie 
hosphate. When the method employed is similar to that of Neubaiier 
.or the phosphate (Abstr., 1896, ii, 67-1), the results are too high, 
living to the formation of the salt, JIg(XII,)^(.As 03 )., .vields the 

iieta-arsenate, MgfAsOj).,, on ignition. 

It is impossible to avoid .some reduction of tlie precipitate during 
gnition, even when this is carried out in a cuivent of oxygen. The 
ioluhility of ammonium magnesium arsenate is also considerable 
compare Pages Virgili, Abstr., 1905, ii, 652, 85S), even when dilute 
unmonia is us6;j for wasliing. Precipitation a.s arsenate i.s therefore 
ess accurate as a means of estimating magnesinin than precipitation 
IS pho.sphate. (j. II. D. 

Rapid Electro-aualyais with Stationary Electrodes. JonxT. 
iioiiDARn (,/. Jnier. C/ieui. .sbr., 1909, 31, 385 — 390 ). — Tlte Uavzti 
AUlwde. — 'I'he cjitliodes .'ire cylinders of platinum gauze (.1)2 lue.-li to 
he inch) ,3 cm. in diameter and 3 cm. long, and weigh about 
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12 fframs each, and the anodes arc cylinders of platinum foil 
0-8 cm. in diameter and 2'5 cm. long, and aro placed .concputiicallj, 
within the cathodes. The precipitations are earned out in 80 c.c 
beakers with about 50 c.c. of solution. The wires of both electroJes 
are bent at an angle of a little over 90° so a.s to rest on the spout 
of the beaker and allow a watch-glas-s coyer to be used. When 
precipitation is coinpleto, the solution, without interrupting the 
current, is drawn off and the cathode is washed with water by tlie aij 
of a siphon, the end of which is slipped between the el6ctrode.s. 

By the use of a powerful current satisfactory results were obtaiuril 
with (a) cadmium nitrate dissolved in solution of potassium lyuniiie, 
(h) copper sulphate with 7 to 8 drops of nitric acid .at 60', (c) nickd 
sulphate with 1'5 grams of .ammonium .sulphate and 12—1.3 c.c. of 
ammonia, (d) silver nitrate with tlic least excess of pot,as.sium cyanide 
at nearly boiling lieat, and (e) r.inc sulphate witli excess of sodium liyilt- 
oxide, or an insufficiency of tlie same and addition of potassium cyanide ; 
the solution is heated. 'The precipitations are complete in fifteen 

to thirty minutes. . , . , 

T/ie Mercuri/ CntMe. — A 10 — 50 c.c. beaker la used with about 
•10 irrams of uiercurv, and an anode consisting of a flat spiral of 
plathium wire placed 0'5 — I cm. from the surface of the iiierciirv, 
The electrode wires aro bent as in the case of tlie precipitation on 
gauze A powerful current i.s employed, and wlien precipitation 
is complete, the morcui v i.s waslied by the ai.l of a siphon without 
interrupting tlie current. It is then iiiially waslied with alcohol and 
ether, and dried at a gonlle Iieat, 

Satisfactory results were obtained with sohition.s of cadmium and 
silver iiitrates and copper, nickel, and zinc sulphates ; to each were added 
5—6 drops of dilute sulphuric acid (1 : l), except in the case of silver, 
where nitric acid was used. Tlie precipitations were complete in ten 

to fifteen minutes. . „ , , , t o,. 

The strength of tlio current doe^ not affect tho chnnicter ot the 
deposited metiil, except in the case of silver, where it should not eseeed 
1-5 ampere when a gauze catliode is employed. T. cn Iv. 


Volumetric Estimation of Thallium, Woi.r-- J. 

Zeit h'OO 33,21*7 — 29^5). 'Hie oxidised solution in ^vnlcn the e.xce>!> 
oV permanganate has been de.stroycd by Imiling is diluted to aOO c.c. 
and mixed with a dedinite volume (3-6 c.c. in ^ 

ihinsiilnhate 5 c c of T . .solution of pot,a.s,siiiiii iodide aie .ublet, an l 
r uM is tihatcd with standard imlinc, witli starch as mdicrtor 
The emi pmnt is shown I,y a decoloration "f ‘1>VP'"T7' b! S 
yellow- or orange-ioloiired lifjui'l ; one drop of tluoou p la c . 

cause the original cnlmir to reappeaix „ in nractice 

One c.c. of thiosiilpliafe = 0 09727 gram of tliallu m.hut n p.ac 
it should be taken as 0 09800 so as to obtain accurate ^ j- 


Volumetric 
Iodide. Krax: 
— Tlic solifion 


,tion of Copper by means 
TRRSciiKiii (V/iem. Xcit., 190' , 3 I - 
sliould contain about OT giam o iP 
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50 C.C., in made alkaline with ammonia. Should frre nitric acid 
be present, the neutralised liquid is boiled for a minute and then 
ftllowed to cool. Eighteen or 20 c-c. of AVIO arsenious acid (prepared 
as usual) are added, .and then. acetic acid to ticid reaction. Orystals 
of potassium iodide are now added one by one until the cbaractstistic 
cuprous iodide has formed. After an hour, the whole is nifide up 
to 200 C.C., and when settled, the solution is filtered. One hundred 
c.c. of the filtrate are then mixed with an excps.^ of sodium liydro^en 
carbonate, and the excess of arsenious acid i.s titrated with A’ lO 
iodine, using starch as indicator. One c.c. of A 7 IO arseiiious acid rr 
0 00036 gram of copper. L. de K. 

Titration of Copper and Chromium- and of Copper, 
Chromium, and Iron in Admixture. Eva Hibijekt (/. ^'oc. Chem. 
Ind., 1909, 28, 190 — 192 ). — Copper and Chroynium. — The copper 
should be present as a cupric salt and the chromium as a chromate, 
The joint amount is found by titration with titanous chloride, the 
excess of which i.s in turn titrated with standard solution of iron- 
alum. Tho copper only may then be estimated by a second titration, 
after reducing the chromate by mean.s of sulphur dioxide. Or the 
copper may be removed wntli hydrogen sulphide and the chromium 
re-oxidised with hydrogen peroxide and then titrated as described. 

Copper f Chromium, and /ro?^. — The iron should be pre.^ent as a ferric 
salt and the chromium as a chromate. A portion of the solution is 
titrated for the joint metals with titangus chloride until it turns 
green, potassium thiocyan.ate is then added, and the titration con- 
tinued until the red colour has disappeared. A .second portion is freed 
from copper by means of hydrogen sulphide, and the filtrate after 
being re-oxidised with potas.siuni cJiIorate and iiydrochloric acid is 
titrated for iron only, using potassium thiocyanate as indicator. A 
third portion is then treated with sulphur dioxide to reduce the 
chromate, and the solution after having been re-oxidi.sed with potassium 
chlorate and hydrochloric acid is titrated for joint copper and iron. 


New Method of Estimating Cuprous Oxide in Copper. 
OruLio CoFKETTr {Oazzetta, 1909, 39, i, _137 — 143). — The method is 
based on the .solubility of cuprous oxide in ammonia in ahseiice of 
oxygen, metallic copper being insoluble under these conditions. The 
weighed .sample i.s introduced into an apparjitus of special construction, 
and a current of hydrogen is pas.sod over it, ammonia gas being 
admitted after all tho air has been ex^telled. Anmionium liydroxide 
is then run into the apparatus through a tap funnel, the ga.s inlet 
tube being so f^Tangetl tliat the gas bubbles continuously pa.^s tiirough 
the liquid. When the solution no loiiger increases in depth of colour, 
it is siphoned off through ,a plug of glass wool, the residtie washed with 
a solution of ammonia in iccently boiled water, and the operation 
repeated. The united filtrates are acidified, and the copper e-stimated 
elec'trolytically. A comparison witli JIampe’s silv^er nitrate luetliod 
allows that the new method is equally accurate and much more raj^id. 

^ C. H. D. 
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Method for the Estimation of Mercury in Solutions con- 
tainins Iodides. Henmk Wegelius and Sulo Kilpi 
arwrq. CUm., 1909, 61, 413-416).-ln the estimation of mercury iu 
potaesium mercuric iodide, the iodine is first removed from the solution 
bv addition of an excess of moist silvet chloride. Alter heating until 
clear the solution is filtered and acidified with hydrochloric acid, 
,and the mercury precipitated with hydrogen sulphide 

A reversible colour change of the compound Ag^Rgl^ at 50^ 
hecn observed and is under investigation. C. H. D. 


Separation of Iron from the Elements of Groups IV and 
V and Detection of the Rare Barths m Arable Soils. M, 
E11.MANUEL Pozzi-liscoT {r,ull. Jssoc. chxm. mer. disL, 1S09, 28, 

'pile hydrochloric acid solution of the substance i.s rendeieii 

alkaline with aqueous sodium hydroxide or ammonia and an e.xces.j «( 
sodium sulphide or ammonium sulphide is added. Acetic acid in fair 
exce.ss is then added, and the precipitate is collected on a filter ami 
washed with a 9 ’., solution of sodium sulphide in 5% acetic acid. It 
contains any iron and zinc, whilst the filtrate contains any aUiminhiiii, 
manganese, unuiium, gluoinum, the rare earths, and the oartliy 
phosplmtc.s. , L. mt K, 


New Colour Reaction of Ferrous Salts and Some of its 
Applications. A. Kn UAfU .and HinoT {J. Pharm. Chim., 1908, [vi], 

29^930 tldt). When a solution of sodium pho..iphotuiigbtate, 

acidified by hydrochloric acid, is adde.l to a .soliUiou of a ferroas salt 
and the liipiul is then made alkaline with sodium hydroxide, a sky- 
blue coloration is produced. The reaction is more delicate than that 
with potas-siiiui ferricyaiiide, and may he employed for the rlelection ot 
ferrous iron in urine, milk, gastric juice, mineral waters, etc. All 
the samples of urine e.xamincd gave the colour reaction, but it could not 
he obtained with blood-.serum, .so that the tc.st may possibly prove 
useful ill legal cases. No coloration is produced with fcrnc^saUs,^ 


Estimation of Ferrous Oxide in Magnetite. K. B. Gao 
u A„ier. Chem. Soc., 1909. 31, dSl-dhoj.-U'fi Gram of the sample, 
which need not bo reduced to an imp-aipablo 

platinum crucible with 10 c.c. of hjdrolluor.c acid and 1. a ^ 

Llphiiric acid (1:3) in a current ot carbon '’’“f J “ 
Immpine a fewcoilsof platinum wire are introduced. AfUa some tui 

ns"'...-" o. ir'”” rJ»"sr 'rai: s 

•ire nlace.l in a beaker conlaimng about 400—5110 c.c. o . 

'boiled w.ater. in or.ler to render tho liydrolluoric jj 

solution is added, mado by dissolving 5 grimis of calcium c.a 1 o , 
50 c.c. of walhr and 10 c.e. of 8575 

liquid is then at once titrate*! for loiious non 1 

Th(j iTst I*, riuaueiit colour is ta.ken for t!io 

Examination of Mint Nickel. 

11. VAN OKU Wakuoks (Chsiti. i\eekbl<id, IJOJ, 6, 
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electrolytic method for the estimation of nickel in the Dutch standard 
coinage is described. The alloy contains 75% of copper and 25% of 
nickel. It was found that the presence of 0‘5 gram of fynmonium 
nitrate did not interfere with the deposition of the nickel, but that 
the presence of larger quantities is to be avoided. Ten grams of the 
alloy) cut up as finely as possible, are dissolved in a mixture of 15 c,c. 
of nitric acid (D 1’3), 25 c.c. of sulphuric acid (D 1'8), and 40 c.c, of 
water. The solution is coolod, diluted with water to 1 litre, and two 
portions of 100 c.c. each electrolysed for copper at 80"^ with Winkler’s 
wire gauze cathode. The completion of the precipitation of the copper is 
d(;teric.incd by introducing into the liquid two platinum wire electrodes 
connected to an accumulator, the absence of a copper deposit on the 
Ciithode indicating the end-point. Without inteirupting tho current, 
the copper-covered cathode is then removed, and washed with a 
minimum quantity of water during the process. To the acid nickel 
solution are added 50 — -60 c.c. of ammonium hydroxide (D O'O.o) 
and 5 grams of ammonium sulphate. The volume of the resulting 
solution should be about 200 c.c. The nickel is deposited at a 
temperature near the b. p. of the solutibn, the end-point being deter- 
mined by Tschugaelf’s reagent (A.bstr., 1905, ii, 615). Tho deposition 
of the copper requires twenty to thirty minutes, and that of the nickel 
twenty-five to forty minutes, 'rhe whole operation can be completed 
in an hour and st-half, and the result-s are almost quantitative. 

A. J. W. 

Separation of Tin and Antimony. LeKoy W. JIcCay (/. Arner. 
Che^. Soc.f 1909, 31, '373 — 381). — The process is briefiy as follows : 
the mixed higher sulphides of tin and antimony are redissolvcd in 
5 c.c. of hydrochloric acid, and when the hydrogen sulphide has been 
expelled, a solution of tartaric acid is added and the filtrate is 
neutralised with sodium hydroxide. Five c.c. of 48% hydrofluoric acid 
are added, and then ati exce.ss.of sodium acetate. The whole is diluted 
to about 300 c.c., and the antimony precipitirted with hydrogen sulphide ; 
the fluoride present prevents the precipitation of the staimic tin. 
The antimony precipitate is converted as usual into the black 
anhydrous sulphide. 

The filtrate is evaporated in a platinum dish on the water-bath with 
addition of 20 c.c. of sulphuric acid to expel the fluorine, and, after 
dissolving the residue in water, the tin is precipitated with hydrogen 
sulphide and treated in the usual manner. L- 1^* 

Volumetric Estimation of Titanium, and of Titanium in the 
Presence of Iron. Kva Hibbert {J. Soc, Chem. fnd., 1909, 28, 
ISO— 190).— The titanic salt dissolved in dilute hydrochloric acid is 
introduced into a flask fitted with a trebly-perforated rubber cork ; 
one of the holes is fitted wifli a Bunsen valve, thfough which a 
platinum wire, having a piece of zinc attached to it, is passed, and the 
other two holes, A and B, aiie temporarily closed with glass rods. In 
tliis way the zinc is suspended in the liquid, and when the retluction 
has lasted for about twenty minutes and the solution has been boiled, 
the rod is removed from A and a current of carbon dioxide is passed , 
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the rod is then removed also from B. After withdrawing ■ 
out of the liquid by means of the wire and washing it, the solutiou^'^ 
titrated for titanous cliloride with standardised solution of inethvl 
blue, the point of the burette being introduced into the opening /’ 

As ferrous chloride does hot reaefwith that reagoiit, the methocl ' 
also applicable in presence of iron. An aliquot part of the ovi ' 
solution is then titrated for ferric iron with standard titanonsi clilori^^g 

h. DH K. 

Estimation of Thorium in Monazite Sand. Otto llAusnt 

Fritz Wiktu {Z&itRck. angew. Chem.^ IDOB, 22, 484 

moditication of Borelli’s method (i6id., 21, 2*275). Fifteen to 
grams of the finely-powdered sample are boiled with strong suhiln '■ 
acid for several hours, and the bulk of the acid is then exneJl^i 
by heating. AVhen cold, the residue is treated with a litre ef 
4 — 5";. hydrochloric acid. After removing any lead, the filtrate 
mixed in tlie cold with an excess of oxalic acid, and after tbe 
precipitate has settled, it is coUeolcd on a filter. Tlie oxalates Are 
heated with nitric acid and ;ufew drop.s of weak permanganate, or el^e 
ignited and dissolved in hydrochloric acid, and the thorium' is tlitu 
precipitated l>)- boiling witli .'^odiuin thiosuiphato, which operatiuri 
repeated in order to got a perfectly pure precipitate. L, he K 

The Opening-up of Minerals Containing TantAlnm. Niobium 
and Titanium. Wili.iam D. Cii.ks {Chem.. .Veu*.-?, 190'^, 99, 4 ' 

25 — 27). — The powdered mineral is mixed with two and a-diiarter 
parts of potassium corhonate aud introduced into a stool crucible 
tittoil with a lid. whi«-li i.s in turn placed in a plumbago crucible also 
fitted with a cover, which is then tilled up partly witli powdorod aod 
partly with lumps of wi»od charcoal. After placing the whole in a 
furnace and exposing it Lu- an lumr to a ino>t inteu.se heat, the irass 
osving to tlie action of the* reducing ga.m.=, will contain the heavier 
metals, either as such (tin, c.>j)|-or) or cd>e as lower oxides fiioji, 
manganese). wliiUt the tantalum .and niobium may ho e.xuacted 
Soluble pota.ssiurn (■oin|X)uihls with water. The xubitioii is then 
treated a.s usual for their separation. 

The insoluble matter contains the titanium and any '/ircnniiim 
present in tlm mineral, but in acctirate analy.sis it ^lKmld fibo be 
te.sted ag.iin for taiiiulum and niobium. Di; Iv, 

A Reaction of Gold Chloride. I>.\i:vk (.f. IVtnrm. Chim.. VM. 
[vi], 29, 241 ). — \\ hen a piece of aluminium foil is placed iu a solution 
of aui ic f hloriib- in water, colloidal gold is lormci after >o3iie houi^, 
and tlto liijuid pre^enhs an appearance similar to tint obtained bv 
immersing zimr foil in a .‘•oluliou containing auric chloride, feii'ic 
chloride, and ai.senic acid (Carnot, Abstr., 18S4, 115). The gold is 
simply replaced by the .-iluiiiinium, nft colloidal gold being formed d 
aluminium cliloritic is lir.Ht added to the auric chloride solution. 

T. A. Ji, 

Messina Oils Analysis of the Oils of Lemon, Orange, and 
BorgaiiKit. Kxniro and Jto.MKo {('heuiUt ua-L l}rv[pju<i^ b'Oil. 

74, '81 j. -'The analysos of the oiLs of icuion, orange, and beigauiot 
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tabulated in this paper were carried out under the auspices of the 
Mes.dna Chamber of Commerce. The citral in lemon oil was estimated 
by Komco’s method, which consists in titrating the alkali liberated in 
contact with sodium sulphite in presence of potassium hydrogen 
snlpliite. The sp. gr., optical rotation, and initial boiling point of the 
oils were ascertained, and the properties of some of the possible 
adulterants are also given. ^ Of these, the most diiliculfc to detect is 
(iiccian turpentine from Pinus kalepensis the physical constants of 
this oil were determined in detail: 0*8620— 0-8718 ; [a],, 37-G' 

to b. p. 155*"; fixed residue, 2*75%; acid value, O lT'ti * 

solubility in 80% alcohol, 1 vol. in 13*7. 

Sensitive New Reactions for Detection and Identifica- 
tion of Glycerol. Ceokoes DE.\i(;f:s (Compt. rend., 1909, 148, 
.a70— 572. Compare this vol., ii, 272, 273).— Tho colour reactious 
previously studied in connexion with dihydroxyacctone furnish a 
convenient and delicate test for glycerol. I'o oxidise glycerol to 
dibydroxyacetone, the followjng procedure is adopted, 0*08 — 0*1 
Gram of glycerol is placed in a test-tube with 10 c.c. of bromine water 
freslily prepared by dissolving 0*3 c.c. of lu*omiue (exactly measured) in 
100 c.c. of distilled water. Tlie mixture is heated on the water-bath 
for twenty inim\tes and then boiled to expel brouiine. The tests 
already described are now applied to portions (0-4 c.c.) of this solution. 

Other reactions suitable for the detection of glycerol, depending on 
the formation of glycerosazono and the osazono of inethylglyoxal, are 
described. "W, q. \v. 

Estimation of Phenol. Luioi Mascarei.li {Ga::zelta, 1909, 39, 
i, 18U — 189), —The various methoils piroposcd for the estimation of 
phenol are reviewed. In the preci)>itation by means of bromine, the 
precipitate is tribromophenol, even when an excess of bromine 
(dissolved in sodium bromide and bromate) is added. The precipitation 
is practically complete (error, 0*77 — 0*89%) and is unafiected by the 
presence of other compounds which react with bromine. 0. H, D. 

Detection of Metbylpentosee in Presence of Pentoses. 
liEOi’oLU Rosextiialer {Zeitsch, anal. Chem.y 1909, 48, 165 — 172).— 
The tests for methylpentoses now n.sed are applied to the hydro- 
chloric acid distillates. By simply heating the methyipentosea with 
hydrochloric acid, D 1*19, for a few minutes in the boiling water-bath, 
a liquid is obtained showing a characteristic spectrum even in presence 
of pentoses. The follow-iug method, however, is preferable. A little 
of the substance is heated in the boiling water-bath for ten minutes 
With 10 c.c. of fuming iiydrochloric acid and 1 — 2 c.c. of pure acetone. 
The red solution when examined spectroscopically exhioits a sharp 
absorption band in the yellow which covers the fl-lino, and slightly 
extends to the right and the left. The red colouring is insoluble 
m most of the immiscible solvents, but dissolves readily in creosote 
and guaiacol. 

In order to detect pentoses in presence of methylpontoses the 
hydrochloric acid distillate should be tested foi* furfuraldehydo aa 
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follows. An eqna.1 volume of fnming hydrochloric acid anil a 
l•rystaIs of re.sorciuol aro added, and the liqiiid is examineil in 
spectroscope, l.argc portions of the right side of the spectrmu are 
obscured, but soon an absorption Ijno in tho red appears, 
increasing in width, .soon occupies half of the still clear space, fn 
presence of but littlo furforaldehyde, tho line situated between C 
and is vorv conspicuous. If tho solution darkens .and .a pr(aapit,ate 
foinis, this is tilterevl off, washed with water, and redissolved in 
olaeial acetic acid, which, after being diluted with water, again shows 
the absorption hand between C ansi /). 

A largo nuiiiber of gums, gum-resins, and gliicosides hare been 
tested, and tlie results are given in a table. I., m; K 


Estimation of the Various Sugary Occurring Together in 
Diabetic Urines. II. Ciikistian (Ieklmuvdkx [^/.nlsch. aunl. t7ie//i,, 
I'joy, 48, ld7 — 163). — A lengthy paper containing a large number 
of luathem.atical fonnulic and three tables. 

The process, which aims .at the estimation of de-xtroso, maltose, 
hevulose, etc., ia cairied out by meat. a of titration (by Knapp’s 
luorcury solution) fiefore and after inversion and by polarisation. 
Advantage is also taken of the fact that certain yeast eultures act 
only cm mono-, but not on di -saccharides. • i.. ms K. 


Estimation of Sugar in Meat. Emil B.acR (.lidj. Knis. Gesmd. 
Jiiit. lUti'J, 30, 63 — 73). — The method is an adaptation of the 
Moii.sch-L’dlausky test for sug.trs for purposes of quantitative 
aualvsis. One c.c. of the liquid to be tested is .allowcsl to drop 
into' tho bottom of a tcst tul'e with a ground .stopper. To this are 
addl'd 9 c.c. of pure sulpimric acid, and then S— 10 drops of alcoholic 
Thymol solution containing 15 grams of thymol in 100 c.c, The 
contents of llio l«.st tul)e arc then mixed, and left for half sn 
hour. Bv mea.suring the breadth of tho absorption band tine to 
the colou'ictl product of tho reaction, tho amount of sugar present 
can bu ascertained after having determined once tlic breadth ol 
th.- band corre-'ponding with the vai iou.s concentrations of sugar, 
Tlie solution used for the te.-t must bo diluted sulHciciitly to give 
a measurable band. T’he luetliod of applying tho reaction to estima- 
tion of suitar in meat and urine is desmlied. The total carbohydrates, 
and not the' dextrose alone, were determined by this method 


Estimation of Glycogen. IfnKN.tAiin S' 

.Jf.s-KK.is,H,ur, ami V,ct..k IlnssKX (l-jlOye.: -'"f 7- 

D7,s-. .bsn- 1 ;, S( iio.M..mrr, B. .1 CSKHUSimiiF, and l.nL U ■ 

(•hi.l., 5mI --5S4). -In the estimation of glycogen m 

bv the iKjta-h im-tho.l, the yield is the .'iime whethei o 

w'itl. lot.yssiuia liydroxide (3IJ;, 1 m continued for thirty imniite., , 

ivvo, or three hours. , fUo full vieUi is 

If the pota-sium hydroxide is of Ic.-cs concentration, th 

not obtiiiiietl. ’ 
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Micro chemical Detection of Glycogen, Max Elriptreu 
{/’/^iWsvlrcAiu, 1909, 127, 118—124); KanKato {Hid., 125—142).— 
Xbo inicrO'Chemical test for glycogeu in tissues if negative does not 
prove absence of glycogen without a chemical analysis. Tbe fret’s 
ovary, for instance, contains glycogen, but does not respond to the 
microscopic test with iodine, probably because the glycogen enters 
into combination with some tissue constituent. The foliowini^ test is 
proposed as more trustworthy as a micro-chemical reaction. The 
section is placed ou a slide in a drop of water and alcohol, and a 
crystal of potassium ferricyanide added until the liquid is yellowish- 
green, and then a crystal of potassium iodide; the fluid is then allowed 
to pass over the section, and the excess taken up with blotting-paper ; it 
is then mounted in a drop of syrup of either Itevulose or achroodexlrin, 
and the glycogen reaction can then be seen. W. I), 11. 

Estimation of Formic Acid in Fruit Juices. F. Schwarz 

nnd 0. Werek (Zeilsch. Nahr. Genv^sm., 1909, 17, 194 — -lOV). As 

preparations containing formic acid are now sold and used for the 
preservation of fruit juices, the author.s describe the following method 
for the estimation of this acid. ^Shortly, the process consists in 
separating the formic and other volatile acids by distillation, titrating 
the distillate, and re-distilling after reuioving the formic acid l)y 
oxidation. The difference in the amount of acidity of the two dis- 
tillates gives the amoupt of the formic acid. Fifty grams of the 
samplo of fruit juice are steam-distilled until 400 c.c. of distillate have 
been collected ; if suporheate<l steam is used, it Is only necessary to 
collect 250 c.c. of distillate. The distillate is then titrated with A- 10 
alkali solution, using phcnolphthalein as indicator, and the neutral 
solution is evaporated to dryness iu order to remove the alcohol which 
is present in small quantity in moat fruit-juiccs ; the addition of the 
indicator also introduces a littio alcohol. The residue i.s di.-^solved in 
20 c.c. of water and 30 c.c. of a solution, containing 12 grains of 
potassium dichromate, 30 c.c. of concentrated sulphuric acid, aivd 
100 c.c. of water, are added. The mixture is boiled for ten minuto.s 
in a reflux apparatus and then steam distilled, the same volume of 
distillate being collected as iu the llrst distillation. The distillate is 
titrated as before, and the dilference in the two titrations is a measure 
of the formic acid which has been removed by the oxidation. 
Experimental evidence is given showing that the process is trustworthy. 

AV. P. S. 

Volumetric Estimation of Formic Acid and its Salts. 
iRiEDRicii Auerbaoji and Werner PlCddeman.v (Arfi. Kaia . Gesujid . 
Aitd., 1909, 30, 178 — 194). — The method is based on the reduction of 
mercuric chloride by' formic aci»l or formates according to the equation 
2HgCly + = Hg2Cl.,-t-C4\,-|- 21101. This reaction proceeds to 

eoQjpletion if the conceulralion of hydrogen ions is not too great, and 
this is prevented by carrying out tbe reaction in presence of a suiiicient 
quantity of sodium acetate. iVlercuric cliloride solution of known 
concentration is used, and the amount of formic acid present can be 
determined by estimating the quantity' of mercuric salt still present 
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after filtration from the precipitated mercnrous salt. This cm 

effected by titration with potassium iodide: HgClj + 4KI = HgI,,2Kl 
The double iodide remains in solution until mercuric chloride is iue'sccss 
when the red mercuric iodide commences to separate. This h.appei^J 
however, before the quantity of mercuric .salt corre.spondiiig with the 
above equation has been added, owing to a secondary reaction ■ 
Itgls.fiKI + HgOI„ ->‘21IgIo + 2lv01, which depends on the relative 
concentrations of the salts in solution. The orror duo to this factor 
can.be eliminateil by titrating the mercuric .salt into a definite 
quantity of potassium iodide solution of a certain standard strength 
The deviations from the true stoicbeiomctric relations having been 
once experimentally determined for this particular quantity of solution 
of given strength and tabulated, it is easy to estimate the amount ot 
mercuric chloride in any solution. S. B. g 

The Chemistry of Vinegar and the Methods of Investi- 
gation. Jou-\N.SK>r lliioni: and W^iluki-m L.vnoe Kais. Oesund, 

Aint.. TJOy, 30, 1—5.1). — The concentration of the hydrogen ions 
at the points of change of colour of the various imlicators, both at the 
ordinary temperaturo and on wanning, were determined, using normal 
solutions with known coneentr.atioii of hydrogen ions, such as hydro- 
chloric acid solutions of given strengths, acetic acid, mi.\tures of acetic 
acid and sodium acetate, of disodium aud monosodium phosphates, of 
nnimoiiia -and ammonium ebloride, aud of sodium hydroxide. The 
results were compared with numbers obtained by Salm, Friedenthal, 
Salesskv, and t'elo.' The results were applied to the titr.ation ol 
vinegars, it was found tlnil the free mineral acids could be estimated 
aocuratt'lv by diluting with an ccpial volume of alcohol aud titrating in 
the pre.-ence of methyl -or.inge aceording to Schidruwitv.’s metlioJ. In 
thi.s solutiou tile conecniration of byclrogen ious due to the acetic acid 
dissociation is negligible. Tlie estimation of acid by the sugar mver- 
siou method was also tried, but \va.s lejt so satistactory as the indicator 
uiclbod, owing to the fact th.at tartaric acid acts a.s a weaker acid 
in tliisaespect than acetic acid. 

'fhe methods used for estimation of otlier substances in vinegar were 
al-o .subjected to e.xaiuiualion by the authors. A modification of the 
Zei-sel-Fanto nietliod (conversion into isopropyl iodide) is recommeniled 
for the estimation of glycerol. 1 'ctails are al.so given in the paper for 
estimation in the ectractives of o.xalie acid, hone acid, heavy metals, 
aud salicylic anil beii/.oic acids. The i>rocosso.s are all based 
mctlioiis. 

Action of Light on Milk Preserved ""iVa sb 

Dichroraate. ALUKiaMJAScAHh /w/., IDO'J, 140j y V j 

—The coiiJiailsory of poLuhsiuiu tiicliromalo to uu ' m 

for analy.'is is ohjccliouablo for various reasous, but the o 
may bu miiiiuiiseii by kueping tho sample ia the dark. 



&57 


General and Physical Chemistry. 

Solubility Determinations with the Refractometer. 
Fredf-rick H. Getman and F. B. Wilson {Ajner. Chem. J., 1909, 
41, 344— 348).— Osaka has shown that the relation between tlie 
angles of refraction of a mixture and its components may be expressed 
by^the equation in which S and represent the angles 

directly observed on the divided circle of the refractometer for the 
solvent ?nd the solution, a: the quantity of solute in grams per 100 c.c. 
and a and h are constants. This equation has been te.sted by the data 
obtained for aqueous solutions of potassium chloride, bromide, iodide 
nitrate, and chromate, and also of sucrose. The calculated values of x 
\rc only in approximate agreement with the experimental values. 
The simpler equation aa: = .iys- ifi which a is a constant and 

and xYw are the refractive indices of the solution and the solvent 
respectively, expresses the experimental data equally well. 

ir. M. D. 

Anomalous Dispersion of Light in Metallic Vapours. 
Hekmann Geisler (Zeitsch. wiss. Fholoyrapk. Photophy$ik. Phoiockem., 
1909, 7, 89 — 119). — The experiments were undertaken in order to 
tind whether Kirchhoff's law regarding emission and absorption holds 
for the spectra of metallic vapours. The method depends on observing 
whether the emission linos show anomalous dispersion. Absorption 
and anomalous dispersion are intimately connected, and if anomalous 
Jispersion is ohserYed, it follows that the lines also suffer absorption. 

The apparatus consisted of a combination of a Jamin’s interference 
refractor and a grating. The m.aterial (metal or salt) used to produce 
the vapour was inserted in the positive carbon of the arc, and from 
the effect of the vapour.s on the fringes, regbtered photographically, the 
occurrence of anomalous dispersion could be decided. Practically 
dl the common metals, and some rare metals, were investigated in this 
w.ay, and the bands and lines for wJiich anomalous dispersion was 
observed are given in tabular form as well as the approximate 
iatensity of the disj)©rsion. Anomalous disper.sion was observed 
iQ a very large number of cases, and it is considered probable that 
under suitable condition.s all the lines w'ould show this phenomenon, 
proving the qualitative validity of Kirchhotf’s law in this case. The 
lines also .show great differences in the degree of anomalous dispersion, 
the strougeht lines generally showing the greatest anomaly, but the 
icsults are not sufficient to show whether Kirchhoff’s law hold.s 
:iuantitatively for the spectra of metallic vapours. 

A bibliography of the subject is given. G. S. 

The Spectra of Spark Discharges in Liquids. Heinrich 
Konen and Hermann Finger {Ztitsch. EleklrockeTth., 1909, 16, 
165 — 169), — The spectra of spark discharges between metals under 
water are studied; twenty-one different metals are used. Compared 
VOL, xcvi. ii. 24 
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with the spectra in air. the air lines are entirely absent ; a strong, 
continuouB .spectrum is often, but not always, supei posed on tlie 
spectrum of the metal. The lines of hydrogen and oxygen are not ■ 
present, or those of salts dissolved in. the water ihe lines observed 
in air are sometimes absent, soiiietinies enhanced, broadened or 
reversed, but detiuls are uot given. As a general rule, lines beluniring 
to a series behave in the same way. T. E. 

Two New Arrangeraenta for producing Emission Spectra. 
Rudolf Krulla (Zeitsch. physihal. Chein.y 1909, 66, 78— 8(i.)— 'i\vo 
nieces of apparatus fur the production of emission spectra, ia 
both electrodes consist of a solution of the metallic salt, are desciihed 
and tigured. The hrst arrangement consists of a dropping-fiumel and 
doubly-bent U-tube, each of which contains the salt sohuion and 
a platinum wire (for conveying the current) sealed through tlie gla.s 
and in contact with the solution. The spark passes botweei, a falling 
drop and the top of the salt solution in the U-tube. i'he second 
appLatus cousist.s of two funnels with soaled-in platinum wires ; the 
capillary ends of the funnels are so bent that the ont-tlowing salt 
solution forms two thiu streams which cross each other, and the spark 
passes at the point where the sucauisare mo.st nearly in contact. ^ 

Influence of Temperature on the Emissive Power of Metals, 
E Hacks and Heisiucu Kvuilss {■'iitzunysber. K. Ahad. Wiss. Berlin, 

1909 47S -499) Whilst the optical constants of metals in the 

visible spectrum ' are little affected by temperature, in the infra, 
red region, as demanded by the electro-magnetic theory, the vanation 
with temperature is large. 

The metahs used in these experiments were silver, platinum, and 
nickel and the alloys brass, platinum-silver, constantan, and nickel 
steel ’ Instead of Comparing tho emissive power of the polished 
surface in each case with that of a black body for the same tempera- 
ture and wave-length, it was fouml liettor to examine the variation 
with temperature of tho metal and of the black body (a hollow copper 
ves.el blackened with cobalt oxide) separately, compar.ng the curv » 
thus obtained. Tho metals were heated in dry nitrogen I'X 
furnace The ravs examiucl were the residual r.ijs after lou 
Lfiexions from lluorite Cdd-O p), and after three 

(8-SD p,, the rays of 9t»-75 p, also present, being absorbed by a p We 

“^Thri-eUtion r = 3o5 /(<r .V), where v i.s the emissive power, v the 
0 Jtrical resistance, aiid\ tire wav^-length. is 
accurately for all tlie metals and alloys examine.! a d for 

rays. The emissive pxiwer of shows an 

at a slightly fai-tfr than tho culculaUa latt. ^ 

inflexion of the curve at 320'. the magnetic ‘ ;„tanun, 

with a .-mall temperature coelliciont of resistance, such a= 
approach the black i«dy in their optical behaviour the 

Tho region in which the optical tempe.-atuic-. ot lici ^ ^ 

metals hist coincide with the electrical must he betweo- X 
8 '85 u. 
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Secondary Spectrum of Hydrogen. C. F. Hoglev \r„„ 

1909, [vi], 17, 581— 583).— A vacuum tube containmg hydro,,ea was 
connected with a bulb coutaining charcoal. On cooling thi.s in liquid 
air, the intensity of the lines \va.s seen to decrease, but the relative 
intensities of the two spectra remained unchanged until the entire 
spectrum had disappeared, and discharge would no longer take place 
on account of the high degree of e.vhau.stion. The obsorv.otions 
indicate that hydrogen is really the source of the secondary .spectrum. 

H. M. D. 

Bed Region of the Arc Spectra of Nickel, Cobalt and 
Chromium. Lea.ndek Stutisg (ZeACsch. wise. 1‘holograph. Pholopkysik. 
Fhotocheia., 1909, 7, 73 — 88). — The arc was pa.ssed between rods of 
the metals themselves ; the spectra were obtained by means of a 
concave grating, and photographed ou tlio special colour-sensitive 
plates of Wratten and Waiuwright. The wave-lengths of the lines, 
their relative intensity, and the probable error of the measurements 
are given in tabular form for the three metals in question, and the 
lines measured by previous observers arc .also given. In the case of 
chromium there are a number of band.s as well as lines, and the 
positions of the heads of five groups of hands are given. 'Whether 
the bands belong to the metal or to its o.\ide has not been definitely 
determined. g 


Demonstration of the Absorption of Colourless Solutions 
in the Ultra-violet. Oarl SciiALh {ZeUsch. p/ipsikal. chem. fJiUsrr., 
1908, 21, 389 390). — In a previous paper (compare Abstr., 1908, ij, 

139) the preparation of a test-paper has been described which tiirn.s 
blue in ultra-violet light, but dws not alter iu diffused daylight. 
This paper may be used to shovv dift'ereuces of absorption in the 
ultra-violet as follows. A trough, the front an<l back of which are 
made of transparent quartz, is partly tilled with alcohol, and along 
with a second (empty) trough of glass is set up in front of a slieet 
of the tesbfiaper iu question ; the troughs and paper are then 
exposed, at a distance of 4 cm., to tile light from a Ueraeu.s lamp. 
After a few minutes, white silhouettes of the troughs on a blue 
background are observed on the paper ; only where the rays of .short 
wave-length meet air, alcohol, or quartz have they penetrated 
sutHoiently to produce colour. If iostead of alcohol, a concentrated 
solution of naphthalene iu the latter s-olvent is ii.sed in tlie quartz 
trough, a completely white’ iinngc of the trough is obtained, as 
naphtlialene absorbs the ultra-violet rays. G. S. 


Absorption Spectra of Solutions of a Number of Salts 
in Water, in Certain Non-aqueous Solvents, and in Mixtures 
of these Solvents "with Water. XXIV. KarkV C. Joxes and 
joHs A. Anderson {Amer. Vimn. 1909, 41, 163—208, 276—326. 
Loinpare Abstr., 1907, ii, U7, 211, and 212).— Tiie authors have 
•Obtained photographic records of the absorption spectra of solutions 
cobalt chloride, bromide, nitrate, sulphate, thioc}'anale, and 
icetate, and of nickel, cupric, ferric, and chromic chlorides. In 

24—2 
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certain cases, solations in methyl alcohol, ethyl alcohol, arui aceton 
as well as in water, were examined, and the effect of the additio^j f 
dehydrating agents, like calcium and aluminium chlorides 
studied. .. ’ 

the object of ascertaining what components of the solutions 
give rise to the various absorption band.*;, comparative meisur 
ments were made in such a way (1) that the product of rb ft 
of layer and concentration remained constant; (2) that the total 
number of nudissoclated molecule^^ in the path of the beT,^ 
of light was constant; (3) that the -total number of io^s uas 
constant. 

The ukra violet absorption exhibited by aqueous solutions of eobilt 
salts diminishos witli dilution, and iiicrea.-^es with rise of tenipt-ratuie ■ 
this is consistent with the view that this band with its middle at 
about \-;{:i00 is due to a relatively .simple hydrate. The absorption 
band in the green, which is exliibitod by all solutions, is probably dug 
to the cobalt atom, tlie absorbing power of which is moditied to some 
extent liy the atoms or groups with which it is in combination. Tbe 
absorption in the red. which is much more intense in the non-aqiieoiis 
solutions, and incre•a^os when we pass from methyl alcohol to ethy] 
alcohol, and from (his to acetone, is supposed to be duo to reUtivelv 
simple coiubiirrtions of the cobalt salt with water or other solvent 
molecules. 

The absorption bands of nickel cblorido appear to bo very similar 
in their behaviour to tin' green band of cobalt, and are therefore 
probably duo to the uii-kel atom. 

In the ca.'^e of cupric chloride, the photographic records indicatB 
that the absot]>tion iiaiul in the red is due to tive copper atom, atid 
that in the ultra violet to ^imple combination of the salt with the 
solvent. 

The Variations in tlie three ah-orptiou baiid.s of solutions of ohromic 
chloride indieate that these are due to chromium atom.s, whether 
tbfSf are pre.-ent in the M.>lutioii as ions, or are combined with other 
atoms in the form of molecules. 

Phot figi aphic recor‘ls of the absorption spectra of solutions of 
salts of i.eodvinium, jiraseoilymium, and erbium have heon oblLnued 
The iuilucnce t>f conceniration and of (ho nature of the on 

the ab^‘irpti*'n >pectniin was inve.sligated in a manner similar to 
that previon>ly described for salts of cobalt. Tlio results obtained 
are cuii.-«i-h-ied to fiiini-b .strong evidence in favour of the view 
that compouiuls are formed between tho .solute and soiveut 
uiolec\iU*s, 

In I'articular, it may l-o noted that the absorption spt ctra of aqiisou^ 
solutions of the <hloii-k‘ and bromide of neodymium chauge veiV 
little with tlie c-Uicentriition. Concentrated solutions of the lutia ^ 
show a .'■omewhut iiirTen-iit s|K*ctruni, but with dinrinisliinjj 
tion the siHotruiu changes a.s to become mote nearly 
with tlio r-pecTra i>f the cblorido and bromide. The addition o aic 
fpifintities of calcium or aluminium chloride to a solution of 
cblorido has b»it little effect on the spectrum. In ^o^-u'plOOIl^ ^ 
the njK;ctra of liie different salts are different, and the spec i 
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any one salt varies with the nature of the solvent. When neodymium 
cliloride is dissolved in mixtures of water and methyl or ethyl alcohol, 
and the relative proportion of the two solvents is varied, there is no 
marked change in the spectrum until the percentage of water falls to 
15 or 20. On further reduction of the proportion of w^er, the 
solution gives a spectrum which consists of the spectra for the 
aqueous and non-aqueous solutions superposed ; the former decreases 
and the latter increases in intensity as the proportion of water in the 
mixture is diminished. Praseodymium chloride behaves similarly 
to the neodymium salt, except that (lie alcoholic solutions show a 
band in the ultra-violet which has no analogue in the aqueous 
solution. 

The observations lead to the view that both molecules and ions of 
the dissolved salts form compounds with molecules of the solvent. 

H. M. D. 

Fluorescent Substances Contained in Water. F. Dieneht 
[BvU. Soc, c/u'w., 1909, [iv], 5, 326 — 329). — Water in white glass phials 
of 45 c.c. capacity is strongly illuminated by the concentrated beam 
from an arc, and is viewed from the .«ide through a crystal of doubly 
refracting material. Since light reflected from .suspended particles is 
polarised, the principal image copsistsof reflected as%vell as fluorescent 
light, whereas the extraordinary image is entirely of fluorescent light. 

By employing light of various colours, (be test for fluorescence is 
often rendered more delicate, and it is po.ssible to distinguisli between 
one fluorescent substance and another. 'Ihe presence of one part of 
cesculin in 200,000,000 parts of water could only be detected in violet 
light, whilst fluorescein is more readily detected in white ligh^. 

The author has found at least three di^tinct fluorescent substances 
in natural waters. Deep well-water contains a greenish, fluorescing 
substance, destroyed by light or by acid, like fluorescein, but not by 
boiling. Surface-waters, particularly of peaty or scwagc-contaminated 
origin, contain a greenish-blue, fluorescent substance, more resistant to 
light and acid than the preceding. This substance is greenish in blue 
light, in which spring-waters give- a fluoioscence equivalent to a 1 in 
■2iJ,000,000 .solution of msculin. A third fluorescent substance, whic.h 
is found in town fogs, rain, and snow-waters, is soinewhab 4nore bluish. 

K. J. C. 

Processes Used to Measure the Fluorescence of Waters, 
i'. Dieneut {Bull. Soc. cMm., 1909, [iv], 5, 330 — 332). --The water 
under examination is illuminated and matched with a standard solution 
of :esculiu or a st.andarit ihiorescent spring-water, the solutions being 
simultaneously observed through the same birefringent crystal. If 
the fluorescence is strong, the beam of light may be roughly split into 
two, and a more accurate metliod followed of substituting a .standard 
solution for the unknown solution, matching each with a second 
standard. R. J. 0. 

The So-called Asymmetry Product. If. E.mil Bose and 
Fr. a. AVillers {Zeitscli. phyBikol. Chem.^ 1909, 65, 702 <26. 
Compare this vol., ii, 2). — Instead of Guye’s form of the asymmetry 
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product a simpler form without deDominator, of the typp 
(C, - cl)(a^ - C\)(C, - C,}iO^ - C^O-, - 0,)(C:,-G,), appears to 
certain advantages as a represontation of optical rotatory power. |'|jg 
formula is te.sted by the available data as to the rotatory power of 
fortV'two pure non-associated substances (ostei’s), the molccoi^j. 
rotatory power 'being represented both by the usual formula, 
d/a./rf, and by the alternative formula, ajl. JM;d, where the symtols 
have the usual significance. The results of the calculations are girej 
in tabular form, and completely disprove the theory that the rotatory 
power is determined by the masses of the substituting grouf).s. Proir, 
the available data other constants are calculated for the substitution 
groups (seventeen in all) by an approximate method, both expressiuns 
for the molecular rotatory power being taten into account, ami it j; 
shown that these constants represent the experimental results much 
more accurately than the mass constants in the asymmetry formula. 

' . . . G.S. 


Electrical Method for Measuring the Changes Produced h 
Chromate-Gelatin Films by Light. Hans Mayer [ZtiUti 
physihed. Ckem., 1909, 6G, 33— 70).— The chromate mixtuio witl 
which the plates were covered was prepared by warming together 
96 grams of di-stilled water, 4 grams of soft “emulsion ” gelatin, asl 
0-5 gram of potassium dichromate. The dried plates were provided at 
the eud.s with electrodes of tin foil, and the resUtanoe of the filti 
under varying condition.s as to illumination and temperature dotemiii«l 
with a condenser and ballistic galvanometer. The resistance is grejtk 
influenced bv moisture, and the film was therefore provided with i 
varnished glass cover in order to 'obtain comparable results. The 
arrangements used in keeping the temperature constant and in 
mea.suring the light intensity are fully described. 

In mt’.a.suriDg the elTeot of illumination, the plate was exposed fi 
diffused o'dvhght- The conductivity diminishes considerably on 
exposure to light, the change being progressive with time of exposure, 
Kven when again placed in the dark, the change proceeds fur some 
time a.s when ra nosed. The conductivity, both for the illmiun.uted w 
unilluminated plates, increases r.apidly with the temperature, but h. 
temperature-coefficients in tlio two cases are not the same. Vv « . 
fresh plate i.s exposed to light and again placed in the dark, ti c e ^ 
ance does not return to its original value. The percentage site ■ 
of the conductivity brought about by illumination is im ependo , 
the original v.alue of the conductivity (before illnimuatioii , ■ 
therefore a characteristic property of the system. 
of the gelatin to light diminishes with age, rapidly at tir.t, 

The ' n'llure of the cHemical change.s taking 
are discussed on the basis of Hardy a theory o co ^ 

no final conclusions liav'e been drawn. Ihe mve.stij,atK ^ 
continued. 

Electro chemistry' of Light V. Wilokr 
Physvml Ghent., 1909, ^3, 181-2u0. Compare this vol., u, - ) 
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fm-lher compilation of extracts from papers on the problem of 

solansation. ^ 

Radioactivity of the Thermal Sprinffa of 'Racmaurt ^ 

Luchon. Charles MouiiEU and Adolphe Lepapf f 7 
H8, S34-837).-Of twenty different «prine, 1 hI T Ti’’ 
o„lr five exhibit spontaneous evolution of gfs, the radtTctivityrf 10 

r IS -s 

from zero to 2-20, ten of them giving values above 0^50. T ^ 

Radioactivity of thd Minoral Sprin^*^ nf i j 

Emanation Content of the Water. I ^ 

(Are/t. sci. pAys. nai., 1 0U9, [iv], 27 2.oG- -‘> 74 ’| Af chweitzee 

boan madeof the amount of emanation which is pr^enr^the^watlr 
of a large number of springs. In order to avoid the loss of radio- 
activity which IS involved m transport of the water, the measurements 
vere al made at the source For each water examined, the chemical 
nature, the geological formation m which it oiuVinates the tem„eT7 
...I .h. «.W., i. u,,,, ‘ 

Dr.cc“.?dSr“"-‘''“ “"■= “• d( 

il. M. D. 

fTcuT Th ’ 7 I- Compare Gockel and Wulf, this vol 

k 09).-The relative proportion of thorium and radium ;manatro;; 
k the atmosphere at different places has been examined. Observations 
kere made at inbour^, at the summit of the Rothorn(2;!00metresabovo 
tea-level), m the neighbourhood of Zermatt (2600 metresl and ofT^h! 
latteAorn 3000-, 330O metres). At FriUmg, the ratTo of III 
Quantity of thorium emanation to that of radium emanation in the 

fa that the neighbouring Vaders do^tt ‘grim tff tVemanlritn" 

ttail,.&now, and ice are aLso recorded. HMD 

Ultra-violet Rays on the Colours of 
UOELTEK {Moiuitsh., 1900, 30, 179-229 
d mpare this vol., i,, 109; Simon, Ahstr., 190,8, ii. 954).— A record 
if nviofl- ohservalions rebating to the change.? in colour 

'^auuii ray.s aurultiriLtliS."'"^'’' ““ """"" 

»lomiu!°'materi!Ils^of generally .speaking, the 

flours “are due ^metals are not of .an organic nature ; the 

P-enee of oxides of iron, 

ases the oirtenm t^e influence of radium rays is in many 

utcome of a reducing .action. The ultra-violet rays, on the 
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contrary, have an oxidising action ; consequently, ultra-violot liglit and 
radium rays frequently induce opposite changes. 

The bearing of the results on the origin of the colour of many 
minerals and precious stones is discussed. W. H. G. 

Decomposition of Water by Radium Salts. Andrk Uebu'.rxi; 
(CompL rend, 1909, 148, 703 — 705). — 'I'he author has made frequetit 
measurements of the rate of decomposition of water by radium salts 
ranging over considerable periods of time, and finds that tlie rate 
reinains constant. In tho course of .an enquiry as to whetlier the 
decomposition of water is duo to radium, the em.anation, or later 
disintegration products, or to the i-adiatioifs omitted, it lias been found 
that the action is brought .about by radium chloride contained in a 
sealed glass tube. 

The f3- and y-rays are therefore capable -of decomposing water, and 
it is calculated that about 1^,; of the absorbed radiant energy appears 
in the form of chemical energy. H. jy 

Chemical Action of the Penetrating Radium Rays on 
Water. Miiiuslaw Kkrnhaim {Cojnpt. rend., 1009, 148, 705—706. 
Compare preceding abstract). — The gaseous pi-oduct ol)tained by the 
action of the /3- and y-rays from radium on water has been examined. 
About ilOb cubic millimetres of gas were collected and found to 
consist almost entirely of hydrogen. On addition of pot.assium iodide 
to the water, from wliich tlio gas had been liberated, iodine vas 
set free, and the author considers that hydrogen peroxide had been 
formed- H, M. D. 

Ionisation Phenomena due to Snow. K. Bercwitz {Jahrb. 
RddioahUv. Klectronik., 1999,0, 11 — 12). — Experiments are desoiihcd 
which indicate that tlie ionis.ation produced in air wluch has been 
passed thiough a layer of snow is due to the active products radium-il, 
-B, and -C, which have been forme<l from radium emanation in tlie 
.atmosplicre ami removed by the f.illing snow. The observations are 
oppo.Sfd to the view of Costanzo and Negro (Abstr., 190S, ii, 551), 
accor<Hng to which tho current of air liberates the ions whicli acted 
as condensation nuclei in the formation of the snow flakes. 

H. M. D. 

Velocity of the Cathode Rays Ejected by Substances 
Exposed to the y Rays of Radium. K. 1>. Kj-ekman (Btoc. Jiov. 
Soc , 19'IU, A, 82, 145. Compare Abstr., 1907, ii, 1)23).— In oue 

sfri».^s of exponiiionts the scattering of the cathode particle.' produced 
by ditTcierit thickuosscH of metal-foil placed in the p.ath of the 
ray.-i was measured; in another serie.s, in wliich the velocity 
rays was investig.ited, the cathode I’ays wei'o deflected into an ionisation 
chamber by an electro-iimgnet, and tlie ionisation in the cliainber 
rneasuied for magnetic fields of dilVeient strengths. The results s 
tliat p;irt of tho eatliode radiation from a plate exposed to the 
consists of veiy soft rays, which are ab.sorbed in 1 — 2 cm. of an , 
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, softness is practically independent of the thickness of the radiator. 
The radiation is softer on the side of the plate where the y-rays 
emerge than on the side where they enter, and in the latter case the 
softness of the radiation is independent of the nature of the radiator, 
as shown by experiments with lead, tin, zinc, copper, iron, and other 
elements. The soft radiation produced by the /?- and y-rays of radium 
together is more penetrating than that pioduced by the y-rays alone. 

The penetrating catltode rays produced directly by the y-rays are of 
dificreht velocities. Their velocity, as determined by comparison 
under the same conditions, is approximately equal to that of the 
/3-i'ays of radium. q. 

Secondary y- Radiation. Joiim P. V. Madsen {Phil Mag., 1901), 
[vi], 17, 423 — 447). — ^The y*rays of radium, carefully purified from 
^-radiation, were allowed to impinge on plates of various metals, and 
the quantity and absorption coefheieut of the secondary y-radiation 
emitted on both sides of the plates were determined. There is a marked 
lack of symmetry in the amounts of secondary y-radiation emitted from 
the two sides, and in some cases a difference in the quality of the 
radiation. 

The nature of the incidence (reflected) and emergence secondary 
y-radiation depends on (1) the hardness of the primary y-rays, (2) the 
metal employed as radiator, (3) the thickness of the radiator. With the 
most favourable thickness of metal, tho secondary emergence radiation 
from zinc and aluminium is much more than from lead, but of a softer 
average character. Incidence (rellcctcd) secondary y-rays are less in 
amount and softer tllan emergence rays, and are also much less from 
lead than from zinc, aluminium, or carbon. It is supposed that much 
of the reflected y-radiation from lead is of so soft a character that it 
is unable to penetrate into the electroscope. 

The theory is put forward that the y-rays of ladimn and, possibly, 
of thorium, consist of two distinct homogerjeous bundles, the .absorption 
value (X/A) of the softer rays being approximately four times that of 
the harder rays whatever the absorbing material may be. Secondary 
radiation is derived from primary by a process of scatteiing, which 
also involves a reduction iu the penetrating power (hardness) of the 
rays. Soft y-rays from radium are turned back to a somewhat greater 
extent than hard y-rays, and metals of high atomic weight ha\e more 
scattering power than those of low atomic weight. The experiments 
are held to give little or no support to K.leeman’s theory of selective 
absorption (Abstr., 1908, ii, 553). R- C. 

Passage of Rontgen Rays through Gases and Vapours. 
J. Arnold Crowtiier {Proc. Rog. •S'oe., 1909, A, 82, 103—127). — A 
number of experiments on the absorption of primary Rontgen rays 
and the degree of ionisation produced in dill'eretifc gases by the passage 
of the rays are described ; part of the results have already been 
published (this vol., ii, 287). The amount of ionisation produced by 
the direct action of the rays on a gas is directly proportional to the 
pressure of the latter. The relative ionisation (compared with air as 
standard) is an approximately additive property, as shown by experi- 
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nienta with .air, hydrogen, methyl and ethyl chlorides and iodides, and 
this is the more nearly true the harder the rays. 

In continuation of earlier experiments on secondary Eontgen 
radiation (comp.are' Abstr., 1907, ii, 922), it is now shown that the 
amount of .secondary radiation emitted by different gases relatively to 
air is approximately independent of the hardne.ss of the primary rays. 
Further, comparison experiments with primary ai^ secondary rays 
indicate that the absorbing power of a gas for the secondary ray.s 
emitted by itself is normal. The total ionisation produced by the 
complete absorption of llbntgen r.ays in different gases i.s not tlie 
and the relative values depend on the hardness of the rays. The 
amount of energy required to produce an ion in different gases is 
somewhat different, and also depends on the hardness of the rays. 


Diffusion of Actinium and Thorium Emanations. Sidsev 
K vss {IViil. Mag., 1909, [vi], 17, 412— 422).— Rutherfordhs method of 
measurin'T the velocity of diffusinn of active gases, namely, by com- 
parin" the amount of active deposit formed at v.arying distances fioiii 
the source of activity, has been applied to the emanations of actinium 
and tlioriiira. The 'rates of diffusion of actinium emanation in air, 
hydroven, carbon dio.xido, siilpltiir dioxide, and argon are, in accord- 
aime with Grahain’.s laws, within the limits of error. The velocities 
of diffusion of actinium emanation in air at pressures varying from 
764 mm- to 1 4 miii. are also in agreement with the ordinary' lawsef 
diffusion. Thorium cnian.atioii diffuses in a normal manner in argon 
and ill air at various prc.ssures. Since aetiniifm emanation diffuses 
1-19 times as quickly -as thorium emanation, the molecular weights of 
the two emaiiation.s arc as 1 to M2. Radium and thorium emanations 
have practically the same iiiolceular weight, but actinium em.anation 
has a much .smaller moleeiilo. Hence it is urged that actinium is not 
one of the products in tho direct line of descent from uraumm to 
radium. 


Presence of Thorium in Bocks. Gian A. Br..\x(,' {Aih 1!. Acml 

Linc<’i 19119, [vl 18, i, 241- 246).— From measurements of t ie 
quantity of em.aiiation liberated from a dcfiiiito .area of the joil of ho 
garden Surrounding tbo Physical Institute of Home tiie cmiclu- on 
uMrawii that one guain of this soil coiit.ains at least l'4u x 10 'griimof 
thorium (comparo Abstr,, 190d, ii, 24, S) 

Tlie author has c.xamiiied a number of samples of roik in _ 
ascertain whether they contain amoants of thornun bu t t 
account for. an appreciable ,iroport.ou of t^ ^ 

earth's eru.-t, the proceJiiro being as L „ith 

taken fiONi tl.e interior of the specimen ,,oJ,,ble in 

{iodiuni and potas.-ium earbonatc.s, the part of tlio fii-s ; ^ 

water being treated witli liydr.s'hlorie acid, and he olut. 

from silica bv liltration. After adding suliilmric at u . ■ *1; added 

the in-oluble sul, hates, inclnding that of rodiui.i, 

and tlie procipilate.l liydroxidea dried, powdered and ■ ; 

activity. ThVst hydrovidcs exhibit activity which gradually, mcie 
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a week, and whicli is not due, in appreciable proportion, to 
radium. The presence of uranium in tlie hydroxides is excluded, since 
uranium carbonate is soluble in dilute solutions of the alkali car- 
bonates j further, by adding known (juantities of uranium tp the 
hydroxides, it is found that the quantities of thi.s metal nece.ssary to 
produce the observed effects are considerably greater than would be 
expected from the values of the ratio uranium ; radium calculated 
theoretically by Rutherford and confirmed experimentally by 
boltwood. 

Tlie proportions of thorium found in one gram of various rocks are 
as follows : feyenite, 8‘28 x 10 ^ and 6'30 x 10 ^ gram ; granite, 
3*14 X 10^5 and 2-07 x 10-^ It will be seen that these amounts are 
of the same order as the amount found in the soil of Rome {vide suprci). 

T. H. P. 

Behaviour of Bound and “ Free ” Electrons towards Electro- 
magnetic Radiation. Joha.nx Koenigsiierger and I\. Kilciiling 
rhysik, 1909, [iv], 28, 889— *924). — A. critical comparison is 
made of the various electron theories as applied to tlie phenomena of 
absorption and dispersion. In reference to these, measurements have 
been made pf the absorption of various organic colouring matters, 
coloured minerals, and coloured glasse.s, and of the variation of the 
absorption with the temperature. The data obtained are used to calcu- 
late the number of vibrating particles (;;) which are associated with one 
molecule of the organic colouring matter. Tbo value of is one, and 
from the value oip.ehu the authors conclude that this vibrating particle 
is a negative electron. Since the value of is practically indopendont 
of the temperature, it follow.^ that the total number of vibrating 
electrons remains unchanged when the temperature is varied. In the 
last section of the paper, the .selective absorption of the elements and 
its relationship to Abegg’s theory of valency is discussed. 

K. M. T). 

Existence of Positive Electrons in Vacuum Tubes. A. 

Dufouu (Coinpt Te.nd., 1909, 148, 481- 4S-l).---J. Becquerel {^>id., 
190S, 146, 1308; Abstr., 1908, ii, 751) has de.scribed certain experi- 
iiituts which have led him to as-sume the e.xistence of free positive 
electrons.* The author has repeated and contirmed Becqnerel’s 
observations, but shows that the deviation of the beam on which the 
theory of the latter is based is not due directly to the field, but 
i.s only the consequence of the displacement of tho patch where the 
rays .•strike tho glass when a magnetic Geld acts on the cathode rays. 
The beam in question is therefore a beam of canal rays, produced 
under somewhat unusual conditions, G- S. 

Hypothesis of Positive Electrons. Jean Becquerel {Co7npt. 
rend., igoO, 148, 546—548. Compare Absfcr., 1908, ii, 751).— A 
reply to Bufour (compare preceding abstract), in which the author 
maintain.^ the correctness of tlie obser*a.tions which led him to formulate 
the hypothesis of positive electrons. ft is also claimed that the 
conditions obtaining in tho experiments of Dufour were not identical 
with those in the experiments of the author. H- ^1- B. 
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The Kinetic Energy of the Positive Ions I^'tted by Hot 
Platinum. F. G. Brown (Phil. M<ig., 1909, [vi], 17, .15o-361)._ 
The kinetic energy of the positive -ions emitted by hot platinum has 
been determined by mensuring the .r.ate of charging '’P.of a meial 
plate by the ions from a hot strip of platinum contained in .a parallel 
plate Provided the distribution of energy follows Maxwell's laws^ 
the gas constant should be calculable from the relation of current to 
voltave under those conditions. The temperature of the platinum wa* 
not .allowed to exceed 1020°, since at higher temperature.s neg.itive 
ions are also evolved. In all cases the ga.s constant could l.o satis- 
factorily calculated, showing that Maxwell’s laws hold good. T'ne 
ions do not arise from chemical action, nor are they electrons, but 
are more probably evaporated atoms of some foreign .sub-stirncs. 
platinum gives an abnormal number of ions when first heate^. ^ 

Absolute Zero of Potential. Herbert Freundlioii and E. 
M'tKELT iZeitsch. EhUrochem., I’OOO, 15, 161 — 16t)).-— Billitzer (.inn, 
Phi/nh, 1903, [iv], 11, 9-23) found that silver powder falling through a 
solution of silver nitrate produce.s a current the direction of which 
changes when tlie concentration of the .silver ions is diuimished 
by adding a halogen salt and aiiimouia or potassium cyanide, In the 
solution in which the reversal occurs, the difference of potential 
between silver and solution i.s v.ero, and a measurement of the E.M.F. 
of a combination of a calomel electrode with silver m this sohit-itu 
oives the absolute AM/./’. -of the calomel electrode. Billitzer found 
+ 0'13 volt in this wav, the nsnally accepted value obtained oy means 
of a incrcury.dropping electrode being -O'-H volt. The authors have 
repeated Billitzer’s experiment and continiiod it. 'Tboy hnd h 

that the .si<'n of tlie eliargo on the silver is but litt e allecled b) the 
silver ions Hydrogen ions give a positive, hydrox)! ions a mgaUve, 
charge to the silver, hut in a solution of barium hydroxide it a 
po.sith-c, owing to tho stronger action of.the b.annm ions. 
varies with the nature of the ions in the solution in exactl) the 
way .as the charges on colloidal particles or on particles o n n 
metallic substances, and are probably due to friction and uve 
nothiin- to do with tho eiiuilibnum between silver and .i 
and tirerefore can give no iuroimatiou about the zero poi 
potential series. 

Potential Energy of tho Elements. HA.Nii:r. J. l>AxKix (Cfe^ 

Msic.-. 1909. 99, 195. Goinpare Ah.^tr. 191.8, '9 ^ ' ,-Mn ^ 
tlie fact iliat tho values for the decimal 

functions of tlie atomic weights, and a c i.in o .u.ip.reis in tlie vahie 

place of the latter eljects, in some ‘■'7- Uionld be subject 

of tho potential-, it is iieecs.-ary that the po ®’' ‘ ” j The potential 
to revision concoinitanily witli the ‘‘‘"'‘‘7, ° Itoniic wei-'hts foi' 

energy of the elemcnt.s have been eorreeted hi ' of 

1909 and are tabulated. by concenUic 

.static energy and ,K,tential energy of \,otential it 

circles, the effect of external energy on the -phei 1 
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regarded as determining whether or not combination occars ; in tiiis 
view, the hypothesis of an interatomic Ouid (ether) appears un- 
necessary. j, v_ 

Potential of Jthe Ferro-Perricyanid© Electrode. Gilrert K 
Lewis and Ledyard W. Sargent {J. Amer. C/iem. 6oc., 1009, 3l', 
355 — 363).— The potential of a gold electrode dipping in a solution of 
potassium chloride containing potassium ferrocyanide and ferricyanide 
lias been measured against a calomel electrode in the usual way. The 
throe salts were used in varying concentrations, and the results are 
reproducible to 0*0001 volt. The temperattire-coetHcient of the E.M.F. 
was measured at two different concentrations, and from the result.? it 
has been calculated by the Helmholtz formula that the heat of the 
reaction represented by the equation Hg Cl' -f Fe(ON)^'" = HgCl + 
Fe(ON)/'' is 18,500 cal., in moderate agreement with the value deter- 
mined directly. 

The data obtained form the most accurate tc.st far made of the 
Yiiliility of the rule that in a mixture of salts having a common ion, 
the degree of dissociation depends .solely on the concentration of that 
ion. The exact influence of the X* ion on the potential cannot be 
ralculated, but increasing the concentration of that ion dimini.shes the 
ioni.sation of the ferrocyanide more than tliat of the ferricyanide, as 
theory indicates. In the presence of O’SA'-potassium chloride the 
ioni.sation of potassium ferrocyauide into the Fe(ON)/'' ion does not 
exceed 2 — 3%, a result which can only be reconciled with electrical 
conductivity measurements on the assumption that intermediate ions 
play an important part iu the process of conductiou. The potentials 
are independent of the nature of the auion. G. S. 

Potentials between Liquids. Gilbert N. Lewis and LEnvARu W. 
Sargent (/. Amer, C/teni. Eoc., 1909, 31, 363 — 367). — The potential of 
a gold electrode in a solution of a potassium salt containing small 
quantities of potassium ferro- and forri-cyanide depends only on the 
concentration of tho potassium ion and the ratio of ferro* to ferri* 
cyanide (preceding abstract). If two such electrode.? in solutions of 
two different potassium salts of the same K* ion concentration, and 
containing the same quantities of ferro- and ferri-cyanide, are combined, 
the electrode potentials balance, and the observed potential is that 
between the two liquids. The method, which has already been 
employed by JSauer (Abstr., 1901, ii, 307), has been used to determine 
the contact differences of potential between dilute solutions of certain 
alkali salts avith univalent anions, and the ve.sults are in excellent 
agreement with those calculated by a slightly modified form of the 
Well-known Planck formula. Kveu when the alkali ion concentration 
is not quite the same for tho two solutions, a correction can be applied 
and the method is applicable. 

[Electromotive Force of the Hydrogen-Oxygen Cell.] 
Correction. J. N. Bronsted (Zeitsch. physikal. Ghem., 1909, 65, 
Compare this voL, ii, 10). — When a slight error in calculating 
tbe value for the E.M.F. of tho hydrogen-oxygen cell is corrected, the 
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value A’=1'234 volts ia obtained, in still better agreement witt, 
Nernst’s value, 1-232 volts. 0. S, 

Electromotive Form of Nickel' and the Bfe^t °f Occluded 
Hydrogen. Euge.ne P. Schoch Chem. 41, 

032 ) Experiments have been made to determine tbo true reviisible 

potential difference between nickel and A'uiickel sulphate solulioa. 
This potential difference depends very considerably on the mode ot 
preparation and previous treatment of tWe nickel electrode ; it i, 
diminished by air or oxygen, lucre.ased by hydrogen, and lowered by 
slight acidity of the nickel sulpbate solutiou. Ihe true equilibruim 
potential, which was reached from both sides, is given as O lS + O llOo 
volt This value is reached iu about twelve hours it an electroae of 
commercial uick«l is imine'rsed in the sulphate .solution, wluch is boiled 
for some minutes aud allowed to cool out of contact with the air. Tie 
solution should bo perfecily neutral to litmus, ihe effect of occluded 
livdroven on the potential difference was examined in uetail. For 
both sheet nickel and finely divided nickel, prepared by reduct, mu o( 
the oxide in a current of hydrogen, _ the potential difference is 
increased. In conse<iuenco of this it is found that the electrolytic 
deposition of nickel does not take place until tho potential is from 0 2 
to 0-3 volt higher than tho equilibrium potential, hydrogen being 

simultaneously deposited. , 1 • , . ui. 

'file enuilibriuui potential far finely divided nickel in contact ivitl 
V-uickel sulphate solution is about O-u'i volt. -V similar iiicreiue m 
Uie potential of finely divided iron as compared with solid iron ™ 
found by liiohards and IJehr. 

Behaviour of the Nickel Anode and the Phenomena of 
Paesivity. Euuh.ne P. Sciiocn (.Imer. Chem. J., 1903, 41, -o. -oli 
Compaie preceding abstract).— Tlio dependence ol the anode potrium 
of nickel on tho current density has been oxaiuineil toi iu)ini.il 

solutions of nickel sulphate, nickel chloride, and potassium sulphate. 
The effebt of tlie addiliou of tbo correspomliiig acids to the nicLel 
salts aud of potassium hydroxide to the potassium suliihatc was ako 
investigated. The n.atuie of the observed pbcuomeua may bo dosonie 
with lelTreiiee to the nickel sulphate solutiou. 

For current densiiie, less than 4 luilli amperes pc a qu ^ 
decimetre, the nicked shows normal anodic beliaviuiu, ,ui ic pu 
are readily leiuoducble. 'This is not the ease it lug'a 1 cu.k. 


deilriiLiv:? 


arc and 'vith excessive ilou>ilifs ih‘ 


I'lJis 


comh.uou"i; un^U Urn evolution of oxygen ,ets ho 'ihe rlmmical 
action which takes place as long a.s tho poteuUal 
oxygen has not been reached, is a quantitatiie . ‘ , p 

There is neither a critical voltage . inJ tic 

marks the termination of the im* ';';*-' aim. le , j vduei 

transition to the passive eondUion iho potent .Lctiulvtic 

corresponding with this transition depend on the \ ,1 the 

treatmeiit. When the current is aiscoiiUiiue. , ^ j.„m,i,l,iiic 

anode begins to ri.se immediately, the rate of _i isc 
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increase in the extent of the preceding electrolysis and with diminution 
in the accompanying potential. 

The observations lead the author to conclude chat nickel has a very 
small ionisation velocity ; in consequence of this, comparatively iinall 
current densities^ result in thfe liberation of oxygen. Whether the 
nickel in the passive condition is protected by a layer of oxygen or 
covered by an oxide film cannot be decided on the basis of the 
observed facts. ^ P) 

Maximum Voltage of Electrolytic Valve Cells. Guntiiek 
Schulze {Ann. P/ii/Jiiky 1909, [iv], 28, 787—807. Compare Abstr., 
1907, ii, 842; IDOS, ii, 350, 560, and 658). — Experiments are described 
in which the author has examined the dependence of the maxiinutn 
potential of the aluminium valve on the period of formation of the 
electrode, the nature of the dissolved electrolyte, and 4;he thickness of 
the gas layer. The observations are in agreement with the view tliat 
the valve action is not due to the layer of oxide on the electrode, but to 
a much thinner layer of gas which is confined within the pores of the 
solid covering and separates the electrolyte from tlie metal. The 
phenomena observed In the process of formatiou of t)ie valve are 
readily explained if it is assumed that the anions give rise to electrons 
when they reach the gas layer. The cause of the maximum voltage is 
attributed to tho fact that the la^'er of gas cannot increase in thick- 
ness in consequence of spark di^cl\al•ge taking place w’hen a certain 
potential is reached. The spark poten^l increitses with tho dilution 
of the electrolyte, and for different electrolytes at the same concentra- 
tion it appears to increase as the degree of dissociation decreases; it is 
independent of tho current density msed in the formation of the valve 
electrode and also of temperature. The paper contains a series of plates 
showing oscillographic records of the current through valve cells under 
conditions corresponding with continuous flow and spark discharge. 

H. M. D. 

Oxide Theory of the Oxygen Electrode. II. Kich.^kd 
Lokknz and E. Lauber {Zellsch. A'lektrochem.t 1909, 15, 157 — 161. 
Compare this vol., ii, 15). — A cell coiisisting of two lead plates 
immersed in sulphuiic acid is used. Hydrogen is passed through the 
acid surrounding the cathode plate. The cell is polarised under varied 
conditions, and the discharge curves then observed in the way 
previously described (this vol., ii, 15). Arrest-s were observed in the 
di^charge curve at 2*05, IdVi, 1*4;J, 1'09, 0'79, 0'G3, 0'53, 0'43, 0'12, 
il'05, — 0T4, -“0‘24, — 0'29,and —0'45 volts. Streintz has measured 
the Fj.M.F. of combioations of different lead oxides and zinc in sul- 
pfiuiie acid ; these are 0'34 volt greater than tho E. d/./Vs of correspond- 
ing cells with a hydrogeu-lead cathode. Streintz's measurements give 
for the combination Pb | PbO., | | | Pb, 12-07 volt, and when 

the lead peroxide i.s replaced by other compounds, the following results : 
H^PbOg, 0 62 volt; PbgO^, 0-41 volt; PbO, 0-12 volt; Pb/), 0-08 volt ; 
ntassivo lead, -0-14 volt; lead sponge, -0-23 volt; PbSOj, —0-28 
volt. These results agree well with, eight of tire fourteen arrests 
ob.sei'ved, the substances corresponding w-ith the remainder are not 
identified. ‘ T. E. 
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Actinic Influence on Electrochemical Action. L, 
1 'ekguson (J. Physical Chem., 1909, 13, 

by Robert Hnnt (this Journ. 1845, 2, 311) that on expu^ng the 
element Pt 1 KI ] AgNO, 1 Ft to sunlight, although mdine tvas 
liberated at the anode, no silver was* precipitated at the cathode, 
ovhereas in the dark crystals of silver were produced. I be author 
finds that the K.M.F. of this element is 0'3 volt whether in darker 
lioht and under all conditions silver is liberated on completing the 
circuit. Huut’s experiments could not be repeated. h, J. C. 

Electrical Conductivity of Solutions of Electrolytes ■ in 
Water, Methyl or Ethyl Alcohol, Acetone, or in Binary 
Mixtures of these Solvents. S. W. [A Russ.Phjs C/*,,. 

Soo 1908 40, 399-4-27; 1909, 41, 1—43 (Physical Pait)].-lhe 
author has measured tlie conductivities of solutions of various con- 
centrations of lithium chloride, bromide, iodide, and nitrate, ammonium 
thiocyanate, and sodium iodide and -salicylate m the above-mentioued 

The solutions in a mixture of water and methyl alcohol all exhibit i 
minimum in the conductivity curve, this iiiimmiim correspoDdiiig 
closelv with the ma.ximum visco.sity of the nii.xed solvent, ihe con- 
ductivities in mixtures of water and ethyl alcohol are for a.l the 
electrolytes much smaller than those calculated from the law o 
mixtures, owing to the greatly increased viscosity of tl.e luuod 
..solvent. With raixtnre.s of ftethyl and ethyl alcohols, the con- 
ductivity cui vc-s are approximately rectilinear for all the electrolytes 

txamiLod.^^^^ solvents of which one constituent is acetone, no 
parallcli.sm exists betw.'cn the conductivity and viscosity curves ; when 
the mixture contains 75 of acotono, all the electrolytes exhibit a 
more or le.ss well-ni.arked maximum of conductivity, bodium and 
lithium iodides, dissolved in a inixture of acetone f 'J® 

three other solvent.s, give conductivity curves very si iiilai o he 
corresponding fluidity curves ; with litnium chloi i< o and ‘“‘nite and 
sodiuii. salicylate, however, the conductivity ami fluidity curves e 
totally dissiinilar, whilst with lithium bromide and ammonium tnm- 
cvairite intermediate bebaviour is observed. this raa\imum c 
d'uclivit’y is not duo to increase of the degree 
explained by the resolution of the compounds of the ion» ^ 
soh-ent. Tim lower the conductivity of an electrolyte m ac 
infinite dilution, the more mark.id i-s it.s maximum " 

mixture of 75 . h acetone with 2)1;. of ono of the a co^, 
ductivilics at iiilinile dilution of all the ^ p 

approximately c<iual. 

Action of Electrolytes on Copper CoHoidf' wt 

Bl-hto.x IPhiL Mag., 1909, [vi]_, .h^vcdocity with "-hich 

ii 27.5, 841). — TTio influence ot electrolytes on th ) (.lectric 

UmUitivcly charged colloidal particles of -Ifl- by 

ield has been investigated. Tho colloidal /chloride, 


liel'l 

BlodlJJ 


method, and the electrolytes used were poU. - 
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^sulpliate, phosphate and ferricyanide, and alnminiam sulphate. Corre- 
sponding with the positive charge of the colloidal pii-ticles, it is found 
that the negative-ion is the active agent in diminishing the velocity. 
I’he specific activity of the anhui depends on it.s vkleucy, and the 
relative activities of anions of different valency are approximately the 
same as the relative activities of these ions in respect of coagnlative 
power. Observations on the coagulation of the copper solutions 
indicate that this takes place when the charge on the particles is 
neutralised, and these are no longer capable of moving in an electric 
field. “ H. M. D. 

Electrolytic Precipitation of Cuprous Oxide. D. Miller 
{J, Physical Chem.^ 19011, 13, 256 — 261), — The author has endeavoured 
to find the conditions for the electrolytic production of cuprous oxide in 
the finest state of subdivision. Sodium chloride solutions at 60° to 
100'^ were electrolysed between copper poles. The higher the tempera- 
ture and smaller the current density, the larger the particles and 
darker the colour of the precipitate. Increased concentration of the 
salt solution appeared slightly to decrease the size of the particles 
obtained. A very small proportion of gelatin had a vei'y marked 
effect in reducing the size of the particles and lightening the colour. 
It was found that in the lighter (yellow) precipitates the cuprous oxide 
was largely hydrated. K. J. C. 

Formation of Autocomplexel in Solutions of Cupric 
Bromide, Cupric Chloride, and Cobalt Bromide. Henry G. 
DENTL^a {Zeitsek. pkysikal. Chem.^ 1900, 65, 641 — 666), — Kohlschiitter 
(Abstr., 1904, ii, 338) has shown that the transport number for the Gu*’ 
ion in aqueous solutions of cupric chloride diminishes with increasing 
concentration of the solution, and finally becomes strongly negative; 
this result is accounted for on the assumption that complex anions of 
the type CuCl^" and Cu(H^O)Cl 3 ' .are formed in increasing amount as 
the concentration of the solution is increa.«ed. In the present paper, 
it is shown that the transport number for the Cu*‘ ion in aqueous 
solutions of cupric bromide and cupric chloride and in alcoholic 
solutions of the former salt diminishes, and finally becomes negative, 
with increasing concentration, and the increased complex formation 
goes parallel with the change of colour in aqueous solution from bluish- 
green to brown. The transport number is more negative in alcoholic 
than in aqueous solutions of corresponding concentration, indicating 
greater tendency to complex formation in the former solvent. In the 
transport measurements the copper is precipitated at the cathode, 
mainly in the form of cuprous .salt, but the amount of the latter is 
not proportional to the amount of silver liberated in the silver volta- 
meter, and a correction has to be applied for the cuprous salt remaining 
in solution. The neglect of this precaution probably accounts for the 
fact that K-ohlschiitter’s results, although in qualitative, are not in 
quantitative agreement with those described in the present paper. 

b'urther, the transport nimibors for the Co“ ion in aqueous and 
alcoholic solutions of cobalt bromide diminish with increasitig concen- 
tration of the solutions, and finally become negative. 

VOL. XCVI. ii. 
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The results of all these transport measurements _ are satisfactorily 
accounted tor on the aesumption that complex anim^ of tne type 
CuX/ and OuX,", respectively CoXj and CoX, (X - halogen loa), 
are lormed in ‘increa^ng amount as the '---es 

(compare Doiinan and Bassett, Trans., 1902, 81, 9d9). Iho iiuesUoa 
as to^how far the accompanying changes of colour are also connected 
with differences of hydration is left undecided. G, b, 

Dissociation Constanta of the pihydroxybenzenee. E,,, 
Euler and Ivan Bolin (Zeitsch. phynkal. Chern., 1909, I'-n).- 

tL acid dissociation constants of catechp. resorcinol and qumol 
have been obtained by measuring the electrical conductivity of the 
aZonium salts in aquUs solution at 1 
«+a«Vi/a1 Ji" — X lO"’® ; resorcinol, Aa — obxiu , qumol, 

1 1 y 0-57 X at 0^ When quinol forms salts in 

very dilute solution, an intense yellow colour is observed ; this is cot 
due^ to oxidation, but probably indicates that the salt exists in a 
• • 1 Aotnone also forms a salt with an equivalpnt 

am^nt of alkali inllnte solution (AT in this case exceeds 10-i»),b„t 
tr conductivity of the mixture rapi^y diminishes ; this is connected 
with a chemical change (in absence of oxygen) m winch qiunol and a 

hieher acid oxidation product are formed. .... . . 

it is a genenal rule that in the carboxylic acids negative anb- 
stit cents increase the strength to a greater extent in the ortho than 
"in the meta or para position (Ostwald), but resorcinol is rather 
stronger than catechol and tho authors confirm the patement of 
llantfsrh that n-nitrophenol is r.ather stronger than o-iutroppaol, e« 
tha? the above Tule does not hold for tho acidic properties of hydroiy 
compounds. 

ir.*”"' r “?S 

quantitative agreement with Duihlell s results. 

Magnetic Properti^ fa 09 ^"«“ 776 -“ 7 n)''-II.oil.?ritn^ 
WoLOtiDi.NE (Compl. rend., 1909, Iw. ' „,,,nnounds of iron an 
have been determined at which various immersed in a siiitabh 
demagneti.sed. The powdered Uiroperaturcsat wMA 

liquid, which was placed in a tho i”fos were observed. 

tl?e panicles ceased to form chains .i25»; ho. 

The following values are recorded, ma^ne 
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milpliide (pyrrhotine), 300^; iron carbide, 180^; iron pliosphide 445'^- 
fmuklinite, 61°; iron tungsten carbide (2FejC,3W^O), 80'\ 

U. p. 

Dependence of the Ratio of the Specific Heats of Gases 
on the Temperature. Robekt Kursten-au {Bar. deut. physikal. Gas.^ 
1909 ; 11> 137 — 138). In reference to the author's measurements of 
the epecific heat ratio (this vol., ii, 17), it is pointed out that two 
small corrections were omitted, thc^ being necessary because the 
entire apparatus was not at one and the same temperature, and 
because of the influence of the diameter of the tube on the velocity 
of sound. In the case of air and carbon dioxide at 500°, the specific 
heat ratio is probably about 1*7% greater than the value previously 
given. JI. M. D. 

Specific Heats of Solutions. I. Hermann’ Schlesinger 
[thysikal. Zeitsch., 1909, 10, 210 — 215). — A method is described 
for measuring the true specific lieats of liquids and .solutions at 
definite temperatures. The apparatus consists of a cylindrical glass 
vessel of 400 — 600 c.c. capacity, at Ihe centre of which a spiral wire 
of platinum ia supported ; the end.s of this are connected with thicker 
wires, which are sealed through the walls of the ve.«se!. On pas-sing 
a current through the wire a definite quantity of heat is generated 
in the interior of the liquid contained in the glass vessel, and the 
rise of temperature is determined by the expansion which takes place. 
For the purpose of measuring the increase in volume, the vessel is 
provided with a capillary tube, which is se.ded into the upper part 
of the apparatus and dtps into a small mercury cup. The displace- 
ment of the mercury in the graduated c.‘ipillary tube measures the 
rise of temperature. The heat developed by tlie current is obtained 
by measuring the quantity of electricity by means of a gas voltameter, 
and the potential difference at the ends of the platinum spiral by 
means of a voltmeter. In carrying out an experiment,, the apparatus, 
which i.s provided with two carefully ground taps for the purpose of 
filling, is placed in a bath, tbe temperature of which must be kept 
(^uite constant during tbe time required by the experiment. This is 
absolutely essential, for tbe method depends on tbe a.ssumption that 
the rise of temperature is entirely confined to tho inner portions of 
9i0 liquid, and that the outer portions are subjected to no heat 
exchange, 

Measurements of tbe specific heat of 5, 65, and 85% sulphuric acid 
it temperatures ranging from 0° to 70°, and of that of pentane at 0 
ind - 78°, are recorded. The specific heat of normal sulpliuric acid 
solution falls from I'OOOet 0^ to 0-845 at 35° and tlien increases to 
h954 at 60° II- 

Calculation of Specific Heats of Solutions, Arthur 
(akowski {Zeitsek physihu. Ghem., 1909, 65, 727— 736).— Taking 
do account the ionisation, as deduced from electrical conductivity 
leasurements, and on the assumption that the specific heat^ of the 
iffei'ent constituents of a solution are independent of their respective 

25—2 
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concentration?, a formula, one form of wtich is c==[C{X-A.'j 4 .^^ 
nA/6’,r]/(iV'+ n3/), is obtained as representing the specific heat, c, oi salt 
solutions. In this expression, Arepresents the equivalent coiifluetirjtv 
8 the difference between the water value of the specific heat of the 
solution and that of the water in the solution, n the n\unboi- of 
molecules of water present for each molecule of salt, iV and J/ 
molecular weights of salt and water respectively, and C is a constant 
for any one solution. The formula admits of the calculation of the 
specific heat of a solution of an^ concentration when the sj)eciric boif 
at one concentration and the constant C (which depends on the 
conductivity of the solution) are known, and it is sliown fpom 
Thomsen’s data that it gives satisfactory results. Certain deviations 
are satisfactorily accounted for on the as-suraption that in some eases 
association between solvent and solute occurs. When this is taken 
into account, the same formula holds, the only effect being that the 
original significance of the constant C is altered. (j 

Melting-point or Freezing-point Curves of Binary 
Systems when the Solid Phase is a Mixture of the Two 
Components and a Compound is Formed. Joitanses J, ta.v 
La.\u {ZtiUch. fhysihxl. lliOt*, 66, 197 — 237. Compare Abstr., 

1908, ii, SOS). — A mathematical paper. A general expression is 
deduced for the iheiuKulyhamlc potential of the systems in rjucstion 
wlien a coinpmnid i.< ju-esetd, and then a somewiiat complicated but 
quite accurate e.xpre.'.<inn for the di.ssociation ooii.-^tant A' is obtained, 
It is shown that the above exprf8>ion yields the well-knowu forimik 
3IogA’ 57’— y/A'y where q is the total heat of di^soc^atioD, and a 
definite e.xpre.ssion \s given for q in teren.s of the interiial heAt of 
dis.sociatioQ and otlier I’actois. Nernst’s method of setting up a 
purely empirical expression for q is adverr^cly criticised, as is hia 
theoreticjil treat«iient of equilibria in several other respects. 

The possible forms of curves in the systems in question are discussed 
in detail. 0, 8. 

New Form of Platinum Resistance Thermometer, and 
Molecular - weight Determinations in Fused Potassium 
Nitrate. Joii. Ukuku I.komi. Stk-kn {^iCeitsch, ]'hij!<ihd. 1909, 

66,667 — 691). — Tiie censti uction of a now foi iii of platinum reiist- 
unco thcru)onjeter, and its application to measure .siuiill dilIeronce> of 
tempeiatvire in the neighbourhood of 300% are descnl)od in detiul. its 
chief sources of error are theimc)- induction plieiioincns, and 
the effect on the ineltiug point of variations in the e.xteniul tempeii- 
ture, but they have heeu so far overcome that values coustfuit to 
within O O-I,', were obtained for the free»ing point of potassiiUfl 
nitrate. 'The values of the molecular lowering obtaineJ with diliereut 
salts are a.s follows : KNO.,, 7 5 ; KOI, U ; NaNOa. 15 ; AgA'Oa.iii'J) 
Sr%\0^],, 20; }k(N<|.A2, ‘2(>j i 

Na._,SO^, 56 A.s the depre.s.sion constant, calculated troni the 
fusion of pofa.ssiuui nitrato by vau’t Hoff’s formula, is about 
above results indicate that {mlassium nitrite in bimok-cuhtr, 
chloride unimoleeular, the uitrales^of sodium, bilver, banum, ■ 
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str^Gtium sliglitly ionised, whilst sodium chloride is split up into two 
parts, barium and strontium chlorides into three parts, and the 
sulphates of sodium and potassium into more than three parts (ions). 

G.S. 

Condition of Substances in Absolute Sulphuric Acid. 
GiusKPPE Oddo and E. Scandola {Zeitsch. physikal. Ckem 1909 66 

'}: 3-^3).-A reply to iranLsch 
(Abstr., 1908,11, 14, 46-, ; this vol., ii, IS), The authors have pre- 
viously found that organic bases afld certain other substances in 
sulphuric acid give values for the molecular weight about half the 
theoretical value, whiUt according to Hantzsch the true values are 
about two-thirds of the theoretical. Ilantzsch has expressed the view 
that the difference is due to the employment by the authors of ih- 
sufiiciently-dried preparations, but this is now shown to be erroneous. 
Experiments have been made with a large number of carefully dried 
organic bases, including pyridine, a-picoline, aniline, tribromoauiline, 
and acridine* and in all cases the molecular weights are about 50% of 
the theoretical value when calculated on the acid sulphates. Similarly, 
ammonium, sodium and potassium hydrogen sulphates have about 
half the theoretical molecubn* weights in this solvent. For water, up 
to a concentration of 4%, values about 7/12 of the theoreUcal 
molecular weight are obtained, rather les.s than the value found by 
Hantzsch. 

The cause of the difference is not dear, hut it is pointed out that if 
the first ♦observation in each series of Hantzsch’s experiments is 
neglected, and the authors’ value for the freezing-point constant used 
in the calculation, the values then approxio^ate to half the theoretical 
value. Traces of sulphur trioxide raise the apparent molecular weit^ht. 

G. S. 


Cryoscopy of Colloids. Jacqurs Duclaux (Compt. rend., 1909, 
148, 714 — 716). — The author considers that the proportionality 
which exists between the osmotic pre.'i.^ure and the lowering of the 
freezing point of a solution should also be found in the case of colloidal 
solutions. Measurements of the osmotic pressures and freezing points 
of solutions of ferric and thorium hydroxides have been made, and the 
e.xperimental results support this view. H. M. D. 

Calculation of the Critical Temperature of an A-ssociated 
Liquid from Surface-tension Results. J. Livingstox R. Morgan 
{J. A?7ier. Chem. Soc.^ 1909, 31, 309 — 322). — -The molecular surface 
tension of an associated liquid can be represented over a wide range of 
temperature by means of the interpolation formula y(J//(i)r^ — A + 

Ct-, where .4, B, and C are constants. The formula may also be 
written in the form y(Mld)t^ = y{}f;'d)(A -kQt - ^kjdt.t'^, where k is the 
ordinary constant of the Eotvos-lLxmsay-Shields formula (which for 
associated liquids vaides with the temperature), k^ is its value at 0”, 
and the other symbols have the usual, significance. The constants are 
calculated from the data of Ramsay and Shields for a number of 
associated liquids by the method of least squares, and it is shown that 
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for a wide range of temperature two sets of coefficients are necessar 
to represent the experimental results at low and at high temperature^ 
respectively. When the agreement is good at high temperatures the 
criticg,! temperature of the liquid is* .found by equating to 

zero and solving for the corresponding temperature, which is GMe ' 
than the critical temperature. If, however, there is good agrcenient 
at low temperatures, tlie critical temperature can be calculated from 
the first differential coefficient of the above equation, = dktdt 
by solving it for the critical temperature. As k for associated liqui(^g 
proves to be a linear function t)f the temperature, and attains itss 
maximum value at 6° below the critical temperature, it would become 
zero at 6° above the negative critical temperature if the latter were 
attainable. Hence, from the last equation, the critical temperature 


The critical temperatures for water, acetic acid, methyl and ethyl 
alcohols, calculated by the al>ove methods, are in excellent agreement 
with the observed values. • g 

Laboratory Separation of Liquids with Slightly Different 
Boiling Points by a Process of Distillation. D. D. Gadaskin 
{J. Russ. Rhys. Chem. Soc., 1909, 41, 66 — 80). — The author finds that 
beads of aluminium and, to a slightly less extent, of lead make a far 
more efficient fractionating column than those of* glass, the liquid 
experimented with being a mixture of benzene, b. p. 80 — 82°, and 
toluene, h. p. 109 — 1121 In order to avoid washing of the liquid by 
the vapour, a cone of aluminium wire, 3 mm. in thickness,* is placed 
with its base resting on tlie bottom of the dephlegmator and its point 
uppermost ; thi.s arrivngement greatly increases the effectiveness of the 
separation. T. H. P, 

New Dephlegmators : Fractional Distillation of Substances 
of High Boiling Points. Michael ^l. Tjchwi^sky (/. Russ. Phys. 
( 'hem. Soc., 1 909, 41, SI — 89). — Details are given of a number of new 
forms of deplilegoiator. T. 11, P. 

Vapour Pressure of Saturated Solutions. Alexa.vdeb W. 
Speha.nhky {./. Russ. Phys. Chesn. 1909, 41, 90 — -105).- By means 
of the ten.>itneter, utiiug a-broraonaphthalene as manometrio liquid, the 
author ha.s determined the differences in vapour pre.ssuro between 
water an<l t^aturated solutions of sodium chloride and nitrate, 
potassium chloride, tartaric acid, an<l resorcinol at temperatures 
23^ to 5 1 

The relation boLwcoii the vapour pressure p of the saturated 
solution and the temperature T is expressed by Bertrands formula; 
p r--- K\{T - A). 2’]'“. whore K and k are constants. 8uch a toimulti 
is also applicable to saturated solutions of magnesium chloride at 
0 — 251 

The relation between the vapour pres-sures of saturated solutions 
and the percentage concentratioi^ <7, is given by the formula: 
aIog6’ + 6. where a and b are constants. This formula ia apphea e 
with moderate atcuraey to solutions of sodium chloride and jutra e, 
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potassium chloride, tartaric acid, and magnesium chloride For 
resorcinol the deviations are greater, but this may be due to inaccuracy 
in the determinations of the vapour pressure and solubility, the latter 
only varying very slightly. This relation logp = nlogC- V 6 be 

expressed in the form pJp^ = CflC„-, that is, the vapour pre.ssure.s 
of the saturated aqueous solutions of one and the same substance at 
two temperatures are re ated to one another as the corresponding 
concentrations raised to the power a. r & 

The two expressions p=K[(T-X)ITfo and logp = ulogC + 6 are 
applicahle to saturated solutions of potassium sulphate at tempera- 
tiires from the boiling to the cryohydric point. ^ 

Combination of these two formula! gives C = d[(2'- A)/7’]'‘, which 
expresses Bertrand’s formula in its general form. T H P 


New Method of Measuring the Partial Vapour Pressures 
of Binary Mixtures. Martin A. Rosan<.;ff, A. B. Lamb, and P E 
Breithut (/. Amer. Ckem. Soc., 1909, 31, 448— 456 *).— The method 
described IS based on the fact that if a mixed vapour of constant com- 
position IS passed through a liquid mixture of the same substances 
the composition and temperature of the liquid will steadily chance 
until complete equilibrium, a.s regards both temperature and pressure, 
has been established. A stationary temperature indicates that 
equilibrium has been attained, and the vapour bubbling through the 
liquid may then be condensed in any quantity and analysed. The 
liquid can be also withdrawn and analysed. Assuming that the ratio 
of the partial pressures in the vapour is equal to the molar ratio 
of the components, and knowing the total pressure from direct 
observation, the partial pressures can be readily calculated. In cases 
io which the above assumption is ^inadmis.^iible, the exact relation 
between molar ratios and partial pressures can be determined by 
separate experiments. 

The older methods are criticised, and the new method is described in 
detail. The apparatus consists essentially of an inner tube, in which 
the saturated mixed vapour of constant composition is passed through 
the liquid mixture, and an outer ve.s.sel surrounding it, in which the 
vapour is produced by boiling a liquid mixture, the composition of 
which is kept constant by the introduction of the more volatile 
component in such quantities as to keep the boiling liquid at a 
constant temperature. The results of some experiments are quoted 
which prove that the method is trustworthy. E. G. 

Electric Thermoregulator. Reg-AUD and Fouilland {Ann. 
Chim. anal., 1909, 14, lil — 146), — The apparatus consists essentially 
of a mercurial siphon barometer, the short limb of which is sealed into a 
larger tube containing dry hydrogen. 

The lower part of the mercurial column is traversed by a portion of 
the heating current, the conducting wires being so placed that the 
©spaesion of the hydrogen will cause the contact to be broken if the 
temperature of the bath exceeds that desired. This temperature can 
be altered if needful by inclining tho barometer from the vertical, 

L. DE K. 


* and ZeiUrh. physikal. Chmi., 1909, 66, 349 — 35?, 
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Simple Method for Pilling Toluene Thermoregulators 

J. P. McGowAif {CAem. 1909, 99, 181). — The author haj 

devij^ed the following method for tilling toluene thermoregulators 
considered to be especially advantageouK where 
a salt solution i.*; used between the toluene 
and mercury. Tf the side tube a is closed 
suction at b and the introduction of toluene in 
o will cause the filling of the regulator with 
toluene. The salt solution is then poured into 
c until suHicient has been introduced into the 
bulb <i. Pinall}^ mercury is introduced into c 
and is likewise sucked into the bend e ■ the 
capillary tube is fused in a blowpipe flame, and 
the tube c is filled with mercury in the usual 
manner. J. V. £, 

The Metalloids Arsenic and Antimony. 
Thermochemical Point of View, .buty 
C. Thomlinsun* {Cbein. Xews, 19 0 9, 99, 133. 
Coinpare Abstr., 1908, ii, 1016). -It is 
found that tlie heats of formation of 
Pllj, A-sUg. and SbHj continually decrease as 
the atomic weight of the elements N, P, A.s, 
and Sb increase, and, con.sequently, are not 
in accord with tho expected values. This apparent discrepancy is 
considered to be due to the fact that these compound-s are gases, 
whilst the elements above referred to are solid at the temperature for 
which the data are icckouod. Hence allowance must be made for the 
latent heats of fusion and volatilisation of the.se elements, and, in 
general, for tlio difference of heat content between the solid and gaseous 
state at that temperature. When this is done, the amounts of heat 
ab.torbed by phosphorus, arsenic, and antimony in a.s.suining the gaseous 
state in their hydrides are found to be roughly proportional to their 
atomic weights. Calculations are made showing an approximate 
agreement between the calculated and experimentally observed heats 
of forftiation of phosphorou.s acid, ar.senic trioxide, and arsenic pent- 
oxide. 

Heat of Oxidation of Tin. Heat of Combination of Acidm 
Oxides with Sodium Oxides. G. .Mister (Jmei;. J. 

1909. [ivj. 27, 9-9--234. Compare Abstr., 1908, li, 920).— The heat 
of oxidation of tin lias been detei-mine«l by burning the inetiil in ox\gi?ri 
in a calorimetric bomb, and also by oxidising it by mean.s of sodium 
peroxide ; the methods of proecaluio were analogous to tlio.se desc.iiue 
in H previous paper (he. cit ). In the experiments, tin-foil, tin-turDings, 
and a specimen of tin prepared by decompo.sing an alloy of tin an 
podium by lnean^ of alcohol and water weie used. Hie ^ 

are repre.sented by the equation Sn + 0^ = SuO., (cryst.) -hlh7,- 
and Sn + 2Na.p., = Na.,8n03-b]^.,0^- 133,800 "cal. When tin p^ 
pared from tho alloy was burned in oxygen^ a heat devclopmen i© 
than the average was obtained, although combustion was no q 
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complete ; it is considered probable that the mono- and di-oxide.s 
combine with formation of a little sesquioxide, Sn^O.,, heat being 
developed in the latter change. 

The heat of comhnstion of stannous oxide was determined .with 
material prepared by two methods : SnO(cryst.) + = SnO^ (cryst.) + 

71,000 cal. Finally, the heat of combination of" amorphous stannic 
oxide, prepared by heating metaatannic acid and sodium oxide, has been 
determined ; Na^O -h SnOj (amorphous) ^NajSnO^ + lll.lOO cal. The 
thermal relationship between crystalline and amorphous stannic oxide 
is represented by the equation SnO^ (amorphous) = SnO., (cryst.) -)- 
1700 cal. " g. 

General Formula for Saturated Vapours, O. Pillixg (Physihal. 
^eitsch., 1909, 10, 162 168). — On the assumption that there is a 

gradual change in density in pa,s.sing through the surface which 
separates a liquid from its saturated vapour, and that the behaviour 
of the substance in the transition layer is regulated by van der Waals’ 
equation, the author deduces the relationship log/’/p = 2r/3d7jr, in 
which P is the molecular pre.ssure ( = ajv^), p the vapour jnessure of the 
liquid at temperature T, t the latent heat of vaporisation, and A and 
ft are constants. P is shown to be equal to 5(l/n-l- 1/K)/2.1, S being 
the internal heat of vaporisation, v and V the specific volumes of the 
saturated vapour and of the liquid respectively. It is further shown that 
the vapour pressure p (in atmospheres) at the temperature T is given 
by the equation TfjT = (1 - m log p)ii, 'P, being the boiling temperature 
at atmospheric pressure, and m = 37j/*og « r^il, in which r, is the latent 
heat of vaporisation at the temperature 2\, and .l/*is tho molecular 
weight of the substance., A further rclation.ship is given by the 
equation r/r, = (?’,/ 2')1. The experimental data for water, mercury, 
ethyl ether, ethyl alcohol, acetone, chloroform, carbon tetrachloride, 
and carbon disulphide are shown to be in agreement with these two 
equations. H. M. U. 

Modifications in Victor Meyer's Vapour Density Apparatus. 
Fcgbxio MoRAt.F-s CnoFRil {A'naZ, Fis. Quim.^ 1909, 7, 10 — 12). — 
Slight alterations are suggested in the ordinary apparatus to facilitate 
the automatic introduction of the substance to be vaporised, and the 
direct measurement at a constant temperature of the displaced air. 

W. A. D. 

Molecular Volumes, Densities, and Atomic Weights. 
Anatole Ledoc {C'ompt. rend., 1909, 148, 548 — 550). — The values 
of the relative molecular volume <j>, as given by the equation Mpv = RT<^, 
are recorded for twenty different gases. The densities calculated from 
the molecular weights by the equation D^ = 31'225 Mji^ are compared 
with the experimental values of the density. Molecular-weight values, 
calculated from this equation by inserting the experimental density 
values, are also recorded. The atomic-weight values of nitrogen deduced 
from the densities of nitrogen, nitric oxide, nitrous oxide, and ammonia 
are respectively 14-006, 14-004, 14-,0045, and 14-0042, The values 
for carbon deduced from the densities of carbon monoxide, carbon 
dioxide, methane, and Icetylene are respectively 12-004, 12,003, 



382 


ABSTRACTS OF CHEMICAL PAPERS. 


12'0056, and 12 005. The value for chlorine, 35-463, is identical with 
that obtained by Dixon and Edgar, and that for sulphur, 32 073 
agrees with that obtained from chemical data. The author draws the 
conclusion that the method of molecular volumes yields very accurate 
values for the atomic weights, and that the method is trustworthy both 
in the case of gases liquebed with difficulty and those which are readily 
condensed. H. JI, ]) 


Calculation of Molecular .Weights by means of Vapour 
Densities : Toluene. Anatole Leduc {Compt. rend., 1909, iqg 
832 — 834). — The inaccurate value obtained by Ramsay .and Steele 
(Abstr., 1903, ii, 635) for the molecular weight of toluene is a result 
of the method followed by these authors to arrive at the limiting 
value of pvjT, wheny) = 0. 

From Ramsay and Steele’s numbers, the author 6nds that the mean 
coefficient of deviation of toluene vapour from Boyle’s law between 
60 and 27 cm. pressure .agrees closely with the calculated value, so 
that this vapour exhibits normal behaviour. Calculation of the 
molecular weight, according to the equation given previously by the 
author (preceding abstract), leads to numbers varying from 92-074 to 
92 004, the mean being 92-083, which is in very close agreement with 
the real molecular weight, 92-088. This result is so satisfactory 
that the vapour density of toluene may be employed to calculate the 
atomic -weight of carbon, for which the value 12'003 is obtained. 


Viscosity and Fluidity. Ecoese C. Binoiiam and M is.s J. Peachv 
Harsison (Zeitich. phyeikat. Chem., 1909, 60. 1 — 32. Compare Abstr., 
1906, ii, 218; 1908, ii, 1017). — The fluidities of a large number of 
liquids, obtained from the viscosity data of Thorpe and Rodger (Abstr., 
1897, ii, 374), .are plotted .against the corresponding temperatures. 
For a number of non .associated liquids (hydrocarbons, ethers halogeu 
derivatives) the <jpive,s are nearly straight lines, showing that the 
fluidity is approximately a linear function of the temperature, and the 
.same rule holds approximately for certain associated liquids (organic 
acids) and also fur alcohols at high, but not at low, temperatuies. 
The fluidity of mercury is also approximately a linear function of the 
temperature. The fluidities of noa-associated compounds at their 
boiling points lie on a straight line, an indication that for these 
compounds the fluidities are additive propertie.s. 

In dealing with different liquids, it is found most satisfactory to 
compare the slopes of the curves, or the temperatures correspouding 
with a definite fluidity. On this basis, constants for diSerent atoms 
(carbon, hydrogen, oxygen, the halogon?, etc.) and alco foi tie ou e 
linking and the benzene ring are calculated ; the constant.s c.i lu a 
from different cla.sse.s of compounds are in good agreement. is ^ 
that for nor-associated liquids the ab-solute temperatures at w m . 
respective liquids have the fluidity in question can bo calciilatea 
the con.-tants with an accuracy of 1% 

The temperatures at which associated liquids have a give 
are mucli higher than those calculated from the const.in s .app 
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to associated liquids. On the assumption that viscosities are additive, 
the degrees of association for a number of associated liquids are 
obtained by dividing the observed by the calculated temperatures ; 
the results are in general agreement with those obtained by other 
ciethods. 

For convenience of reference, the Quidities at intervals of 10'^ for a 
largo number of liquids are given iu tabular form. Q. 8. 

Theory of Anisotropic Liquids. II. Emil Bose {Physical. 
ZeitscL, 1909, 10, 230 — 244. Compare this vol., ii, 215). — A detailed 
account is given of the authors theory that anisotropic liquids consist 
of molecules which have the form of ellipsoids of rotation and tend to 
move by preference in the direction of the long axes of the molecules. 
A division of anisotropic Iiqui<ls into two classes is suggested, 
according to whether the transition from the isotropic to the aniso- 
tropic form is accompanied by a decrease or an increase in the viscosity. 
In general, liquids belonging to the second class have a greater 
molecular weight than those which belong to the first. For liquids 
belonging to the first group it is shown that the ratio of the maximum 
viscosity of , the isotropic form to the minimum viscosity of the aniso- 
tropic form can be accounted for in nearly all investigated cases by the 
assumption of molecules having the foi'm of ellipsoids of rotation. 
To account for the existence of two anisotropic forms, the conception 
of the ellipsoid of rotation is replaced by that of a triaxial ellipsoid, 
The transition temperatures which limit the stable existence of the 
anisotropic forms and of the isotropie variety are determined by the 
relationships which exist between tlie energy corresponding with the 
irregular molecular motions and that of the special orientated motions 
in the direction of the axes of the ellipsoids. The heats of fusion, of 
transition, and of clearing are discussed, and it is shown that the 
optical properties of an isotropic liquid are considerably influenced by 
a magnetic field. H. M. D. 

Experimental Investigation of Gibbs's Theory of Surface 
Concentration regarded as the Basis of Adsorption. II. 
Wm. C. McO. Lewis {Phil. May., 1909, [vi], 17, 466 — 494. Comparo 
Abstr., 1908, ii, 357). — Further measurements have been made of the 
surface condensation at the boundary between aqueous solutions and a 
hydi'ocarbon oil. The interfacia! tension was measured for aqueous 
solutions of about twenty electrolyses, and in all oases the effect of the 
electrolyte was to lower the tension. It was found previously that 
the adsorption effect in the case of aqueous solutions of sodium gljco- 
cholate, Congo-red, and inot.hyl-orange is very much greater than that 
indicated by Gibbs’s theory. A similar discrepancy is now found in 
the case of sodium oleate and sodium hydroxide. On the^ other hand, 
the results obtained for aqueous solutions of caffeine aro in agreement 
with Gibbs’s equation, and in the case of potassium chloride, silver 
nitrate, barium chloride, and cupric chloride the adsorbed quantities 
are of the same order as those indicated by theory, although the 
experimental values aro in every case greater than the calculated 
values. 
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Kvidence has lieen obtained that the adsorption of electrolytes is 
some extent selective, the cation being more readily adsorbed than the 
anion ; this is probably due to an electrical effect, for the hydrocarbon 
oil ip negatively cliarged with reference to the aqueous solution, tlis 
difference of potential between the oil and water being approximately 
0-15 volt. This electrical effect may account for the disorepancies 
between experiment and theory in tho case of the inorganic salts 
examined, but it is not sufficieut to account for the much larger 
difference found in the case of sodium glycocbolate and tho other 
substances in the same group. It is suggested that the greater dis. 
crepancies mav be due to the change in density of water on passing 
from the hiilk'to the surface film, or that an irreversible phenomenon 
of the nature of gelatini.sation upon the oil surface plays a part in 
tire process of surface condensation. H. M. D, 

Adsorption of Sugar. Petkii Kona and Leoxok ifiCHiEUs 
(Biochew. Zeitach., 19O0, 16, 489— 498).— The compo.5ition of 'a 
dextrose solution shaken with animal charcoal is tho same after three 
minutes’ treatment as after twenty-four hour.s, indicating that the 
retention of sugar is duo to true absorption and not to decompoBition, 
Increasing quantities of acetone or acetic acid reduce the adsorption, 
and in presence of lO",, of either it is possible to clarify sugar 
solutions with charcoal without loss. The presence of protein does not 
influence the adsorption of dextrose. The above .statements apply 
equally to sucrose. 

>‘ormally, a sub.stanco is oiily'adsorbed in aqueous solution when it 
reduces the surface tension of tho water. Tiaube has shown the 
surface tension of sucrose .solutions to be greater than that of water, 
and similar measuiements aro now given for dextrose. It is pointed 
out that a substance may also be .absorbed when it increase.^ the 
compressibility of the solvent, or when under increased pressure it 
becomes more soluble. 

Dissociation of Carbon Dioxide in the Carbon Monoxide- 
Oxygen Flame. Fritz II.cbeb and Robert Lk Russigsoi. (sfeitsdi, 
rhy.'iikal. Chew., 1909,06, 181 — 196).— la) Chatelier (1888), on the 
basis of experiments by Deville, which appeared to indicate that carbon 
dioxide in the flame of carbon monoxide burning in oxygen was disso- 
ciated to the extent of 40% at .lOOO , calculated the dissociation o 
carbon dioxide at different temper.aturo3 by a thermo-dynamica 
method, and obtained valiie.s in good agreement with trie recem 
observations of Ntrnsl and Wartenberg. The aiifhor.s point on , 
however, tl.at tho calculation is unsatisfactory in more than 
respect, and liavo laen led to repeat Deville’.s expennienta y 
moditied method. A silver capillary tuljp, .surrounded by a conrten. 
of the same metal, through which cold water circiilaied, was P “‘I® 
the flame so that the end of tho capillary was 1 2 min. over t e 

cone of the flame, and gaaea were withdrawn from t le a 
analysed. The results indicate that the equilibrium constant 

(where the brackets deno'te partilfpreLures) is about corresponding 



GENERAL AND PHYSICAL CHEMISTRY. 385 

^'ith a dissociation of about 37%. The tetnperatiire of the flame 
is calculated from thermal dud other data as lying between 2600° and 
2670 °, but radiation and other causes render the value somewhat 
uncertain. This estimate is confirmed by the observation that a very 
thill piece of iridium foil begins to melt when held just over the inner 
cone. 

Nitric oxide cannot be detected in the flame just above the inner 
cone, but can just be detected at a point 15 mm. higher. The pro- 
portion of nitrogen, in the first po.sition is 1'7%, in the second position 
4'3%. The proportion of oxygen in both the positions mentioned 
is about 13%. The original oxygen from the bomb contained 4 5% 
of nitrogen. ' G. S. 

Molecular Diffusion of Gases through Pores and [the 
Phenomenon of] Effusion. Martin KNUDSEN-»(ul?in. rhysik, 1909, 
[jv], 28, 999 — -1016. Compare this vol., ii, 216), — l^reasurenients 
have been made of the rate of passage of hydrogen, oxygen, and 
carbon dioxide through small holes in a platinum plate 0-0025 mm. 
thick. Two apertures measuring respectively 5*2 and 66 x 10”° 
square cm. were employed, and the dependence of the rate of diffusion 
on the pressure of the gas was examined. 

The experimental results show that the rate of passage of the gas 
through a small aperture is inversely proportional to the square root 
of the density and directly proportional to the pressure difference on 
the two aides, provided that the diameter of the aperture is small 
in comparison with the mean free path of the molecules. When the 
ratio ot these becomes smaller than 1 : 10, the process no longer takes 
place according to the requirements of the molecular diffusion formula. 
For a given pre.ssure ditt'erence on the two sides of the aperture the 
deviations from this formula increase as the ratio of this pressure 
difference to the mean pressure diminishes. When the diameter 
of the aperture is more than about ten times as large as the mean 
free path of the gas molecules, the rate of flow of the gas through the 
aperture agrees satisfactorily with the law of isothermal effusion. 

H. M. D. 

Diffusion of Chromium, Iron, and Aluminium Salts through 
Gelatiri Jelly. Henry R. Procter and Douglas J. Law [J. Soc, 
Chtm. hid., 1909, 28, 297— 299). — Hesults of experiments are given 
in which the rate of diffusion of metallic salt solutions was observed ; 
the solutions were poured on the surface of 5% gelatin jelly contained 
in Nessler cylinders, and coloured pink by the addition of slightly 
alkaline phenolphtlmlein. Owing to the hydrolysis of the chromium 
salts employed, the penetration of the acid was much more rapid than 
that of the base. Solutions of normal salts and others rendered basic 
by the addition of definite tjuantities of sodium carbonate were 
employed, and it was noticed that iu the case of chromium chloride 
the rate of diffusion and the apparent amount of hydrolysed acid was 
unaffected by these conditions, whilst with chrome alum, the diflusion 
of the chromium was rendered much slower, but without Q'Uy corre- 
sponding influence on that of the acid. The rate of diffusion was 
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found to be quite independent of the bore of the tube. Sti' . 
layers of green were noticed, recalling the effects observed in 
diffusion of potassium dichromate in gelatin containing traces f 
silver nitrate (compare Abstr., 1907, ti, 533). The phenomena in it 
case of iron and aluminium salts were very similar in characte* 
to those observed in the case of chromium salts. P S 

Osmotic Pressure of Sucrose Solutions at 20°. Hakmox \ 
Morse and Willmm W. Holland (Amer. Ckem. J., 1909 4i 
257 — 276. Compare this vol., ii, 216). — Twenty-seven measuieinent- 
of osmotic pressure are recorded for the usual ten weight-normal 
solutions. The supply of sucrose, with which the measurements at 
10°, 15°, and 25° were made, became exhausted before the series 
at 20° was completed, aud the .autliors have experienced great 
difficulty in obtaining fresh material of the same degree of purity. 
The new material has given .slightly higher value.s than had been 
expected .according to the previous measuroments. The data for the 
various temperatures are conqxu-ed, and the .authors state that the 
oxperimeulal evidence, which has now been accumulated, points to the 
substantial equivalence of the temperaturo-coclficients of osmotic and 
gas pressures. H. M. D, 

Selective Permeability of the Coverings. of the Seeds of 
Hordeum vulgare. Aukia.n J. Brown ({’roc. Hoy. Hoc., 1909 , 
81, Jl, 82 — 93). The permeability of the coverings of tlie seeds tf 
a variety of barley, Horilcuni vulgare, var. cwrulescem, for dissolved 
salt.sand other substances, aud the proportion.? of water taken up from 
different .solutiou.s, have been iiive-stigated. 'I'he property does not 
depend ou the living protoplasm, as seeds killed by immersion in hot 
water arc equally ellicieiit. The uiembrano in question i.s conlirieil to 
the testa of tlie .seed. 

The seeds contain a blue pigment turned red by acids, lienee the 
entrance of the latter can readily bo detected. When seeds are 
immersed in normal solutions of hydrochloric or sulphuric .ncid, water 
readily enters, but acid doe.s not. t)n the other hand, .acetic, iormic, 
propionic, and trichloroacetic acids readily enter along with the water, 
as does ammonia in dilute solution. 'I'hc seed covciiug is impenious 
for mo.st dis.solvcd salts, but mercuric chloride and cyanide and 
cadmium iodide pa.«s through, whilst mercuric idtrato and sulphate 
and cadmium nitrate and suljihate do not difTu.so. In aqueous 
solution, .sucro.se, glucose, aud glycerol do not pa.ss tlirough, u 
certain iion-electrolytcs of low molecular weight, such as ethyl alcoliu, 
aldehyde, ethyl acetate, and acetone, readily pass through, a.s does 
iodine di.ssolved in an aqiieoii.s solution of potas.sium iodide. ” 
experiments in which the covering i.s piermeable, it is shown t la lu 
i.s not clue to de.structiou of the membrane; when, for ex.inip c, sec 
aro immersed in a solution containing both acetic aud snip unto a‘ , 
only the former acid and water pass thioiigh. I is a 

The proportion of water absorbed from solution 
jierccntago calculated on the original weight of the dry sees h 
the rate of ab.sorptiou, depend largely on the iiatiue o t le 
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After eleven days, the seeds have absorbed from a normal .solution of 
ftodiuin chloride 36 — 37% of water, as compared with 70% from water 
alone. About the same proportion is absorbed from other alkali 
chlorides and nitrates, but pctassium nitrate gives a distinctly 
higher value. It is remarkable that the proportion absorbed from 
normal solutions of sucrose and dextrose is only a little greater than 
from normal sodium chloride. The amount of water taken up from 
solutions of substances which pass through the membrane is usually 
almost as great as from water alone. As regards the rate of absorp- 
tion, the solution of ethyl alcohol enters at about the same rate as 
pure water, the solution of acetic acid more rapidly, and the solution 
of ethyl acetate still more rapidly, although the equilibcium point is 
the same in each case. 

No satisfactory explanation of the semipermeable action in question 
has been obtained ; it may be that the molecules of the two classes of 
substance are combined in a different way with the solvent. The only 
sfrong electrolyte which can traverse the membrane is trichloroacetic 
acid. G. S. 

Origin of Osmotic Effects. 11. Differential Septa. Henky E. 
Armstrong {Proc. Roy. Soc.y 1009,81, By 94—06. Compare Abstr., 
1907, ii, 13, 848, 849, 850; 1908,11, 814 — 817 ; and Brown, preceding 
abstract). — An attempt to account for the results described in the 
previous abstract on the basis of tho author’s theories of solution and 
osmotic pressure. The measurements involve the study of a struggle 
for “hydrono” between a mas.s of 6ne particles of starch within the 
grain and tho solution , outside the grain. The concentrating 
efficiencies of the solutes are in general agreement with those 
obtained in other ways. The compounds which penetrate the 
membrane are presumably slightly, if at all, hydrated, whilst those 
which do not penetrate form stable hydrates. It is suggested that 
the colloidal surfaces of the intramolecular passages in the membrane 
are associated with water molecules (“hydroJated ’’ and “ hydronated ”).; 
solutes which are hydrolated would be retained in virtue of the 
attraction between them and the hydrolated membrane, whilst non- 
hydrolated solutes would pass through. Some isolated observations 
made by Brown, such as the action of ethyl acetate in promoting the 
entry of water into the grains, can also be readily accounted for on the 
author’s theory. G. S. 

Molecular Weight and Form of Substances. Work of 
Molecular Weight. AIichel Tegounoff {Centr. Bakt. Par.^ 1909, 
ii,23, 1 — 10). — The form of a substance produced when two substances 
inter-diffu.se depends on the respective molecular weights ; similarly, 
the form of a microbe colony growing in the field of a diffusing 
substance depends on the molecular weight of the substance. Equa- 
tions are deduced by means of which the molecular weight may be 
calculated in certain simple cases from the form of a substance 
produced under the influence of diffusion, and conversely, when the 
molecular weight is known, the form of the resulting substance can to 
‘‘'ome extent be foretold. The work of the molecular weight is, 
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ho^vever. usnally masked by many other inauences, such as movsui.nts 
of the mediu^n, variation of temperature, and variation ok coiicentiation. 

a 

Aqueous Solutions. C.\m. Gillet {Bull. Soc. chim. Belg., igog, 

23 219 129). Various properties of aqueous solutions are considered 

from the standpoint of the view that liquid water consists of molecules 
of dihydrol and hydrol in dissociation equilibrium corresponding with 

the equation {H.,0).> III 11,0 + 11,0. Corresponding with the + and - 
signs, the hydrol molecule is supposed to exist in two forms which are 
related to one another in a similar way to that exhibited by tautomeric 
forms. Aqueous solutions of all substances are supposed to contain 
chemical compounds formed by union of the dissolved substance with 
the positive or negative hydrol. Corresponding with the increase ic 
the di.ssooiatiou of the dihydiol molecules with rise of temperature, the 
solubility of most substances in water increases. The changes in 
volume in the formation of a solution, the lowering of the vapour- 
pressure, and the osmotic pressure are discussed iu relation to the 
dissociation equilibrium and the formation of compounds of hydrol 
with solute. 

Mutual Influence on Solubility in Aqueous Solutions of 
Ether, Chloroform, Phenol, etc. IIehmann FChner (Ber., 1909, 

42 ssV—SS'.i). The fact that a clear saturated aqueous solution of 

chloroform wlieii mixed with a similar solution of ethyl ether pro- 
duced a turbidity due to the separation of a mixture of ether and 
chloroform led to the c.xaiiiination of the -behaviour of a ruimher of 
aqueous solutions of organic solvent.s. The solubility of ether in 
-rt-ater at ‘’0-’ is 6-4tiv', and that of phenol, S'40'h., yet o';<, sohitions 

w-in-n mi.xed become milky, although 4% solutions remaiu clear a ter 

mixing. The.-e phenomena have also been examined by fraubes 
italagmometer. 

Theory of Concentrated Solutions, J. TTM.yKMASS 
chim. liclj., l'J09, 23, l-2y— 143).— The author is of the opinion that 


tUtnt. aa/x'v, ww, --- , 

the anomalies exhibited by concentrated as compai 


•etl with ililute 

iU3S a r* • 1 f .sr, ,Ln 

solutions are to be explained by the application of the 
Waals and not by the .-issumiitioii that coinpounda are 
influence of pressure on the mutual solubility o a ^ " Pg 

con.sidc-1-ed, and it is shown that, in general, a pair 
made to piss through all the stages of mutual 
sufficiently the external pressure. It is thus poss ^ 
tinuously- from dilute to conccnlratod solutions ‘ a 

pressure, ami, on the basis of this, tho author propose,s to cUbo 
theory of coiiccntnito^l bolutioiis. 

Supposed Influence of Cryetalliaation in Modify! g _ 
^ - CI..V.a4-an<^0 Prftt) 


Supposed Induence of by Mixing 

Properties of the Solution of a Substance Pr P 
two Solutions. Desire Geksez which ««« 

597—541).- The author has repeated .some exp 
performed sixty years ago and ap, stared to show that 
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power of a solution prepared by mixing equal volumes of equi- 
molar solutions of sodium and potassium tartrates is different from 
that of an equally concentrated solution prepared frem the crystalline 
double salt. Equimolar solutions of the two tartrates were mixed in 
equal volumes and the rotation observed ; the solution was then 
allowed to crystallise completely, and a fresh solution of the same 
concentration was prepared from the separated cry.stals. The 
rotation of this solution was exactly the same as that of the original 
solution. The same result was obtained with sodium and ammonium 
tartrates. H. M. D. 

Existence and Properties of Dispersive Systems in the 
Region between Colloidal and Crystalloidal Solutions. 

The Svedberg {Zeitsch. Cfiein. hvl. Kolloide, 1909, 4, 168 175). By 

the reduction of auric chloride solutions by means of hydrazine and an 
ethereal solution of phosphorus, employing solutions of gradually de- 
creasing concentration, the author prepared colloidal solutions of metallic 
gold containing particles of gradually diminishing size. By the 
hydrolysis of ferric chloride solutions and by the action of hydrogen 
sulphide on solutions of arsenious acid, a similar series of colloidal 
solutions of ferric hydroxide and ar.senious sulphide was obtained. 
The absorption of lijiht by these solutions was examined, and it was 
found that the specific absorption (the absorption due to each particle 
of the suspended phase) diminishes as the size of the particles 
decreases, and approximates to the absorption which is characteristic 
of the crystalloidal solution. H. M. D. 

Crystal'like Arrangement of Fine Solid Particles. Rudolf 
Krllla {Zeitsc/i. physiked, Chem.y 1909, 66, 126 —128).*— Iron and tin 
were fused together in a graphite crucible under a layer of sodium 
hydrogen carbonate, the greater part of tlie sodium carbonate removed 
by washing, and the fused mass placed in a dish with water and 
stirred. After some time it was noticed that part of the metallic- 
looking dust on the surface of the water had arranged itself in the 
form of a star, and on stirring, new star-like groups were formed. The 
composition of the stars could not be determined, neither was it found 
possible to repeat the experiment. A number of the groups are 
figured, C^. S. 

Inorganic Ferments. IV. Iridium Catalysis of Hydrogen 
Peroxide. G. A. Bros'^a {ZeiUcJi, pkysihd Ckem., 1909, 66, 162 — ISO. 
Compare Bredig and co-workers, Abstr., 1900, ii, 213 ; 1901, ii, 441, 
442), — Fairly stable solutions of colloidal iridium have been prepared 
by Bredig’s method, using a current of 20 — 25 amperes at 220 volts. 
The solutions are reddish-bi’own or black, depending on the con- 
ditions of preparation y a relatively small current favours the produc- 
tion of black solutions. The solution decomposes hydrogen peroxide 
rapidly ; the reaction is unimelecular, and the rate is approximately 
prop(jrth:)nal to the concentration of the catalyst. Unlike its effect 
on the catalytic action of other colloidal metals, alkali does not affect 
the rate of decomposition of hydrogen peroxide by iridium. Acids 

VOL. XCVI. ii. 
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accelerate the reaction in dilute solution, but some of them retard it in 
TOncentrated solution. The magnitiido of the effect varies greatly 
with the nature of the iridium prcparatron, rn some cases rt is scarcely 
noticeable. The rate of the reactron is retarded by hydrogen 
Zphide, mercuric chloride, potassium cyanide, arid .cerlam other 
^Oi^porinds, but not by iodine. The temperature-quotient for a change 
in tempei'.ature of 10“^ is 1 6. 

Anolication of Nernat’s Theorem to Certain Heterogeneous 
Eq^mbrit JoL Jorr.sTON (^eitscL y.^/snUr/. 1909, 65, 

737_743h— Tlie substance of a paper previously published (compare 
\h ti- 1308 ii 813) is repe.ated in i-eply to Schottky s criticisniB 
fAbsir., 1008, li. 1016) of the author's ivork (Abstr., 1908, ii, ^ 

wonilibria between the Liquid and Solid Phases in the 
System NaCl + H.,0. Camille Maticxom (Comyt nnd., 1S0SU48 
550 - 5 Dd).-The tMitoctie temperature was found to be - and 
Urn solution in equilihiiuu. vith the two solid phases conhi.ns 30', 
™its of sodium chloride per 100 parts of water 1 he freezing pom s 
l\ solutions containing 11. la, 20. and 25 parte of sodium dilon e 
per P'O of water are respectively ” ® , 

^-lfi’66^ The sohibilitv of tbo hydrate >aCl,-1l,0 at -l.'.j 
corre-sponds with 32-9 parts of sodium chloride per 100 of water, ^ 

Denendence of the Reaction Velocity on the Temperatoe 

than a oe. tain hmiling value, >'> Vhe connexion between the 
law, a.i equation i.s obtained which f 

values of the velocity .''T° . ‘ ^ temperato^^^ 

The equation involves ll.reo terms m " “ !„n with the 

invulvc-d, but two of ilu-.-ecan bo normal. The 

third at temperalures not very dilTcrent , equation set 

resulting equation is then n cnt.cal with ‘ ^measurements 

up by Ari heiiuis to express the result:, at ♦.* p ^ ^ 


//iir rin\ n-l>. O -H at 30“. 
Equilibria in the System q2' 

M Ut'KEI.SKi (Zeitsrh. mwrrj. i.hem., ■ . ’ ^qdflitiOQ ot 

^oiub.Uty of boric acid in water - ■--‘thiluhty - very .mdl 

A.lditKn?of .accUc' anMride now 
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iodide-iodate solution, towards which boric acid is indifferent, and 
thiosulphate. The reaction is a very slow one, and it is necessary to 
keep the solutions forty to forty-four hours in stoppered vessels at 
before titrating with th^os«lphate (compare Grower, Zeiisch. 
angew. Chem.^ ,1899, 12, 356, and Xux, Ab.str., 1893, ii, 307). 

The products obtained from solutions containing acetic anhydride 
may also be prepared by decomposing the compound ByO^,3Ac20 
(Fictet and Geleznoff, Abstr., 1903, i, 601). The regions of .stability 
have been partly determined at 30*^ for the solid phases B(OII).,, 
B,03,2 Ac 20, and B203,3Ac20. C. H. D. 


Saponification in Stages of the Esters of Dibasic Acids. 
I. Julius Mejer {Zeitsch. phygihiL Chem.^ 1909, 66, 81 — 125. 
Compare Abstr., 1907, i, 462, 819). — The fornuilm representing the 
saponification in stages of the esters of dibasic acids on different 
assumptions as to the relative values of the two velocity con.stants are 
deduced. In continuation of earlier work on the hydrolysis of the 
esters of glycol and glycerol in acid solution, the rate of hydroly.^i.s of 
a number of acid and normal esters of tartaric, .succinic, and camphoric 
acids in dilute (0*01 — 0*1*V) hydrochloric acid have been determineii at 
18° and 25°, and also at higher temperatures for the esters of the last- 
mentioned acid. 

In the case of all the esters of tartaric and succinic acid, the reaction 
is apparently uuimolecular. The hydrolysis of the esters of the 
first two acids really proceeds in the two stages: (1) diester — y 
monoester alcohol ; (2) monoester — acid + alcohol, but as the 
velocity constant for the first reaction is almo.st e.xactly double that of 
the second, the whole reaction is pseudo-unimolecular ; in other words, 
the formula for unimolecular reactions applies when this relationship 
holds between the two velocity constants, as the mathematical 
deductions show. 


The esters of camphoric acid, being scarcely .soluble in water, were 
hydrolysed in a mixture of water and methyl alcohol containing 
different concentrations of hydrochloric acid. The two monoesters are 
designated as V and E respectively. In this case the hydrolysis of the 
diester does not give constants when calculated as a reaction of 
the first order ; the constant for the hydrolysis of tho E ester is about 
fifty times greater than that of the V ester at 45° ; hence, when the 
diester is hydioly.sed, one group is split off rapidly, the other .'r^lowly, 
and a mixture is obtained containing a large proportion of the V ester. 
The method may he used for the preparation of the ester. 

For one and the same .icid, tho rate of hydrolysi.s is not greatly 
iutiuenced by the substituting alkyl group, but the velocity is greatly 
intiuc-nced by tho nature of the acid. The tcmper.ature quotient for 
10^ for all the reactions considered lies between 2 6 and 3’1. The 
rale of hydrolysis is throughout proportional to the concentration of 
the hydrochloric acid. 


It is shown that the different theories of hydrolysis so far suggested 
^■re iu many respects unsalisfaclory, and an attempt is made to account 
for the above results on a kinetic basis. 61. S. 
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abstiiacts of chemical papers. 

New Method of Mathematically Harmonising the Weights 
of the Elements, together with a 

,1 c^nTne Observations Concerning the Inert Gases and 
latelfiteT F H Lok.no (C/>e,n.. -Xeu,.. 1909, 99, 148-151).^ 

B IWvinc a brief review of previous attempts to arrive at some pla„ „r 
formula ivliiih would classFfy the elements, the author describes a 

. newly-devised mathematical treatment of this quf stiou. 

This method is based on two simple operations ; the first bang to 
an rnU the elements in a regular series that passes through a zero, 
aLidiuo to the empirical equation ± (1/') + A = IT, P representing a 
of an integral series, 0, 1, 2, 3. . . etc., and A a constant 
"f fmewhat arbitrary selection. This. equation gives the value IC 
fm.roxiumtiiw to the m.e atomic weight by a plus or minus diiierenco 
■' from 0 to 0-9 The second operation consisj^ m projecting 
Um’^'iiloreuees between the ealeulated and actual atomic weight., 
i • ,Hv alono a line, on which, by the above equation, tlie element 
Uni ed dratirg’cu throi^h these points, the i.itere,ting 

U is brought to light, that elliptical curves round two common tod 
are obtained which intersect practically all tho elements and occur m 

^‘ xurevenand gUicinum .arc the only elements wbicli do not fit into 
this systom, the Former giving a difference of M between the observed 
and ihe eal ul.itod atomic weights, and the latter falling aw.ayfrom snj 
I ui It is suvoosled that tlie.se two elements, as ivell 

aHodtoe each carry a sate¥ite, which, by tri.al, m found to be about 
0 ->684 Subtracting this from the atomic weight of nitrogen and 
u _ua-i. s iio ,i,,,n f.,n on curves lu a regular manner, 

glueinum, ^ for iodine on one of the curves is found by 

AmorehUi = 1 ' ‘ element plus its satellite to be 

Toe “ds! instead of ViG-O-’ ; subtracting 0-2684 gives a value placmg 
tor;Tat”.:^o "one made may be^b^t 
onS ap^roxunatJ, and that seme of 

Ire TTMy finrm,rke"tr probability of coincidence impo.*, 
Streams 

vided with a similar tube dminetrica ) if f.,^f the broimne 

St St" 

equal to the diameter of the tube. 

A Porcelain Vacuum Reservoir ,vell-kno« 

BeckmaN.n- {^eitsc/,. ang^.w^ ttX’flask) is r’eplaecd by one made of 
glass vacuum reservoir j„ring transport. 

faircelaiu, as there is less danger of breakage o g, 
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An Apparatus for Continuously Extracting Solids. Norman 
L. Oeehard and F. Bryan Thompson {Cliem. News, 1909, 99, 124).— 
lie extracting liquid is placed in the flask, a, and heated to boiling, 
when the vapour passes up the iube b and enters c, 
which contains the solid to he extracted. After 
passing through the solid, which is supported on 
a perforated porcelain disk, the vapour enter.s the 
double-surface condenser d, where it is condensed 
and returned to the flask a. To guard against tlte 
generation of pressure in the apparatus, the return 
tube, By carries a side-tube,/, wliicb is open to the 
air. If the position of c and d are interchanged, 
the solid siil^stanee may be extracted by percolation 
of the cold liquid condensed in d. J. V. E. 

Some Time- and Labour-saving Apparatus 
in American Chemical Laboratories. Victor 
Samter {Zeilsch. Chem. Apparaleukunde, 190f^, 3, 

569 — 573). — These papers contain flgures and brief 
descriptions of mechanical pulverising, ore-sampling, 
and filtering apparatus in use in certain American 
analytical laboratories. E. M. G. M. 

Arrangement for Filtering Liquids Main- 
tained at Constant Temperature in a Thermo- 
stat. Eugenio Morales Chofre (.4 na/. Fin. Qtnm., 1909, 7, 50 — 53). 
— The liquid, for example a solution in equilibrium with its solid, 
is contained in a cylindrical lamp-glass, <dose<.l at both ends with 
corks, and immersed in the thermostat. The liquid is kept in 
motion by a stirrer passing through the upper cork. Through 
the lower cork a small glass tube passes, which is provided with 
a wad of filter-paper or gla.ss-wool, and connects by means of india- 
rubber tubing with a larger glass tube arranged in the thermostat 
parallel to the lamp-glass. This second tube receives the filtered 
liquid, which is drawn into it by connecting the upper orifice with a 
vacuum ; the level of the filtered liquid is regulattd .so as to be below 
that of the water iu the thermostat, so that it is uniformly heated. 
The receiving tube can be gr.aduated as a pipette to hold a known 
Volume. . W. A. D. 

A Simple Lecture Experiment to Illustrate Simultaneously 
Three Stages of Oxidation. John E, Mackenzie {Chem. yews, 
1909, 99, 146). — A somewhat striking demonstration of the change 
lead peroxide undergoes when heated is effected by sprinkling a thin 
layer of this substance on to a flat-bottomed, porcelain basin, which is 
suppgrted on a pipe-clay triangle, and then heating the dish by a 
Bunsen flame. Where the heet is most intense, litharge is produced, 
the parts screened by the triangle change to red lead, and in the 
cooler regions of the dish the unaRertd peroxide remains. 
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A Pipette Wash-bottle. P. B. Dallimoke 

Tv I The advantage of the apparatus described and figured is 

~ that it renders the washing of a precipi. 

tate^ etc.,' by a known quantity of water 
far more practicable. A small wash-bottle 
A, conveniently made from glass tube, has 
a piece of ordinary tubing fused through 
the bottom, the top end of which is slightly 
opened out above the fused joint so as 
to allow tube C to be ground into it. The 
latter tube is sealed off at the bottom, 
and a small hole, f, is blown about three- 
eighths of an inch above the ground 
glass joint. A slightly larger piece of 
glass tubing is fastened in the cork for 
c to work in, and a piece of rubber tube 
* is place over the two so as to form s 
spring to keep C down in its place. To 
u<e the wash-bottle, tube C is slightly 
raised, and water is forced up B into 
the inner reservoir by blowing down d 
until any desired graduation mark is 
reached. C is then released, the rubber 
spriiK' m.tkiug the ground joint water-tight, and by blowing down £ 
the me-nsured' water may be discharged down to the zero hole/. 

J . V. E. 

Arrangement for Preventing an Overflow in Open Water- 
fed Gas-holders. IIkrmann WCstenfeld {Chem. ZtxL, lOO.}, 33, 
412'). — It is dillicnlfc to arrange a gas- 
holder so that long contiiuied, slow 
current of gas is ohtaino<l from it. The 
following arrangement has been found 
to obviate the ditliculties of regulating 
the water-supply. An inverted W- 
shaped tube, <f nnd b, has at 

the centre a .“umll vertical lube. The 
end a of the glas^ tube is connected 
with a water-j-upply, the end b with 
the outflow, and the apparattia is then 
Mi.-pended in* the reservoir of the gas- 
holder, into wliich a constant strcsam 
of water is also llowing; a con.stant, 
uiodera'elj sU-ong stream of water is 
then pus.-ed through the system a a b b. 

Tlie outdow carries away constant 
streani.s of air bubbles, and the sue- 
tiim thu.- caused in the small tube 
.-.iitli'cs to remove from time to time 
re-^eivoir. 
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Behaviour of Fluorine ‘towards Nitrogen, Oxygen^ and 
Chlorine at the Temperature of the Electric Arc and the 
Induction Discharge. Otto Kuff and Julian Zeuner (5V., 1909, 
42, 1037—1046). — Two special pieces of apparatus are dB.=;oribed 
which make it possible to heat fluorine and mixtures of fluorine with 
other gases at the temperature of the electric are or of the induction 
discharge. Fluorine was heated with nitrogen, with oxygon, and with 
chlorine, but in no case did any reaction take place. K. F. A. 

Quadrivalency of Oxygen. John C. Tiiomlin.#»n [Chem. News, 
1909, 99, 185). — The conclusions drawn by Rodgrove (this vol., 
ii, 308) are criticised. The increment of oxygen atom.s in a molecule 
acconipanied by a lower molecular heat of combustion than would be 
expected by theory is considered to be probably due to experimental 
error, and not a valid argument for the quadrivaleQcy of oxygen. 

J. V. E. 


Phosphorescence and Combustion Flames of Sulphur. 
Leon Bloch (Compi.r^nd., 1900, 148, 7S2 — 783). — The pho.«phoresoence 
exhibited by sulphur at about 20(.P is accompnnied by tho formation 
of considerable quantities of ozone, but not by any ionisation 
phenomena. Attempt.s to isolate a lower oxide of sulphur by passiog 
air over gently heated sulphur and then through a tube immersed in 
liquid air were unsuccessful. The combustion flame, which replaces 
the phosphorescence effect when the temperature of sulphur i.® raised 
to 360^, is non-conducting, and tho oxidation of sulplinr dioxide by 
air in contact with spongy platinum is aho unaccompanied by the 
production of lon.s. Attention is directed to the difference in the 
phenomena of oxidation of sulphur aod phosphorus. H. !M. I). 

Purification of Hydrated Sulphuric Acid from Arsenic by 
Cooling. Morance {Compt. rend., 1909, 148, 842— -843). The 
author exposed Glover tower acid of 63‘5^ Raume, prepared from 
Spanish pyrites, to a temperature varying from —8° to 2'^for twenty- 
four hours. It was then found that, of 3730 grams of acid taken, 
1895 grams had solidified in the form of crystals, whilst the rest 
remained liquid. The impurities present in these two forms, calculated 
as grams per 100 grams of monohydrated acid, were : 



Solid. 

Liquid. 

Residue at a re<l iicat 

0!^S1 

0-829 

Iron and aluniiiiiuui 

0-01^9 


Arsenic 

0 033 

0 ■36v'> 



T. H. F. 


Syntbessia and Formula of Caro’s Acid (Monopersulphuric 
Acid). Heumann Ahble (/. pr. Cliem., 1909, [ii], 129 
pare Lowry and West, Trans., 1900, 77. 950; Baeyer and Vill.ger, 
Abstr., 1901, ii, 380; Armstrong and Lowry, 1902, ii, o38 , Luce, 
Trans., 1906, 89, 53). — ^The results o£ previous investigations has led 
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to the conclusion that Caro’s acid is either H^SO^ or tlie acij 

in the former case being monobasic, and in the latter, dibasic. Tiiis 
uncertainty would be removed if the acid or one of its salts eoulit be 
obtained in a state of purity. The present investigation deals with 
an attempt to prepare the free acid from hydrogen peroxide and either 
sulphuric acid or sulphur trioxide, as Price {/oc. ciL)Jailed to obtain 
a pure potassium salt. The reaction H^Oj + HjSO, ^ H^SO^ + H,0 
is a reversible one, -and if the free acid is to be obtained, water must 
be carefully excluded. This lias been done as far as possible by 
mixing sulphur trioxide and 100% hydrogen peroxide; above -Ifla 
the action becomes visible, the crystals gradually disappear with 
development of heat. In this way a 92'3% monopersulphuric acid was 
obtained, and w^ich also contained 6% of hydrogen peroxide. Esperi. 
ments in which the materials were added in molecular proportions 
gave an 80 — 85% acid. 

Further experiments to show the equilibrium between hydrogen 
peroxide and sulphuric acid gave the result that equilibrium is reached 
when two-thirds of the raonopersulphiirie acid is formed. 

The synthesis and kinetic experiments lead to the conclusion that the 

acid has the constitution hydrogen of the hydroxyl 

attached to the .sulphur being the replaceable hydrogen atom. At the 
ordinary temperature, monopersulphuric acid is a mobile liquid, and 
above slowly decomposes. It decomposes explosively with catalysts, 
such ,as finely -divided platinum or silver, but load or zinc dust are 
without vigorous action. Cellulose and wool are instantaneously 
decomposed. 

Full details are given for the prep.aration of 1 00% hydrogen pero.xidc, 

W". E.. 


Hydroxylamina. Fritz Hadeh (J. pr. C/tem., 1909, [ii], 79, 
173—176. Compare Abstr., 1897, ii, 23).— The ob.servatiou of the 
author that hydroxylamino is reduced quantit-atively to ammonia by 
alkaline ferrous solution has been contradicted by Fbler .and Schott 
(Abstr., 1908, ii, 1029), who found th.at nitrogen and nitrous oxide 
were also evolved. This discrepancy is explained by the fact that the 
author used dilute hydroxylamiue solution, whereas Ebler and Schott 
probably ured concentrated. Farther experimental evidence is given 
in support of the quantitative production of ammonia in such dilute 
solutions, and the conclusion is drawn that this result is in harmony 
with the aminoxide structure OlNHj, and against the constitution 
NH/OH. 


Anhydrous Hydrouitric Acid [Azoimidel. I. Etectrolysis 
of a Solution of Potassium Trinitride [Azoimide] m Hyar 
nitric Acid [Azoimidel. Arthck W. Hrowne and G. K. h. 

(J. Amer. ChL. .Soc.. 1909, 31, 435 — 4 18).— Since anhydrous ainmffl 

and hydrazine are [xior conductors of electricity 

acting as ionising solvents, it has been considered of interest • ) 

the bebaviour of anhydrou.s liydiamitric acid [azoimidej. 
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Anlwdrous hydronitric acid has been prepared by Dennis and 
Isham’s method (Abatr., 1907, ii, 165), and experiments are described 
which indicate that the pure substance offers a very high resistance to 
the electric current and has a specific conductivity approximately 
equal to that of pure ammonia. On dissolving potassium trinitride 
in the anhydrous acid, the conductivity is greatly increased, and when 
<;ucb a solution is electrolysed, nitrogen and hydrogen aro evolved in 
a ratio which is approximately 3 : 1, but somewhat less under certain, 
conditions. Ammonia is formed during the electrolysis, but hydrazine 
is not produced. In the coarse of the experiments, certain phenomena 
were observed which might have been caused either by traces of ozone 
or by the formation of small quantities of a polymeride of nitrogen, 
^3 or Ng (compare Szarvasy, Trans., 1900, 77, 607). • E. G. 

Atomic Weight of Arsenic. Analysis of Silver Arsenate. 
Gregory P. Baxter and Fletcher Baheer Coffin {J. Aiiur. Chem. Soc.^ 
1909, 31, 297 — 309). — -The method depends on the conversion of silver 
arsenate into silver chloride or bromide. Samples of the arsenate 
were prepared by adding to a dilute A/lO-solution of silver nitrate an 
equivalent amount of an alkali arsenate in corrc.spondiug dilution in 
a room lighted only with ruby light. There i.s some evidence 
that in these circumstances trisodium arsenate gives r).se to a 
slightly basic silver triarsenate, whilst disodium ammonium arsenate 
and disodium hydrogen ai*senate give rise to the normal salt. The 
precipitates were washed by decantation, partly dried by centri- 
fugal action, and then heated in an electric oven at 130° for some 
time. 

Two methods were employed in converting the silver arsenate into 
chloride. By the first method, the arsenate, in a quartz tube, was 
heated for seven to eight 'hours in a stream of dry air at 250°, then 
weighed, and finally heated in a current of dry hydrogen chloride for 
some hours until the reaction' was practically complete. Small 
corrections had to be made for the traces of arsenic still remaining 
after prolonged heating, and also for the traces of moisture remaining 
after heating the arsenate for some hours at 250°. The second method 
consisted in heating the arsenate in a platinum boat, and, after 
weighing, dissolving in nitric acid and precipitating as silver chloride 
or bromide. In this case, a small residue insoluble in dilute nitric acid 
was found to be soluble in concentrated acid. 

The specific gravity of silver arsenate was determined by displace- 
ment of toluene ; Df’ 6'657, 

The ratio 3AgCl : Ag^AsO^ has been determined in 15 analyses, and 
the ratio 3AgBr : AggAsO^ in 11 analyses. The mean of the most 
trustworthy results gives As = 75*02 for Ag = 107’93; As = 74:*96 for 
Ag-107'88, and As = 74-92 for Ag-IOT'SS [0 = 16]. G. S. 

The System Sulphur- Arsenic. W. P. A, JoNKER (.^ei7scA. anorg. 

1909, 62, 89 — 107). — Arsenic remains unmelted at about 
800°. A mixture having the composition of realgar, AsgS^, melts at 
321° to a thin liquid ; the freezing point is lowered by the addition of 
either sulphur or arsenic, the viscosity being greatly increased at the 
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same time, the addition of 5"^ of sulplim- rendering the mass so ^.-iscoas 
that crystallisation does not take place on cooling. On the arsenic 
side the eutectic point is at 310°. Natural orpiment, As^bg, melts at 
about 310": an artificial preparalion of this composition does not 
crystallise on cooling. A few points on the sulphur side of the emve 
have been determined by mixing sulphur and realgar, and measm-in„ 
the temperature at which the mass becomes rigid on coohng. Xh,; 
does not give the freezing point, but the curve has a similnv fo™ i„ 

the freezing-point curve. 

The sublimation point of arsenic in an open vessel is 616 (Kraft 
and Knocke, this vol„ ii, 211, give 551—5.56°). A satuivated solution 
of arsenic in realgar boils at 531°, and natural or artihci.al orpiment 
at 707° By atialysing the vapour in contact with the boding liquj,]^ 
the sublimation curve has been determined; and its form shows that 
As s is very lavvely dis.sociated in the vapour (compare Szirvasy and 
Messlnver, Ahstn, 1897, ii, 401). On the other hand, A.SjS^ distils 
uncluanged. The curves do not indicate the formation of 
A diagram is given in which the above results are collected. 

C. H, D, 


Preparation of a Boron Carbide. Samuel A. Tuckku (DTu-P, 

00(5177) A boron carbide corresponding with tho tt'i-mul.i b^L was 

nrerared by heating at about 2500^ in the electric furnaije a mixta 
of carbon and boric anhydride containing excess of the latter; when 
the current was gradually diminished, so that the material was cooled 
very slowly, the product was obtained in a crystilhne fonm ^ 

Action of Gaseous Hydrogen Chloride on Amorphous 
Silicon. AnoLPiiK Be.s,sox and 1.. hounsiKit retuf., UOJ. 

M 8 555 - 557 ).- When dry hydrogen chloride is passed over heate 
amorphous silicon, products are .obtained which are condensed with 
dirticultv. It was foun.l convenient to ab.sorb these in silicon e 
chloride" cooled by means of solid carbon dioxide. By fractional s- 

tilUtiou of the solution, the compounds S.II 3 CI 

- 10°, and SiH.,Cl.,. which boils at about + 2 , were ain^m 
preciably pure condition. Both tbe.se cblon es 
liquids, which have a large coctbcient of expansion an , 
posed by water and alkalis with evolution of hydro^c ■ ' P 

impound boiling at about - 25° svas also obtained ‘ 

the formation of this is attributed to the pre.sence ol sulphur 

impurity in the amorphous silicon. silicon tetra- 

With the object of preparing t*!” n .VtcJ to a tern- 

chloride vapour was pa.ssed over calcium j ^pyrr, were 

perature below redness. Tho products obtain ul owei^^-.,^^ 
hydrogen, hydrogen chloride, silico-chloroform, ca ci ^ 
eiUier calcium silicide or amorphous silicon, f uf caki»"> 

perature. At a relatively low temperature arid »ith ^ te.nFer«t“' 
hydride, calcium sibcide is formed, wheieab ‘ is ubtaineJ 

and with excess of silicon tetrivchlondo amorphous silit P 
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preparation of Silicon Chlorides of the Silicomethane Series. 
AroLPHE Besson and L. Fournier {Compt. rend., 1909, 148, 839—812). 
Prom the mixed silicon chlorides obtained by the action of an electric 
discharge on a mixture of hydrogen and silicomethane, the authors 
have separated the following compounds. (1) Silicon tetrachloride. 
(2) Hexachlorosilicoethane. (3) OctachlorosiUcopropane,b. p. 215 — 218"^ 
{Giittermann and Weinlig, Abstr.,1894, ii, 4U, gave b. p. 210— 215^^), 
which, after solidification, has m. p. -07'^ (4) DodtcacMuroHilico- 

which is a colourless, oily liquid, b. p. about 150715 mm., 
fumes in the air, is readily decomposed by water, giving a white 
product resembling silica, and often gives off sparks and ignites when 
wently rubbed. (5) l^eiradecachlorosilicohftxa'itef which is a 

white solid, m. p. 170° (decomp.), subliming in a vacuum at about 200°. 
giving crystals which later assume a waxy consistency ; it is readily 
decomposed by water, giving a white, comb«stible substance. 

After the above compounds have been removed by prolonged 
heating at 200 — 210° in a vacuum, there remains a solid, reddish- 
yellow, glassy mass, which is almost entirely soluble in light petroleum 
or carbon tetrachloride, and is apparently a mixture of a number of 
chlorides. X. H. P. 

Thermal Effects of the Musical *Arc. Probable Fusion of 
Carbon. M. la \io?,K{Compt.r€nd.^ 1009, 148,475 — 478). — As there 
is some evidence that the singing arc is more powerful than the 
ordinary arc, the author h.as attempted to fuse carbon by means of the 
former. Sugar charcoal was exposed to the musical arc between carbon 
electrodes for some hours, and in the residue particles of graphite, 
showing under the microscope no trace of the contours of the original 
charcoal, were observed. This appears to indicate the fusion of carbon, 
more particularly as the ordinary arc under corresponding conditions 
did not produce the same effect (compare this vol, ii, 31 1). G. S. 


Decomposition of Carbon Tetrachloride Vapour in the High 
Tension Electric A rc, Carl Scttat.l {Zeitsch. pkysik(d. Chem, Unterr., 
1908, 21, 385 — 387). — An apparatus suitable for demonstration 
purposes, in which a high-tension electric arc is passed through the 
vapour of carbon tetrachloride, is described and figured. Clouds of soot 
are immediately formed, and a considerable pro[)oi'Lion of freo chlorine 
is obtained. In one experiment, 100 grams of the pure tetrachloride 
were subjected for a considerable time to the action of the arc, and, 
besides chlorine and carbon, hexachlorobenzene was detected in the 
residue. 


Formation of Graphitic Acid and the Definition of Graphite. 
Georues Charpy {Compt. rend.y 1909, 148, 920 — 923).- For the 
preparation of graphitic acid, Brodie’s reagent, fuming nitric acid, and 
potassium chlorate may be replaced by other oxidising mixturos, such as 
concentrated sulphuric acid with potassium permanganate or chromm 
acid. The reaction proceeds at the ordinary temperature, and is 
accelerated by heat, although with loss of carbon as carbon dioxide. 
Specimens of carbon hitherto considered amorphous (carbon from steel 
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and the product obtained by heating graphitic acid) also yield graphitic 
acid on oxidation. The definition of graphite, which depend.? on the 
action of these oxidising agents, .is therefore unsatisfactory. 

The density of the above specimens of carbon was found to he 
2-25 after compression ; they should consequently be classed as true 
graphites (compare Le Chatelier and Wologdine, Abstr., 177). 

Atomic Weight of Potaaeram. Gustave D. Hinrichs { Compt . 
reiid., 1309, .148, 484— 485).— From the recent expeiiments rf 

Lenher (this vol., ii, 230) on the atomic weight of telluririm by 
the decomposition of potassium telluribromide, the author show? that 
on his theory (compare Abstr., 1907, ii, 945) the atomic weight 
of potassium is 39| = 39'125. 0. S. 

Alcoholic Potash. A. vam Kaalte {Chtm. Weekhhd, 1909, 6, 

252 253. Compare Scholl, Abstr., 1908, ii, 425 ; Rabe, Abstr., 

1908, ii, 689).— Alcoholic potash, prep.ared by Eabe’s method, may 
keep’iii Batavia, but not in Holland. By suspending 35 grams of 
potassium hydroxide sticks in a muslin bag in a litre of 96% alcohol 
until solution is complete, filtering, and preserving the solution in a 
brown stoppered bottle, alcoholic potash, which remains colourless 
for at lea.-.t si.x months, is obtained. At the end of that period its 
titration value Was unaltered. J- 


Impossibility of Judging of Relative Stabilities of 
Corresponding Compounds of Silver and Lead from 
Thermochemical Data. Alhekt Colson {tom.pl. rend., 1909,, 
148 837—839) —The relations between the heats of formation ol 
silve’r and lead carbonates and nitrates, either from their constituent 
elements or from the oxides into which they decompose on heutmg, 
indicate that lead nitrate and carbonate should be more stab e than 
the corresponding silver compounds. This is. found to be tbe case 
with lead carbonate, which attains a dissociation pressure ot lOU mm. 
at 285°, whilst the silver salt gives this pressure at 220 . 

The nitrates, however, e.xbibit different behaviour. Lea ni ra 
does not decompose at 200°, as is stated in the 
it is perfectly dried by prolonged heating in a vacuum a a p 
ture higher than 20u% it shows no trace of decomposition "h™ 
at 260" under a pressure of 2 mm„ and it is not uuti a enip 
of 283° is reached that the salt is observed to decompose. ^ 

nitrate, on the other hand, undergoes no decomposition « 

at 350' in a vacuum. • ui^^nlved than 

Th« heat of formation of lead nitrate is less 1“ 
in tbe free state, but it is found that the stability o ^ 

increased considerably by dissolving it in silver ni r.i e. 

Alloys of Calcium and Silicon. S. 

CAem., 1309, 62, 81-88).-The alloys ''ere prepared 
and silicon in an atmosphere of nitiaigen, eome calcium u 
alway.s formed. The vessels used were of carbon or of poivei. 
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in either case with a layer of magne.sia mixed with a little tar and 
burnt. Silicon _ is practically insoluble in molten calcium at 900°. 
At 990° a reaction takes places, having a maximum value in the alloy 
containing 60% Si correspondiag with the compound CaSi^. .The 
formula of the compound was not certainly established, and it is 
possible that another silicide is also formed. The alloys rich in 
calcium always contained magnesium, (^rivel from the lining by 
reduction. 

The alloys are scarcely attacked by alkalis, more readily by acids. 
Those containing 38 — 52% Si react violently with dilute acids, 
yielding a spontaneously inflammable gas, which, if collected over 
water, loses its power of spmtaneous ignition in a few minutes. 
Concentrated acids give a gas which is not spontaneously inflammable. 

C. H. D. 

Dissociation of Calcium Carbonate. D. Zavrieff (/. Russ. 
Phy^. Ghem. Soc.^ 1909, 41, i, 34 — 56. Compare Abstr., 1907, ii, 
70;5). — Further experiments on this reaction show that within the 
limits of temperature 700 — 950'^ no intermediate phase is formed, 
as might have been expected frotti Raoult's experiments (Abstr., 1881, 
348 ‘y 1882, 695), and from the fact that the reaction is completely 
reversible within these limits. At low temperatures the reaction 
proceeds slowly, the velocity depending greatly on the condition of the 
surface of the lime, so that accurate investigation, is impossible. 
It cannot be stated with certainty that intermediate products are not 
formed at 50Q — 600°, at which tempoi'aturcs, also, solid solutions may 
be formed. Witii a considerable exce.ss of lime, when presumably 
solid solutions with a small content of carbon dioxide are formed, the 
dissociation pressure is very much less than when calcium carbonate 
alone is used. T. H. P. 

Calcium Alkali Sulphates. Jou. D’Ans [with 0. Schreiner] 
{Zeilsch. anorg. Ghem., 1909, 62, 128 — 167. Compare Abstr., 1906, 
ii, 751 ; 1907, ii, 168, 459 ; 1908, ii, 104, 182, 590).— The regions of 
existence of all the calcium alkali sulphates have been determined 
between 0° and 100°. Sodium occupies a separate positiou in the 
alkali metal series; ammonium takes its place between potassium and 
rubidium. 

The solubility curve' of sodium sulphate is little altered by 
saturation with calcium sulphate. In addition to glauberite, 
CaS 04 ,Na 2 S 04 , 

a labile double salt exists, and is always formed first under^ the 
conditions of formation of glauberite. It may rernain long in a 
metastable condition, but changes into glauberite if inoculated with 
crystals of the latter. Direct analy.sis gives the composition 
CaS0^,2Na2S0„2H,0 

for the labile salt (compare Cameron, Bell, and Robinson, Abstr., 1907, 

ii, (548). 

The results wUh potassium calcium sulphates are in agreement 
those of van’t Hoff (Abstr., 1905, ii, 319). Experiments at 140— UO 
failed to indicate the formation of a potassium dicalcium sulphate, 
which has been isolated from mixture^ of the fused salts. 
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Ammonium forms double salts of all the types, syngeujjp 

pentacalfium sulphate, and dicalciiim sulpliate. Of the 6vg transition 
points two have been determined by tensimetric measurements, and 
Uvo more from the results of solubility measurements; the fifth 
probably lies below the eutectic point. Two of the three transition 
points have also been determined for the caicium rubidium sulphates. 

In view of the fact observed by van’ t Hoff (Abstr., 1904, ii, 34 ) 
that .'vpsimi does not form .syugenite in a solution saturated with 
sodium and potassitim chlorides, the author has studied tlie influence 
of various salts on the solubility of syngenite at 25“ The limit 
ovpsum-syngenite is found £0 be 3-223 mols. K^SO^ and 0-223 mol. 
t'aSO in'lOOO mols. solution. Potassium salts lower the SOj-coccen- 
tration. The “activity” of potassium salts in equal concentrations 
follows ttie diminishing order KOH. C.tjH.,OjK, the three halideg, 
KMO,,. KC10„ KCIO,, KjFe(CN)f,. The order of activity of sodium 
salts and of acids is exactly the opposite of that of potassium salts ; it 
depends in these cases on the affinity of the anion. Other sulphates 
vive irregular results. Sucrose is practically without influence. 

* Tlie results are represented graphically and discussed theoretically. 

C. H. D. 

Occluded Gaaea preaent in Certain Common Metals, 
B. I>Ki ACMA.XAL {Caiii/'t. retiil., 1909, 148, 061 — 564),— Tlie metals 
were heated to a hiight red heat in an exhausted pioic-elain tubs 
ami tlie oases pumped ..lY for analysis. From -aluminiuii), prepared by 
the re.i action of the double lluoride of sodium and alumiijiiim, 
hvdrooon alnne was obtained ; from magnesium, hydrogen and carbon 
nioiioMdcj from zinc, hydrogen, carbon monoxide, .and carhou dioxide;^ 
from tin, platinum sponge, commercial phitinnm and platinum-iridiuni, 
hydrogen, methane, carbon Auouoxide, carbon dioxide, and 


Action of Magnesium on Carbon Monoxide. Camiile 
Matigxon (Hull. Soe. chim., 1909 [iv], 5, 2 i) 9 — 270).—Conflittmg 
^'tateiiiciits have l.eeu made in the literature regarding this reaction. 
The author limls that burning niagnesiuin powder reacts very 
vi-^orously with c..rhou monoxide, carbon and magnesium oxide being 
produced. 

Hardness of Magnesium-Silver Alloys ^i apim.k h 

and NiCotAi S. KrKNAKorr (./. /.>«-<*, 1^- ^ in , i 93“ - 
(.•oiiipate Kuri.akotY and Schenitschuschny, Abstr., 

The minimuni conductivity (36 x 10 4 " tL 

occur.s at the composition MgjAg, with whith “ ' ^ the 

maxiuimii hardnc.'.s, ISO kilos. j>ei- .sq. mm. u " excess of 

formation Ic' the argentide MgAg of solid solu m - silver) 

magnesium (36 -;.(t atom sliver) and si ver \„bsUnce 

(compare .<chemt.schuschny, Abstr.. 1906. n, 

exhibits a 1 dative iniiiimum hardness, tiamdj. 1 oil.) h 

The foriiiatioii of solid solutions <d magnesium 11 - J t„ 

accompanied by an increase of the hardness from - T. H- 1’- 

lO't kilos. p(-r sq. mm. (TO-lG'b atom silver). 
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The System Silicon- Magnesium. Paul Lerf.au and P. Bossuet 
{Jiev. MHdlluTgiej 1909, Q, 272 — 2/S). — Alloys of magnesium and 
silicon have been prepared by fusing the components together under a 
lajer of potassium silicofluoride, or by heating magnesium with 
potassium silicofluoride. Microscopical examination show.s that ’only 
one silicide is formed having the formula MggSi, and a slate-blue 
surface colour ; D 2. It decomjxjses water slowly at the ordinary 
temperature, liberating hydrogen, whilst in acids a mixture of 
hydrogen and hydrogen silicide is formed. The two eutectics of the 
series contain about 2% and 50% of silicon respectively. C. H. D. 

The System ; Copper Sulphate, Copper Chloride, Ammo- 
nium Sulphate, Ammonium Chloride and Water at 30" 
Frans A. H. ScHREiNEXfAKERS [Proe. K. Ahid. Wetensch. Amsterdam, 
1909, 11, 615 — 620). — A method is described for the special repre- 
sentation of the various saturated solutions which are formed from the 
above four-component system. The substances which may occur as 
solid phases at 30'^ in contact with solution arc : CuSO.,5Hj,0, 
CuCl2,2H.p, 

fNIl4)2S04, NH^CI, and the double salts CuS04,(NIIJ^,S0^,6Ho0 and 
CiiCl2-2NlI^CI,2H20. From the solid figure it follows that the double 
salt CuS 04,(NH4 )oB 04,6H20 can co-exist with (NUJ.^SO^, NH^Cl, 
CuS 04,5H,0, and" CuCl2,2NH,Cl,2H20, but not with“ CuCl2,2H20. 
Similarly, CuB04,5H20 can co-exist with CuCi2,2H20, and each of 
the double salts, but not with (NH4)oS04 or Both double 

salts behave in regard to each other and to water as single sub- 
. stances ; for each there is a series of saturated .solutions, and there 
is a particular solution which is saturated with respect to both. 

H. M. D. 


Influence of Small Quantities of Elements in Copper on its 
Reactions with Nitric Acid. John H. Stansbie {J. Soc. Chem, 
hid., 1909, 28, 268 — 274). — The investigation is a continuation of 
previous work (Abstr., 1908, ii, 497), and deals particularly with the 
induence of small quantities of arsenic, phosphorus, and lead on the 
reactions of allovs of these elements with copper when the alloys are 
dissolved in nitric acid, D 1*2, the reactions taking place at a tempera- 
ture of 65" The results confirm the view that the chief cause of the 
decrease in t^e volume of nitric oxide liberated by the dissolution of 
copper alloys in nitric acid is the formation of a solid solution of the 
added clement, or of a compound of that element, in the excess of 
copper. The maximum effect of phosphorus od the chemical relations 
of copper appears to be produced by a phosphorus-content of about 
0-025%, Small percentages of lead exert little or no influence on the 
reactions of copper with the acid, so that lead acts similarly to bismuth 
in this respect, and it is also shown that a small quantity (0 1%) of 
copper in lead has little or no influence on the reactions of lead^ itself. 
It may be noted that the quantities of phosphorus, arsenic, antimony, 
and bismuth which produce the maximum effect are in the order of 
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their atomic weights, and it may be that the atomic volume ot the 
added element is a factor in the influence it exerts upon the copper. 

W. p. s. 


A Thiobaaio Mercuric Sulphate. Knud Estkup {Zeitsch. anon 
Chem 1909, 62, 168 — 170).— When a solution of mercuric sulphate 
prepared by dissolving 10 grams of yellow mereuric oxide in 10 c.r. „( 
concentrated sulphuric acid and 40 c.c. of water, is shaken with one. 
fourth its volume ot carbon disulphide and allowed to remain forseeetal 
weeks, large crystals are obtained. After washing with dilute sulphuric 
acid, alcohol, and ether, snow white, hexagonal plates are obtained, 
having the composition 4UgO,2HgS,3SOg,4H20. On boiling with 
potassium iodide, mercuric sulphide is precipitated and two equivalents 
of alkali are set free. Assuming the constitution given by Biilmann 
(Abstr., 1900, i, 431) for mercuric sulphate, the new compound is thus 


formed : 

3 OH-Hg-SO,-Hg-On + CS 2 = CO. + 


2H,0 + 


HO-Hg-SO,-Hg-SHg^,,^ 

HO'Hg-SO/Hg'S-Hg'^'*®< 


U. H. D, 


Extraction of Rare Earths from Mariupolite. J ozef Morozevicz 
(Bull Jc-nd. SH. Cracow, 1909, 207— 213).— The dyke modification of 
the rock mariupolito (Alistr., 1902, ii, 668; 1905, ii, 177) contains rare 
earths of the cerium group and of the tantalum group, the former 
bein" pre.sent in becki-lite (which forms about 0 3% of the rock) and 
the latter in pyrochlore (0-2%). The fact that beckelite is decomposed 
by dilute hydrochloric acid enables the cerium earths to be readilj 
separated and converted into the oxalates, and by digesting the 
in^luble portion with sulphuric and hydrofluoric acids the tantalic 
and columbic acids and ahso the zircon can be isolated. Full details ot 
the method of procedure are giveu. The yields were ; 

(Ce,La,Di.Y,Er)j, 03 , 0 21 and 0 07% ; CbjO^, O' 16%,; zircon l iO|, 


The Odour of Clay. Paul Rouland (Zeilsc/i. physiol. Chem., 1909, 
59 325— 326).— The odour and taste of clay are due to organic 
admixture, and are least noticeable in clays most free from such impurity 
In some of the fiaXOD clays this is of a fatty nature, whilst m others 
from Sile.sia it is in the form of hydrocarbons, the variable nature 0 
the organic ifiUter influencing the odour of the clay, ihat it is no 
chemiluy nmted to the clay is shown by the fact that it can be 
transferi^ to aiother (colloidal) substance. If clay is shaken w.m 
IcIutiZTl ferric sucrlte (yC,/ll, 20 .„xFeHA). ‘he cay loses both 
odour and taste, which are acquired by the siicrate solution ^ ^ 

• Structure of Tempered Steel. W. 

M. M. MATvkEFK] (J-. A’uss. J'Ai/i. Chem. Boc., 

MeUllographic study of steels treated in various ways leaits 
follo^ng result.-. 
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The best method of preparing austenite is to temper steel containing 
1-8 — of carbon, heated nearly to its melting point, either in 
mei’cnry at 130° or in mercury at the ordinary temperature with 
subsequent softening at 130°. Tfie substance between the crystals of 
austenite consists of troostosorbite {fer de lance), and that forming a 
network from the centres of crystallisation, troostite. The old scheme 
repi’csenting the transformation of austenite — martensite — y 
troostite — > sorbite — perlite is inaccurate. The equilibrium 
austenite ^ sorbite is displaced from right to left at 90 — 150° and 
above 1000°, whilst the opposite change takes place at 150 — 750°, the 
velocity of this transformation passing through its first maximum at 
250°. It is probable that austenite is a carbide of iron, 
Fe,C?(Fe,C-Fei,C), 

the molecules of which are stable at 1000°, whilst troostite and 
sorbite are apparently solutions (/? and a) of carbon in iron. 

T. II. P. 

Action of Coke on Ferric Chloride and Auric Chloride in 
Solution. Alfred Tingle {J. Anur. Chem. Soc., 1909, 31, 461 — 463). 
[—It has been stated by Oechsner de Coninck (Abstr., 1900, ii, 485) 
that when solutions of auric, platinic, or ferric chloride are filtered 
through animal charcoal or powdered coke, the metal is completely 
retained by the filter. Experiments are now described on the action 
po^vl^cdd coke on solutions of auric chloride, ferric chloride, and 
jasic ferric chloride. In some instances, the coke was first purified- by 
cashing with hydrochloric acid, and in others it was not so treated. 

[li the case of the ferric chloride solutions, the iron was always partly 
•educed to the ferrous state, whilst in the case of the auric chloride 
lolution a large proportion of the gold was retained by the filter, 
these results are considered to be due, chiefly or entirely, to the 
lulphur compounds present in the coke. E. G. 

Ferric Nitrates at 26°. Frank K. Cameron and William 0. 
loBiNSON (/. Physical Ghem., 1909, 13, 251 — 255). — Ferric nitrate 
olutions were shaken with freshly precipitated ferric hydroxide or 
nth excess of nitric acid for four months at 25° The liquid and 
olid phases were then analysed. 

Application of the graphic method to the results shows that there 
re no definite basic nitrates of iron ; the various compounds which 
lave been described as such were solid solutions of ferric oxide, nitric 
cid, and water. W^hen nitric acid is in excess, the yellow, crystalling 
ydiate, Fe203,3N205,18H20, is formed. In two cases a colourless, 
rystalUne pernitrate, apparently obtained, 

ut later attempts to produce this salt failed. P* J- C. 

Action of Carbon Monoxide on Chromium, Nickel, Man- 
anese, and^heir Oxides and Alloys. Georges Chabpy {Compt. 
vad., 1909, 148,560 — 561). — The action of carbon monoxide on the* 
letals and oxides was investigated at 1000° Nickel is practically 
Haltered, although carbonisation appears'to take place to a very small 
stent; the oxide is completely reduced to metal. Manganese and 
VOL. XCVI. ii. 
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ferro-manganese are oxidised with formation of manganous oxide, 
carbon being deposited ; at first the gaa is wmpletely absorbed, 
carbon dioxide being evolved at a later MueO,, ^ 

reduced to manganous oxida Chromium behaves like manganese 
but the action takes place much more slowly ; chromic oxide i* 
unacted on. In the case of steel containing a small percentage o! 
chromium, both metals are acted on by the carbon monoxide as they 
would be if the metals were separate. A portion of the carbon 
liberated in the oxidation of the chromium is used up m the carboni- 
sation of. the iron. When the amount of chromium present exceeds 
7%, this action does not take place. H. M. D. 

Speed of Oxidation, by Air, of Uranoue Solutions. Volu- 
metric Estimation of Uranium. Hebbeet N. McCoy and 
Hebbebt N. Bunzel (X Anur. Chem, Aoc., 1909, 31, 367 — 373).^ 
The rate of oxidation by air of an acid solution of uranous sulphate 
has been measured by drawing a current of air through the solution, 
and titrating portions of it at intervals with permanganate. The 
velocity is proportional to the concentration of the salt, inversely pro- 
portional to the square of the hydrogen ion concentration, and is only 
riightly diminished by the addition of zinc sulphate. 

The oxidation-reduction potential of a solution containing uranons 
and uranyl salt and some free sulphuric acid has been measured. 

In estimating uranium salts by reduction to uranous salts with tint 
and acid and titration with permanganate, oxidation by free oxygens 
a Bource’of error, but accurate results are obtained by the following 
crocedure Fifty c.c. of pure uranyl sulphate solution ( = ahont 
0-3 gram uranium), 55 c.c. of water, and 20 c.c. of concentrated 
sulpLric acid (D= 1-84) are poured on 100 grams of zinc in sticks, 
the solution is heated nearly to boiling, after fifteen minutes it .» 
filtered the zinc washed with cold 3 J -acid, the solution made up t» 
300 c.o’., and titrated with A'/lO-permanganate. b. b. 

Titanium Nitride. Otto Bufe {Ber., 1909, 42, 900).— Althonjli 

thJ^imation of nitrogen in the easily decomposable titanium halogen 
. .* / A 1 ii 700^ can be earned out either by 

nitride is used, as tbo aj|^on is very slow. acd 

Pure titanium nit^e is best prepared from t^ d.oxd 
^monia by .beating in a porcelain tube .at 1400 5/ 

four to six Ib^ts. ^ 

((7o7n^-.»iM«J., 1909, 148, 830 )• chloride, in order to 

diminSion in the degree ot 000 -na 85" and for vam® 

Investigation of tbe-cquiUbna at 18 , 80 , an 
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coneentrationa, leads to curves which are continuous, and thus show 
that only one oxychloride is formed ; the curves also indicate a fall in 
the dissociation as the temperature rises. T. H. P. 

Action of Ammoniacal Hydrogen Peroside on Bismuth 
Salts. Alexander Gutbier and B. Bunz (C/iem. Zmtr., 1909, i, 
733—733; from Sitzu-n§&ber. physikaL med. Soz. Erlangen, 1909, 40, 
90—95. Compare Abstr., 1906, ii, 174, 234, 551, 678 ; 1907, ii, 181 ; 
1908, ii, 701).— The yellow, or orange, precipitate obtained by adding 
a large excess of hydrogen peroxide to an acid solution of bismuth 
nitrate, and filtering in small portions into concentrated ammonia, 
is not a peroxide,, as stated by Ilasebroek (Abstr., 1887, 340), since 
it is completely soluble in concentrated nitric acid, and contains only 
traces of active oxygen, whether dried at 120^ or at a low tempera- 
ture. It. contains 95% Thp yellow colour indicates that it is 

not a basic hydroxide, BiO'OH. C. H. D. 

[Preparations containing Colloidal Gold.] Les Etae 
lissements Poulenc Pheres (D.B.-P. 206343).-— The aromatic 

amines, such as aniline and a-naphthylamiue, reduce solutions of auric 
chloride, giving precipitates of pulverulent black gold. 

When this chloride is reduced with sodium sulphaniiate, naphthionate, 
or jtj-amiuophenylarsinate (atoxyl) in solutions rendered slightlyalkalino 
with sodium hydrogen carbonate, a stable solution of colloidal gold 
is produced. The gfey residue obtained by evaporating the solution 
to dryness in a vacuum dissolves completely in water to a solution 
having the ruby-red colour characteristic of colloidal gold. The 
solution obtained with atoxyl (10%), gold chloride, and sodium hydrogen 
carbonate is of therapeutic interest. These colloidal solutions are 
stable towards dilute alkalis, but the carbonates and chlorides of the 
LlkaUne-earth metals, and the salts of the heavy metals induce 
precipitation of the gold, P. M. G. M, 

Atomic Weight of Palladium. I. Analysis of Pallados- 
immine Chloride, Alexander Gutbier, A. Kbell, and M. Woernle 
/. pr. Chem,, 1909, [iij, 79, 236 — 202). — After a careful examination 

numerous palladium compounds, the authors select palladosammine 
ihloride, Pd(KH 3 ) 2 Cl 2 , as being the only suitable material for the 
letermination of the atomic weight of palladium. It is easily obtained 
)y various methods, is readily purified, and does not retain a trace of 
fater. For its preparation, pure palladium is dissolved in hydrochloric 
nd nitric acids, and the solution is evaporated repeatedly on the 
^ater bath with hydrochloric acid. The residue is dissolved in the 
rallest possible quantity of hydrochloric acid, and the solution 
Itered into a platinum basin containing an excess of ammonium 
ydroxide. By prolonged warming on the water-bath, the precipitated 
kuquolin’s salt is redissolved. The clear yellow solution is saturated 
ith hydrogen chloride, knd the yellow, crystalline palladosammine 
iloride washed thoroughly with water. The process of solution in 
nmonium hydroxide, reprecipitation by hydrochloric acid and wash- 
ig, is thrice repeated, and the resulting chloride is dried for seventy 
■" rs in a vacuum and finally at 105 — 110° to constant weight. 

27—2 
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la the first set of experiments^ [Willadosammine chloride is decomposed 
by ignition in a current of hydrogen (from platinised zinc and dilute 
sulphuric acid), and the hydrogen i*etained by the spongy palladium is 
removed by heating to a temperature exceeding 150*^ in a current of 
carbon dioxide. • The mean of five experiments gives the value 
106-64 + 003. 

A second set of experiments is performed by Amberg's electrolytic 
method. The cathode is a weighed platinum dish, the anode a polished 
disk of platinum— iridium (10% Ir). The electrolyte is palladosamrnine 
chloride dissolved in dilute sulphuric acid at 60 — 65°. The current is 
0 05 — 0-04 ampere, and the potential 0*75 volt, which must not 
exceed 1*25 volts. The platinum dish after being washed with water 
and alcohol is dried at 110 — 120°. The mean of five experiments gives 
the value IOG'65 + 0*02 (0= 16). 0. S, 

Iridium Ammonium Diaulphates. Marcel Delepine (Compt. 
rend., 1909, 148, 557 — 560. Compare Abstr., 1906, ii, 551).— Wheu 
ammonium iridochloride is boiled with moderately concentrated 
sulphuric acid, a yellow powder is obtained, which dissolves slowly ia 
the acid, giving a green solution. If the solution is mixed with an 
equal weight of water and left in the cold for some days, a mixture of 
star-shaped crystals and of rectangular needles separates out. 

The dark green, star-shaped crystals correspond with the formula 
NH4*H2[Ir‘0H(Hj0)(SO4)2].2- In aqueous solution, this is trans- 
formed into the compound (NH4)gH[Ir*0H(H20)(S0^).,]j, which 
crystallises in dark green needles, soluble in 210 parts of water at 
16°. This salt is also obtained by adding a solution of the more acid 
salt to a solution of ammonium chloride or sulphate. 

IF excess of ammonia is added to the green solution, the colour 
changes to reddish-brown, and, on the addition of alcohol, an olive- 
brown substance, corresponding with the formula 

(NH,),HJIr{OH)2(SO,),]5, 

is precipitated. An aqueous solution of this substance, when acidified, 
exhibits a green colour, and giv^ no precipitate with barium chloride. 

When heated at 100°, the substance loses one-seventh of its ammonia, 
and the colour changes fpom olive-brown to grass-green. The formulae 
of these complex salts^ifen bo adapted either to the notation of Werner 
or that of Blomstrand-Jorgensen. H. M. 0. 
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The Borderland between Colloidal Chemistry. Mmeralo^, 
and Geology. Cobnklio Doelteb and Felix CoKuy j.^fei s'^ 
Ind^KoUoidt, 1909, 4, 189-190).-A series of ^nef notes 
synthesis of colloidal magnesite, on the p 
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shrinkage in minerals, on the analogy between mineral hydrogels and 
the organic colloids, and on natural colloidal molybdenum sulphide 
/jordisite). ^ 

Jlagnesite results from the weatTiering of serpentine or peridotite in 
presence of opal, gymnite, picroUte, and dermatine. 

The mother substance of ilsemannite is jordisite. H. D. 


Colloidal Colouring Matters in the Mineral Kingdom. 
CoBNELio Doelter (Zeilsch. Ckem. hid. Kolloide, 1909, 4, 18S — 189). 

The same substance may impart different colours to a mineral 

according as it is present in the crystalline or colloidal form. The 
minerals, which are coloured by isoinorphous admixture, are changed 
very little in comparison with the minerals which owe their colour to 
the presence of colloids when heated or subjected to the action of 
various gases, radium, or ultra-violet rays. The colour of ruby, 
emerald, tourmaline, and aquamarine is due to a crystalline admixture ; 
that of citrine, smoky topaz, ro.se quartz, fluorspar, topaz, and most 
sapphires is probably due to a colloidal colouring constituent. In 
certain minerals, colouwng sub.stances of both kinds are present, and 
since the colloidal colouring matter is much less stable than the other, 
changes in the colour of the mineral can be easily effected. 

An experiment is described in which the author covered a plate of 
smoky quartz with a layer of gold, and then placed it between 220 
volt-terminals at a temperature of 900—1000°. The quartz plate was 
found to have acquired a rose-red colour, due to the presence of colloidal 
gold particles. 

Hatohettite from Bonarka, near Cracow. JdzEF Morozewicz 
[Bull. Acad. Set. Crac&w, 1908, 1067—1072).— The material forms 
small nests in Cretaceous marl \ it is pearl-white with a tinge of 
yellow, and has a lamellar structure. Hardness 1^ DO 961. There 
is a perfect cleavage parallel to the surface of the lamell®, and 
the material is brittle. The optical characters point to orthorhombic 
symmetry, the acute, positive bisectrix being perpendicular to the 
cleavage. Analysis gave C 85*25, H 14*59%. No bromine is ta^n 
up, so that the compound is saturated and belongs to the paraffin 
series. From the m. p. of 79*4°, the formula C^gH^g is deduced. The 
molecular weight, determined in benzene, is about 554, which would 
correspond with 39 atoms of carbon. 

The dark brown ozocerite of Boryslaw, with m. p. 70—83 , was 
examined, and is, no doubt, a mixture of hatchettite with other 
hydrocarbons. ' ’ ’ 


Hydrogels of the Mineral Kingdom in the Groups of the 
Elements, Sulphides and Halides. Felix Coasn {Zeitsch. C^m. 
Ind. Kolloide, 1909, 4, 187—188. Compare this vol., ii, 
According to the author, carbon (as anthracite), sulphur, gold, and 
silver, and the sulphides of silver, cadmium, mercu^, copper, arsenic 
and antimony, occur in nature in the form of hydroge s. 
“buttermilk silver ’’represents the hydrogel form of sliver chlonde, 
and the name OslwaldUe is suggested for this mineral. H. 3i. u. 
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Regular Intergrowtli of CaruRllite and Hsematite. Aeeien 
JoHNSEN {C^tr, Min., 1909, 168 — 173). — .Carnallite^ crystals 
Stassfurt are colourless to dark red mth a metallic schiller, the 
red fcolour and schiller being due to 'fhe inclusion of minute scales of 
hiematite (0'55%). The scales of hsematite are arranged with the 
basal plane parallel to the basal plane of _ the pseudo-hexagonal 
carnallite, or occasionally parallel to the faces of the form {130j. Ttj 
origin of the hsematite is discussed ; it is unlikely that the scales were 
caught up and enclosed in parallel position by the growing crystals of 
carnallite, cmd owing to their wide difference in solubility they could 
not have been both deposited together. The suggestion is made that 
the iron was originally present in the carnallite as ferrous chloride 
isomorphously replacing magnesium chloride, and that this by a series 
of changes (for which equations are given) gave rise to secondary 
hsematite. , L. J. g. 


Two New Magnesite Occurrenoaa in Carinthia. Karl A. 
Bedlich {Zeilsch. prakt. Geol., 1908, 18, 456 — 458).— On account of 
its economic value, magnesite is much sought for in the Eastern 
Alps. The two new localities now recorded in Carinthia are the 
Milistatter Alpc and St. Oswald. At the latter, the mineral has the 
same mode of occurrence and the same composition as that of Veitsch, 
in Styria (compare following abstract). 


CaO. 

FcjO,,. 

>111304. 

SiOj. 

■ A1,0,. 

CO,. 

2 00 

9-81 

1*80 

1-60 

0*15 

48*98 

160 

11-66 

0*40 

1-44 

0*30 

45*05 

L. J. S. 


Minerals of the Magnesite Deposits of Veitsoh, Styria. 
Felix Cornu (Zeiiseh. prakt. Geol., 19U8, 16, 449— 456),— Ihesc 
magnesite deposits have been formed by the action of solutions of 
mSnesium hydrogen cixrbonate on the limestonessof the Pateoroic 
sediments. The primary minerals include magnesite, dolomit^ pyrites, 
and talc, aod amongst secondary minerals are quarts, dolomite, 
ankerife, aragonite, calcite, rumphite, pilolite pyrolusite, and py^r. es 
The magnesite is also traversed by metalliferous veins contaimn 
quart*, copper-pyrites, fahlore, and pyrites, and the alteration of these 
primary vrin minerals has given rise to I 

miner^s. The magnesite forms coarsely-crystalline masses o 
white *to«yellowish-wbito colour. The following analyses prove 
to b^tho'ferriferous variety, breunnerite. 

MgCO,.‘ CaO. FeA- 8i0, AlA- CO, + H,0, 

87'66 l-7« 9-96 0-62 1 ^ jlj.gO 

90 07 1 S3 8-60 0-72 1 28 

8986 2-89 8-15 0 /6 0 26 0 

88-08 0-96 8-74 0-70 0 76 0 96 

8.6-63 3 62 7-43 0 6l 0-79 2 

• In original, 'given as MgO. ^ j g 
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Turanite ““d AlMte, Two New Vanadium Minerals. K A 

SENADKBTiTScn {Btdl. Aoad. Set. St. Petersbourg, 1909, 185 1861 

In the and vanadium mines, close to the Alai Mountains and 

south of Andijan, Siberi^ the author has found the following new 
vanadium mnera s: ( 1 ) Turanite, which is a copper vanadate, 
VA,50 uO, 2H2O. and occurs in compact or spongy form, or as radio- 
spheroidal aggregates. (2) Alaite, which is a hydrated vanadium 
pentoxide, VjOj.HjO, and wcurs in thick, soft, mossy masses having 
a blood-red colour and a silky lustre. T H P ° 

Alum from Mormugao, India. Lewis Leigh Fer.uoe IRec. 
Gml. Sw^. I^ia, 1908, 36, 312— 314)._The mineral occurs as a 
snow-white efflorescence on the surface of a decomposed argillaceous 
rock exposed m a cliff section. It owes its origin to the weathering of 
iron-pyrites contained in the rock. Analysis proves the material to be 
kalinite, or potash-alum. 


K^O. 

7-89 


AlA- 

9-74 


SO,. 

36'04 


H2O. 

46*23 


Inso). 

0*30 


Total. 

100*00 

L. J. S. 


Chemioal Investigation of a Caucasian Pyroohlore. G. P. 
Tscheenik {Bull. Acad. Sci. St. Petersbourg, 1909, 365— 370},— The 
sample of Caucasian pyrochlore examined by the author occurred in 
octahedral crystals, D'’’ 4-308, hardness 6 , and had the percentage 
composition : * 

CUO 5 (and Ta-A). TiOg. YA (and CeA)- CaO. FeO (and MnO). MgO. 
6475 373 5*56 10*55 673 0*92 


NaoO (and KgO). 
5-90 


F. 

173 


SnOg. 

trace 


SiOg. 

trace 


Total (less 0 = F). 
99*17 


These results correspond very nearly with the expression : 

+ 2 ( 2 Ca 0 ,Cb 205 ) + 2 Ca(Cb 03)2 -t 4Fe(CbO,)3 -H 

Mg(Cb 03 ) 2 -r 2(Ga0,Ti02) -I- 4NaP. 

T. H. P. 


Formation of Nontronita by the Action of Solutions of 
Iron Sulphate on 'Wollastonite. Alfred Bergeat {Centr. Min., 
1909, 161 — 168). — Noutronite occurs abundantly as a mineral of 
recent formation in the levels of the copper mines at Aranzazu, near 
Concepcidn del Oro in Mexico. The veins of copper-pyriteS are 
associated with wollastonitey garnet, and other contact minerals the 
contact of limestone with graoodiorite. The wollastonite is usually 
J^ucb altered ; the freshest material (anal. I) is hesh-red with a fibrous 
to columnar structure ; it is often altered to yellowish-green non- 
tronite, and pseudomorphs of nontronite after woUastonite were found. 
Anal. II is of 4^3 nontronite, purified by washing the powdered 
material in water and separating with a heavy liquid ; this material 
(dried at 110 °) still contained some limonite, garnet, and magnesium 
silicate, but probably no opal, and the composition calculated for the pure 



412 


ABSTRACTS OF CHEMICAl, PAPERS. 

material is given under III, agreeing with the formula HsPeiSi,!),. 
(compare Abstr., 1897, ii, 413). 



SiO.j. 

ALA. 

FejOs. 

MnO. 

CaOs 

MgO. 

HaO. 

Total, 

T.* 

4671 

0-69 



2*62 

34-25 

0-85 

4*66 

95 76 

II. 

57-64 

4-09 

2614 

— 

2-27 

1-90 

6*90 

98-94 

111. 

59-40 

3-08 

29*68 

— 

— 

— 

7-84 

100-00 


* Also FeO, trace ; K,0, O'OS ; Na-A O'lS ; SOj, 1’16 ; CO^, 4'57, 

The alteration of the copper-pyrites has given rise first to bornite 
and then to copper-glance, whilst the iron it contains passed into 
solution as sulphate, which acted on the wollastonite with the formation 
of nontronite. Wollastonite when placed in a solution of ferrous 
sulphate causes the precipitation of iron hydroxide, and some calcium 
passes into solution. L. ,T. g. 

Caesium in Felspar. Wladimiii I. Veenabskv- (Bull. Acad. Sci. 
St. Peterabourg, 1909, 163 — 164). — Orthoclases from Murzinki and 
Shajtanki contain, besides lithium, rubidium and ciesium in quantitiei 
sufficient to allow of their separation as platinichlorides, whilst some 
of those from Murziuki .show the presence of thallium when examined 
spectroscopically. The pre.sence of rubidium is seen clearly, and that 
of caesium leas clearly, in the spectrum of microcline from the Ilmen 
Mountains. T. H. P. 

Jetdeite in the Kacbin Hills, Upper Burma. Alfeed Wittiaji 
Gustav Bleeck (Jiec. Geol. Surv. I^ia, 1,908, 36, 254—285).—.! 
description is given of the jadeite mines and of the geology of the 
district. At Tawmaw the jadeite occurs with albito in an igneous 
dyke traversing serpentine. It is suggested that the rook of this 
dyke was originally a nepheline-albite-rock, which has been altered bj 
dynamometamorphism, the change NaAlSiO, (nepheline) + NaAlSi,0j 
(albite) = 2NaAlSijOj (jadeite) being accompanied by a diminution in 
volume. The albite has sometimes precisely the appearance of jadeite, 
being pure white to light.grey with pale green spots, translucent, and 
compact, with a splintery fracture ; such material (“ pseudojadeite ") 
was proved by analysis I to be albite. Fragments of a dark green 
(emerald-green in thin sections) mineral, containing a few small 
crystals of chromite, are also abundant in the Tawmaw quarry ; they 
have the optical characters of epidote, and gave analysis II ; for this 
chromiferous epidote, the name /aicnwztcife is proposed. 

.SiQ^ Al-A- Crfi,. FcjOj. CaO. Ka,0. K,0. IhO. Total. Sp. go 

I. 67-10 2o'-4-2 ~ 0-23 — 8-93 3-20 - 

II. 37-92 12-83 11-16 9-93 25-35 — — 2-3S M'o; 

At the neighbouring localities of HwOka and Mamon the 
quarried in a conglomerate and in alluvial deposits. 1^- 
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Physiological Chemistry. 


Physico-chemical Relations of Red-blood Corpuscles. Ivah 
TiASB {Biochem. Zeitsdi., 1909, 16, 255 — 276). — A repetition, correction, 
and extension of the older observations of others, chiefly as regards 
agglutination and the permeability of red-blood corpuscles. The 
erythrocytes of the calf are not agglutinated by treatment with sugar 
solution, but those of the ox are. This apparent discrepancy is due to 
the different method of bleeding, the calf’s blood being arterial and 
containing loss carbon dioxide. If the carbon dioxide in ox blood is 
first washed away, or corpuscles are uo longer agglutinated in sugar 
solution. Ox corpuscles have a fairly con.sidcrable permeability to 
Balts. The rate of diffusion of carbon dioxide is, however, much 
greater, and must be taken into account when considering the isotonic 
coefficient of the blood. When blood is diluted with sodium chloride 
solution, the variable quantity of carbon dioxide in the erythrocytes is 
partly replaced by hydiocblorio acid, making the isotonic coefficient 
Lmewhat variable and indeterminate. 0. B. 

Metabolism in the Infant. Walther Freund {Biochem. Zeitsch., 

1909 16 453 472). — A number of observations on infants are 

recorded, the chief points examined being the amount of fat and soaps 
in the fteces during different diets.' Some details regarding calcium 
metabolism are also given. No general conclusions are drawn 

W. D. H. 


Protein Metabolism. Emil Abdebhalden (Zeitsek physiol. Chem., 
1909, 59, 177 — 193). — A discussion of Voio’s well-known theory of the 
difference between “organ protein” and “ circulating protein. The 
comparatively high output of urinary nitrogen during the first few days 
of starvation is attributed by tho theory to the breakdown, of the 
“ circulating protein.” It is pointed out that it is a pure assumption 
that the source of this extra nitrogenous waste is protein. It may be 
Here worthless ballast in non-protein form "P 

ixcreted. Some experiments on dogs are recorded at '“S'*- 
show that the course of nitrogenous excretion during inanition ^ 
much the same, whether the animal had been previously 
of protein food or not. 

Role of the Ash Oonstitnente of Wheat Bran in the Meta. 

note OI MB PnwiN B Hart, Elmer V. McCollum, and 

bolism of Heroivora. 1. oc riatciu avp 

G. C. Hompbey (Amcr. J. Physiol., 1909, 24, )■ 

riven of the relative amounts of potassium, magnesium, etc., in fffices 
Ld uriL in acoLdai.ee with differences in the intake, 
supplied as a chloride or phytin compound, was 

gu?' Tarmtions in tbe intake of varjous^^h oo-— » of 
did not influence the composition ot tne m • j nf tihvtin 

probably because of the high potassium in a ^ ^ ^ 

leads to constipation. 
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Influence of Alcohol on Metabolism in Animals during 
Inanition. Martin Kochmann and Walter Hall {PJltiger’a Archm, 
1 909, 127, 280 — 356). — In moderate doses, subcutaneous administration 
of alcohol in rabbits during inanition increases the period during which 
they live, but large doses hasten death. The favouring action is dm 
to protein sparing, and to the retention of water. Death is accelerated 
by large doses owing to increase of protein cat'abplism, especially of 
proteins poor in sulphur, as evidenced by the N:S ratio. Alcohol 
produces a diuretic action only when given in large doses. 

W. D. H. 

Protein 'Absorption. Otto CoHNnKiu (Zeitach. physiol. Chm., 
1909, 59, 239 — 246). — Experiments on dshes are recorded into the 
intestine of which protein cleavage products were introduced. These 
are partly absorbed as ammouia, partly deamidised during absorption, 
and the remainder are absorbed in an unknown way. W. D, H. 

Poptolytic Enzymes in the Stomach. II. Emil Abdebhaldes 
and Alfred ScHiTTENnELM (Zeitsch. physiol.- Chem., 1909 , 59 , 
230 — 232. Compare Abstr., 1908, ii, 1049).— GlycyU tyrosine, or 
peptone from silk, which is rich in tyrosine, may be employed for the 
detection of peptolytio enzymes. They ate absent from pure gastric 
juice, and when present in the stomach are due to regurgitation from 
the intestine, which may be increased by the administration of oil, 
Their presence may be employed for diagnosis of such regurgitation in 
disease. W. D. H. 

Chemical Mechanism of Gastric Secretion. J. Sydney Edeiss 
aud M. Tweedy {J. Physiol., 1909, 38, 263 — 267). — By a specially 
devised method, the fundus and pyloric ends of the stomach in cats 
were functionally separated. Different substances were placed in the 
pyloric end or in the duodenum ; the fundus responded by a marked 
secretion, although the same substances placed in the fundus itself 
provoked none. The effectiveness of the substances used was in the 
following order : meat extracts, dextrose, dextrin, and least of all 
hydrochloric acid, 

Action of Certain Hitherto Unknown Constituente of the 
Pancreas on Sugar. I. Ernst Vahlen {Zeitsch. physiol. Chm,, 
1909, 60, 19^jlri^222). — The theory propounded is that the 

cleavage of sqgri: is the result of the catalytic action of certain 
substances formed in tlie pancreas. In support of thi.s, certain 
substances are steted to have been separated from the pancreas, one o 
which produces a breakdown of sugar and evolution of carbon dioxide, 
and also favours alcoholic fermentation, whilst aether produces c 
opposite results. No details are given either of the mode o 
preparation or chemical nature of the substances in questiom ^ ^ 


Aptlon of Secretin and Beoeptive S^tancea. WALTsa ^ 
Dixo.n and P. Hamiix {J. Physiol., 1909, 38, 314—336). I 
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exKStin the panere^ as precursors : protrypsinogen, proamylopsin 
and prosteapaiD. Secretm combines chemically with theL and 
liberates the active enzyme in the two last easel, but Lly liberates 
trypsmogen m the first, which in its turn is converted into iypjn by 
the entero-kinase of the snccus entericus ^ 

No evidence that vegetable alkaloids' exert a specific effect in the 
body by combining with “r^ptive substances” was obtained; but it 
IS supested that the physiological activity of muscle and gland is due 
m all cases to the liberpion of specific hormones, which combine with 
“receptive substances.” 

The statement that secretin and choline are identical is criticised. 

W. D. H. 

The R61e of the SmaU Intestine in the Formation of 

127, p9-6p).— Croftan (this vol., 11 , 328) has stated that the small 
intestine produces some preliminary condensation of sugar molecules, 
without which the liver is unable to make glycogen from deferose! 
The present experiments show that the injection of dextrose into a 
mesenteric vein l^ds to glycogen formation in the liver. 

W. D. H. 


A Mucoid in the Intestinal Mucous Membrane of the 
Horae. Hubert W. Bvwatebs (Proc. phtjtiol. Soc., 1909, xlii— xliii ; 
J. Phyaiol., 38). — About 20 grams of a mucoid, believed to be identical' 
with sero-mucoid, were separated from 20 kilos, of moist mucous 
membrane. It contains from 5'68 to 7'91^ of ash. W. D. H. 


Transformations in the Phosphorised Compounds of the 
Hen’s Egg during Development. R. H. Auers Pliumbb- and 
Fbedekick H. Scott {J. Physiol., 1909,38, 247— 253).— The following 
table gives the distribution of phosphorus in (1) the unincubated egg, 
and in (2) the newly-hatched chick ; 


Inorganic phosphate 

Water soluble organic compounds 

Ether soluble substances 

Nudein-like substauces 

Vitellin 


(!•) ( 2 .) 

tmee 60-0 per cent, of total 

6-2 8-6 „ „ 

64-8 193 

1-9 12-0 ,, 

27-1 0-0 


Ether soluble and other organic compounds must therefore have 
been transformed into inorganic phosphates ; this change begins 
markedly about the sixteenth or seventeenth day of incubation. 
G-lycero-phosphoric acid is believed to give rise to inorganic phosph^es 
only. There is also a* probable transformation of the phospho-protein 
(vitellin) into nucleo-protein as well as into inorganic phosphate. 

‘ W. D. H. 


Patty Infiltration of the Liver in Hunger. V. H. Mottram 
(J. Physiol,, 1909, 38, 281 — 313). — After twenty-four hours’ inanition 
in rabbits and guinea-pigs (but not in hedgehogs, pigeons, or rats)^hG 
percentage of fat in the liver increases ; this is sometimes due to the 
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shrinkage of the liver, but in other cases, especially in rabbits, is pro, 
duced by a migration of fat into the liver from other parts, and in the 
process the fat undergoes a change in the direction of desaturation 
■ ■ W. D. H. 

Desaturation of Fatty Acids in the Liver. John B. Leaihes 
and li. Meyer- Wedell (Proc. physiol. Soc., 1909, xxxviii — xl ; 
Physiol., 38). — By feeding rats on various fats, it is shown that the 
liver as well as the connective tissue takes up fats conveyed to it by 
the blood. Other organs do not do the same to any extent. The 
connective (adipose) tissue stores the fat as brought to it ; the liver 
howev'er, changes it so as to increase Its power of absorbing iodine. 
This furnishes additional evidence in .support of the view that one 
function of the liver is to prepare fat for oxidation in other tissues, 
and that the preparatory treatment consists, in part, of a desatiiratioti 
process. W. D. H. 

The Behaviour of the Liver to Foreign Proteins. Felk 
RRA.c^(Biocheni. Zeitseh., 1909, 16, 357 — 363). — lodoprotein porfnsed 
through the liver was taken np by that ergan. A cleavage of the 
protein was only recognisable in small measure. \\h D. H. 

Liver Ferments, with Special Refertece to the G-elatinolytio 
Enzyme. S. Hata {Biochem. Zeitseh., 1909, 16, 383 — 390). — This is 
a contribution to the subject of intracellular enzymes in the liver, and 
deals especially with the details of action (time, quantity, etc.) of liver 
extracts in liquefying gelatin. W. D. H. 


Preesor Substances in Placental Extracts. Otto Eosexheim 
{J. Physiol., 1909, 38, 337 — 342). — The pressor substance-s which are 
obtainable from human placenta are products of initial putrefaction ; 
the autolytic enzymes without the aid of micro-organisms are unable 
to produce them, that is, they are unable to split off the terminal 
carboxyl group of the amino-acids. The most active substance 
separated out was identified as /ehydroxyphenylethylamine ; the 
identity of another with tsoamylamine is probable. The bases are 
identical with those found by Barger and Walpole in putrid meat 
(see next abstract). W. D. H. 


Pressor Substances in Putrid Meat. George Bargee and 
George S. Walpole {J. Physiol., 1909, 38, 343 — 352. Compare this 
voL, ii, 254). — In the putrefaction of horse-flesh, bases are formed 
which cause a rise of arterial blood-pressure when injected intra- 
venously i they are derived from amino-acids by the los.s of carbon 
dioxide. The followiog were isolated : isoamylamine (from leucine), 
T>-hydroxyphenylethyIamine (from tyrosine), and probably 
etbylamine (from phenylalanine). The second is the most 
The pressor base previously obtained from putrid meat by A e on® 
and his colleagues is probably isoamylamine. • 


Lipoids of the AdrenaL Otto Bosekheim and M. Christie 
Tsm (/W physiol. Chem., 1909, liv— Ivi ; X, Phyatol., 
aui^tropic subetance of the adrenal cortex is not, as Powe 
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suggests, a mixture of cholesterol aod fatty acids, although such a 
mixture readily produces anisotropic globules. Free chole.sterol is 
absent, but cholestei’ol esters (palmitic and stearic) as well as free 
stearic and other fatty acids are present. In the brain and other 
organs, cho esterol pists in a free state. A small quantity of 
sphingomyelin was also sepaiuted. 

Whether the function of the adrenal cortex is the neutralisation of 
toxins IS a subject to be pursued. The present analyse.s tend to 
support this view. W D H 

The Human Pituitary. William P. Halliburton, J P 
Candler, and A. W. Sikes (Proc. -phy&lol. Soc., 1909, xxxvii; 
J. Physiol., 38). —The human pituitary weighs about 0-5 gram, and 
contains 76% of water. A single pituitary will, however, make sulli- 
ciently strong extracts to test their physiological action. Extracts of 
the anterior lobe are inactive or produce an insignificant fall of blood- 
pressure, such as is caused by tissue extracts generally. Extracts of 
the posterior lobe produce, as was found by Schafer and his colleagues 
in their work on the pituitary of other mammals, (1) a rise of 
arterial pressure at the first injection, (2) a constriction of peripheral 
vessels, but (3) prolonged dilatation of the kidney vessels, accom- 
panied by (4) diuresis. The pituitaries used came from asylum cases, 
but in nearly all cases the structure was normal. The number and 
size of the colloid cysts vary a good deal, but the colloid material does 
not appear to be the substance to which the extracts owe their 
activity. In man and ox, the pituitary contains no iodine. 

W. D. H. 


Heat Coagulation in Smooth Muscle. The Connexion 
between Protein Coagulation and Heat Rigor. Edward B. 
Meigs {Amer, J. Physiol., 1909, 24, 1—13, 178—186. Compare 
this vol., ii, 251). — Lactic acid formation is an accompaniment of heat 
coagulation in smooth muscle ; this is believed to cause the fibre cells 
to swell in such a way that they lengthen. 

The view is advanced that the heat shortening of tissues is not due 
to coagulation of their protein constituents, but to some other process, 
the nature of which is left vague. W. D. H. 

Hydrolysis of Muscle of Scallop (Pectens viradians). 
Thomas B. Osborne and D. Breese Jones i^Amer. J, Physiol., 1909, 
24, 161 — 169). — The amounts of amino-acids obtained are not vastly 
different from those previously given for the muscle of halibut and 
chicken. Glycine is absent in the muscle of halibut and scallop, but 
present in small amount in chicken’s muscle. Ox muscle, on the other 
hand, yields a larger amount. The scallop contains relatively a good 
deal of free glycine. W”. D. H. 

Chemioo-physical Investigations on the Crystalline Lens. 
Filippo Bottazzi and Hoe Scalikci {Atti. E. Accad. Lincei, 1909, 
[v], 18, i, 225 — 228. Compare this vol., ii, 162).— Lenses of dogs’ 
eyes, immersed in aqueous or vitreous humour, were found in one case, 
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first to diminish and then increase, and in another, first to increase 
and then diminish in weight. Tbe diminution in weight may be 
explained as due to the diffusion outwards of the protein substances 
of the lens surpassing the penetration of liquid into the lens. Xhe 
increase of weight can only bo the effect of an increase in the degree 
of imbibition of the lens, in consequence of a diminution of the 
elasticit y of the capsule. In all the experiments, the body of the lens 
remained quite transparent, not only when the uninjured capsule 
limited the imbibition, but even for nineteen hours after the capsule 
had been removed. Spence a much longer period is necessary for the 
increase of the degree of imbibition of the crystalline lens, immersed 
in normal ocular liquids, to produced opacity of the lens. 

T. H. P. 

The Influence of Electrolytes on the Rhythmical Move- 
ments of Medusae. II. Albrecht Bethe (Pfiiiger^a ArcJiiv, 1909 
127, 219 — 273. Compare Abstr., 1908, ii, 969). — Medusae continue 
to live and move in artificial mixtures of salts provided they are 
present in the same pioportions as in sea-water. 

Sodium chloride alone hastens, then pai-alyses their movemenls ; this 
action is reversible ; potassium chloride stimulates in large doses 
calcium chloride strengthens the systole, and in large doses lessens its 
frequency, and finally stops it, producing ineicitability. Magnesi\im 
chloride and sulphate have primary paralysing action ; aluminium 1ms 
the same action, only more markedly. The accelerating action of 
sodium salts is as follows: Ni\.^O^>NaCI>NaI>Na&>NaN0g, 
and the potassium salts : K 2 S 04 >KCi>KR 0 j ; tbe paralysing action 
of magnesium sulphate is greater thau that of the chloride. Increase 
of hydrogen ions stimulates, of hydroxyl ions, paralyses. The membiace 
of the niedusfe is probably not permeable to hydrogen and hydroxy] 
ions. W. 1). H. 


Formation of Silk. Emil Abderhaldbn and H. R. Dean. 
Emil Abdekhalden and Wolfgang Weichabdt (Zeiisek. physiol 
1909, 69, 170 — 173, 174—176), — fcilk contains much tyrosine, 
glvcine, and alanine. On tbe view that these acids are present in thesilk- 
in abundance, the mono-amino-acids were estimated in the body 
of the silk-worm and in the moth after silk formation, with tbe 
following results. 

In silk'Womi. In moth. 


GWciiie 

10-2 % 

Araiiine 

87 

Valine 

17 

Leoeine 

. 4'8 

Asj«rtic acid 

1*6 

Olutandc acid 

3-5 

Phenylalanine 

2*4 

Tyrojiiiie 

4*3 

Proliue 

1*6 


3*5 

3*2 

1*7 

8*r- 

2*7 

&*7 

*i'7 

l-d 

1-0 


In the first column the high percentage of glycine, ^ 

tyrosine is noteworthy, so also is the fall in each in the sec^ 



•HYSIOLOaiCAL CHEMISTEY. 


419 


Connexion between Changes of Permeability and Stimula- 

tion. Kalph S. JjIllie [Amer. J. Physiol., 1909 24 14 44) a. 

number of ■experiments are given on the influence of salts on the 
contraction of Aremoola. larv^. Solutions which produce contraction, 
and these only, produce a diffusion outwards of a yellow pivm'ent in 
the larva ; stimulating agents increase the normal permeability ■ their 
effect IS considered to depend essentially on their influence in varying 
the rate at which carbon dioxide leaves the cell. 'W. D, H 


Sugar Formation in Pupa. Otto Keu.iimaohek and Ernst 
Weinland {^Zeitsch Biol., 1909, 52, 273-279).-The experiments 
were performed with the pupie of Ccdliphora. Calorimetric observations 
are recorded, and the general conclusion is drawn that sugar is formed 
from protein and not from fat. W D H 


Physiology of MoUusca. IV. Purine Substance of 
Sycotypus. Lafayette B. Mexi>ee and H. Gideon Wells (Amer. 
J. Physiol., 1909, 24, 170 — 177). — The purine bases obtained by 
acid bydrolysia of the liver of the gasteropod, Sycotypus canaliculatus^ 
are the same aa those derived from the comparable tissues of the 
higher animals, namely, adenine, guanine, hypoxanthine, and xanthine. 
The amino-purines preponderate ; hence it is probable that tho nucleo- 
protein complexes are much the same in molluscs as in vertebrates, 
b^uciease, adenase, and guanase are pi-esent in the molluscan liver; 
xantho-oxydase, the uricolytic enzyme, and uric acid wel’e not found. 

W. D. H. 

Chemical Processes in Worms. II. Eenst J. Lesser (Zsitsch. 
Biol, 1909, 52, 282—297. Compare Abstr.. 1908, h, 309).— In 
anoxybiosis the chief product formed by the earth worm is volatile 
fatty acid, probably a valeric acid. During the process, the alcoholic 
fermentation of sugar does not occur. The parent substance of the 
fatty acid is probably carbohydrate (glycogen). In the first .eight 
days of inanition, during six hours anoxybiosis, 1 molecule of fatty 
acid is formed per 3 molecules of carbon dioxide. W. D. II. 

Creatinine Output in Man. Phcebus A. Levene and L. 
ICristellbr {Amer. J. FkysioL, 1909, 24, 45 — 65). — In pathological 
conditions of the muscular system, the rate of catabolism of ingested 
creatine is lowered, and part of the creatine is removed in the form of 
creatinine. In some forms of muscular disease, the creatinine output 
18 normal, in others it is altered ; in others, ingestion of meat increases 
the output of both creatine and creatinine. 

These facts are considered inexplicable by any of the current theories, 
and two factors are stated to be of importance : (1) the formation of 
creatinine, and (2) its further oxidation ; disturbances of either factor 
will lead to an abnormal creatinine output. W. D. H. 

Hypno-ansesthetics. A. Brissemoret and J, Chevalier. 
rend., 1909, 148, 731 — 733). — A description of the physiological 
action of /3/3-dichloropropane and /3j3-diethoxypropane. 
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The experiments, -which were carried out on dogs by intrapeiitoneal 
injection, show that the hypno-ansesthetic properties of the former 
compound are not sufficiently well marked to render it of practical 
value. In its pharmacodynamic action. /3jS-diethoxy propane resembles 
the acetals already studied. The accelerating induence it exerts on 
the heart restricts its field of useful application. W, 0. W. 

The Effect on the Animal Organism of Chloroform and 
Cocaine or Strychnine. Jon. Docjibl {PH-uger's Archiv, 1909, 127, 
357 — 442). — A large number of experiments on the effect of chloro- 
form on the heart, pulse, and circulation generally, on the respiration, 
nervous system, reflexes, etc., are recorded. The cessation of 
respiration so often observe<l in the preliminary induction of 
chloroform anmsthesia is attributed to a reflex action from the 
respiratory passages and lungs. In many points cocaine, like 
strychnine, acts antagonistically to chlofoform, and the main outcome 
of the research is a recomuieudation to employ cocaine with ciiloro- 
form, in order to lessen the <langer of the latter. W. D. H. 

[Physiological Action of Optical] Isomerides of Adrenaline, 
Arthur R. Cushnv {J. Physiol. f 1909, 38, 259- -262. Compare 
Abstr., 1908, ii, 720). — The minimal lethal dose of /-adrenaline in 
rats is 1 — 2 mg. per 100 grams of body-weight ; that of cf-adrenaline 
is 12 to 15 more. The same relationship in activity is seen in 
the effects o|i blood-pre.ssure and in producing glycosuria. No 
evidence was obtained suggesting that adrenaline acts elsewhere 
than on the receptive substances” of the sympathetic myoneural 
junction. R- 

Physiological Action of l-f </-, and (//-Adrenalines. III. Emil 
Abderhalden and Slavu {Zeitsch. physiol. Chein.t 1909, 59, 129 — 
Compare this vol, ii, 333; also Cushny, preceding abstract).— The 
pre.seut experiments confirm the conclusions previously arrived at, that 
(/•adrenaline is less active physiologically than /-adrenaline ; the points 
specially referred to are : (1) contraction of the pigment cells of the 
frog’s skiu ; (2) loTvering of body temperature, and (3) fatal^dose. 


Glycine as a Detoxicating Agent. Henry D. Dakin 
Chem., 1909, 5, 413— 4 1 8). —When benzoic acid is introduced into the 
h«Kly, it is promptly converted into hippuric acid and excreted. js 
not clear whether this union with glycine is protective, as the osic 
.action of benzoic acid is not known. ... ■ -a ^rtil 

The glycine compounds of phenylpropionic acid, cinnamic aci , > 

/? hydroxyphenyl propionic acid are non-toxic, but the acids t lemse 
are poisonous. The glycine compounds are much more 
oxidation than the acid.®. 


Behaviour of Atoxyl in the Organiom. J- 
HoTiiMASS (Zeiltch. physiol. Chsni., 1909, 69, -56 - ■ , 

Ab.'.tr., 1908, ii, 1061).~-The undecomposea atoxyl in f 
tilood ajipears to haveji strong action on cells (trypanoooui » 
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cells), 1^® formation of toxic products ; this is not certain, but 
what is regarded as certain is that the toxic action of atoxyl is 
determine<l by two factors: (1) the formation of a reduction product, 
and (2) the Jibeiation of arsenic in inorganic combination. » 

AV. D. H. 

Chemo-therapfeutic Experiments -with Some New Atoxyl 
Preparations in Spirochaete Diseases, with Special Reference 
to Experimental Syphilis. Paul Uhle.vhutu and Manteufel 
{Chem. Zmtf., 1909, i, 782; from Zeilsch. fmmunitdtsforsoh. exp. 
Thrap.y 1908, 1, 108 — 132. Compare also following abstract). — The 
acid mercuric salt of ^^-aminopheuylarsinie acid (of which atoxyl is the 
sodium salt) works better than atoxyl derivatives containing iodine, 
which are more toxic than atoxyl. Metcuric iodophenylarsinate is less 
toxic than the corresponding sodium salt. The action of arsenophenyl- 
glycine has also been examined.* G. B. 

Constitution and Toxicity of Various Substances of the 
Atoxyl Group. Ferdinaxu Blu.me.ntual {Chem. Ze^Ur., 1909, i, 
782; from Med. Klin.^ Ip08, Heft 44, 2 pp.). — Although acetylatoxyl 
is much less poisonous than atoxyl, the same does not hold for the 
corresponding mercury salts. jo-Iodophenylarsinie acid is more toxic 
than atoxyl, but the mercury salt of the former acid is less 
toxic than the mercury salt corresponding with atoxyl (compare 
preceding abstract). The cause of this change in toxicity is not due to 
greater difficulty of absorption, for most of the iodine appears in the 
urine within twenty-four hours. G. B. 

The Detection and the C.ourse of Excretion of Atoxyl in 
Urine. Observations on the Paper by Lockemann and 
Paucke. Ferdinawd Blumenthal {Cliem. Zentr., 1909, i, 949 ; from 
Deutsck. ‘nied. Woch., 1908, 34, No. 52).— Polemical against Locke- 
niann and Paucke (this vol,, ii, 167). The precipitate obtained by 
these authors with ^-naphthylamine in the diaisotised urine of patients 
after treatment with atoxyl consisted only to a small extent of an 
itoxyl-dye; over 80% was impurity. The author does not agree 
.vith Lockemann and Paucke’s conclusion, that arseuious oxide is set 
:ree, and maintains his position as regards the duration of arsenic 
excretion after the administration of atoxyl. G. B. 

The Excretion of Atoxyl through the Urine. Reply to the 
Observation of F. Blumenthal. Geokg Lockemann {CJiem. Zen^r., 
1909, i, 949 ; from Deuiech. med. Woch., 1909, 35, No. 5). Reply to 
Blumenthal (compare preceding abstract), and criticism of his gravi- 
metric arsenic estimation. * 

Acapnia and Shook. III. Yasdell Hesdeeson {Anar. J. Physiol., 
1909, 24, 66 — 85). — A further development of theauthor's views with 
special reference to abdominal operations. Local acapnia, due to direct 
exhalation of carbon dioxide, is a factor in the loss of tonus of expose 
■vi.scera. Carbon dioxide tension in the nerve centres and m the 
tissues and fluids of the body is a factor in the maintenance ot tonus. 
Restoration of the body's store of carbon dioxide is effective as a 
method of relief. 

VOL. XCVI. ii. 
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Protein Metabolism in Carbon Monoxide Poisoning. Charles 
G. L. Wolf and Emil OsTEUUUKa {Biochem. Zeitech., 

47G 4S5). — Experiments on 'dogs are recorded with very complete 

urinary analyses, especially in relation to nitrogen and sulpliur. '[’he 
most remarkable feature in some cases as the result of poisoning by 
carbon niouoxide is the excretion of creatine in aijnounts exceeding 
that found iu inanition. This was not, however, always found. 

W. D, H, 

Effect of Hydrogen Peroxide on Gonionemus. 0. P. Thery 
{Amer. J. Physiol., 1909,24, 117 — 123).— The rhythmical contractions 
of the bell of the jelly -tish gonionemus cease when the margin of ihc 
bell containing the nerves is removed. Hydrogen peroxide will 
initiate pulsations in the uia#ginless bell in normal sea-watei by 
increase of oxidation jirooesscs. • Id. H. 

Mineral Constituents of Bone in Osteomalacia. C.ts.cEE 
C.APPEXZt'OLi (liiec/irni. Zeitsch,, 1909, 16, 355 35b).— In this disease, 

the percentage cpmiitity of ash is lessened ; the diminution of caldum 
is greater than that of inaguesium. The alterations are more marked 
in flat tliaii iu long bones. 'T. 1). H. 


The Diastatic Enzyme of Paramcecium in Relation to the 
Killing Concentration of Copper Sulphate. Amos \V. Peters 
and Oi'AL Bubres {J. Bid. Ch-m , 1909, 6, 65— 73). -The dat.a giver 
show a uniform conelation botweeu the conceiitration of copper 
'sulphate required to kill Pavanuu ia instantly and that which markodlj 
inhihit.s the action of their diastase. This suggests the more general 
conclusion that the injurious action oT certain poisons which nrt in 
low concentrations may be due to the inactivation of pioloplasmic 
enzymes. W.I). H. 


Chemistry of Vegetable Physiology and Agriculture, 


Bacillus Infantilis. Aiithub 1. Kendall {J. Ltd. ('hf,ii.,lA , 

5 .119- 438); Ciiiilstia.n A. Hf.uter and A. I. Kem).u.l (iW., 

4.39— 44 -'’) — Thi.s new bacillus is found in certain chronic lutestma 
infect, on.s, and is believed by Herter to be related to 
“ infantilism," in which, in luldition to intestinal V.,, 

arrest of bodily development and a slight retardation 
development. Large amounts of indican and also 

occur in the. urine ; indoloacetic and aromatic hydioxy . 
often 1,1 excess. The bacillus is a jiowerful alkali P™ 
and a primary amine being the chief basic .substances tom d 
It does net produce indole, scatole, or phenolic s«bstant , 
it pro. luces " infantilism ” is left open, but the ohsei ■ 
are considered to prove that irritant products produced ^ ^ 

may cau>e Jiarrliu-'a. 
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Constituents of Emmenthal Cheese TV pRvt-D 

a.d Albekt Kung C'fe™ .^gOO^Q, isjluo' 

(.ompare Abstr., 1906. u, 248) -The present experiments show the 
occurrence of p-hydroxyphenylethylamine in Emmenthal cheese 
Its presence is attributed to bacterial action, \y d H ’ 

Oxidation by Fungi. II. Reginald O. Hebzog and A ArE„,„ 
iZeilscL physiol. Chem., 1909, 59, 57—62. Compare Abstr 1908 if 
1063).-Th6 oxidation by fungi of the two antipodes of hydr’oiy acids 
containing an asymmetric carbon atom takes place with different 
velocities. It is a ferment action, for the fungus can be killed with 
alcohol, acetone, etc., or by liquid air. Acids without an asymmetric 
carbon atom are scarcely attacked. Intermediate products have not 
as yet been isolated, although the oxid.ltion does not proceed at once 
to carbon dioxide. /•. r» 

Or. i>. 

Specidcity of Peptolytic Epzymes in Different Fungi Emil 
rKLVGSllElM (ZeHsrh. physiol. Chei., im, 
59, -4J— 255).— A comparison of the action of tlie enzymes of various 
moulds in the cleavage of certain polypeptide.s sh'ows that there are 
clittorence.s ot degree and of kind in their action.s W D H 


The Function of Septic Tanks in the Biological Purification 
?,i- ilC.N-rz and E. Lain^ (Oompt. rend., 1909, 148, 

oJi— 601).-— Before passing to the oxidising beds, sewage is generally 
hrst placed in deep reservoirs, where it forms a reducing medium 
characterised by piit.-id emanations. The chief use ot these reservoirs 
IS to allow suspended matter to settle down ; they do not furtlier aid 
m the oxidation of the organic substances in the sewage. G. B. 

The Effect of Ammonium Salts on the Fermentation of 
Wmes. W. Biekbero (Cenir. Bakl. Par., 1909, ii, 23, 12-32),— 
It is known that yeast can utilise the nitrogen in ammonium salts as 
ood, and the author investigates the effect of adding aniruonium salts 
to wines undergoing fermentation. The most striking result is the 
influence of the initial content of alcohol. The larger the amount of 
alcohol present originally the smaller the amount of ammonium salt 
necessary in order to produce a strong fermentation. Heasons are 
adduced for supposing that the ammonium salt acts rather as a 
stimulant than as a nutrient. il. J, H. 


The [CarbonJ Assimilation Process [in Plants]. Haxs Euler 
^Zeitsch. physiol. Chevi.., 1909, 59, 132 — 124).— Oxalic acid is not, as 
supposed by Baur, an intermediate product in carbon assimilation, but 
atlier an oxidation product of sugar, and due to respiration. The 
LuthoPs experiments support Ewarts’ criticism (Abstr., 1908, ii, 217) 
Usher and Priestley’s conclusion (Abstr., 1906, ii, 299, 381) that 
ormaldehyde is formed from carbon dioxide and a chlorophyll extract 
n the light. Q. B. 

Photodynamic Action of Chlorophyll and its Relation. to 
he Photosynthetic Assimilation of Plants. Walther Haus- 
iaNaV {Bioche?n. Zeitsch.j 1909, 16, 294 — 312). — Tappeiner (Abstr., 

28—2 
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1908, ii, 867) and bis pupils have shown that certain iluovesceut 
substances, such as eosin, under the influence of liglit hajmoljse a 
suspension of red-blood corpuscles and kill Param^a. The author 
now' shows that chlorophyll, including the crystallised chlorophyll of 
Willstiitter, has the same effect on both objects. This “photo- 
dynamic ”■ action takes place in the- same regions of the spectriiiu as 
photosynthesis, so that there appears to be an intimate connexion 
between assimilation and the photodynamic action of chhjrophjil. 
The photodynamic action of phylloporphyrin is identical with that of 
hiematopoi'phyrin. Cl. B, 


The Effect of Light on the Formation of Protein in 
Plants. W. Z.VLKSKI (Her. J«ut. hot. Oes., 1009, 27, 56 — 02). -The 
fact tjiat plants can form protein in absence of light, provided sugar 
and nitrates are supplied, indicates that light plays only an indirect 
part in protein formation ; certain physiologists have, however, 
recently suppo.sed that light acts directly and supplies energy. The 
author’s experiments are entirely opiposed to the latter view. 

Portions of etiolated bean seedlings were grown. on culture solution.^ 
containing respectively 5 and 10 per cent, of sugar for five and ten 
days under a.septic conditions. Some of the experiments were made 
ill ordinary light, others in yellow light (light which lia.s jiiis.-ed 
through S.atuiateil pota.ssiniii dichroinate solution), others in blue light 
(light^^ pa.ssed through 2 'o cppramuioiiium hydroxide solution). Xo 
diSerence was observed between yellow and blue light, and protein 
formation is therefore independent of the wave-length of the light, 
It i.s noteworthy, however, that pi-otein formation was more intense in 
coloured than in white light. E- J, K. 


Ammoiiia as a Decomposition Product of the Nitrogenous 
Compounds in Higher Plants. Wl. Butkeivitscu (i'iocta, 
ifiil.'v/r, 1909, 10, (6). 411 — 452). — A general discussion, with copious 
refcienccs to the literature of the subject. The production of ammonia 
goes on even after the protoplasm ha.s been killed ; it is, however, 
hound up with an oxidation process. This observation appears to rule 
out of court several of the hypotheses which Jiave been advanced to 
account for the decomposition, and lends support to the view tliat 
ammonia is produced by the oxidation of a proteolytic eubstaircc^ 1" 
this coiim-xion Dakin’s observation is of interest, that ammo-aci(is o 
oxidation with hydrogen peroxide give rise to fatty acids, aldeliy 

aiid ttujiuonia : . 

R-CH(NU.,)-CO,H + O.J = R-COjH -H N Hj + bO., 
R-CH(NH„)-C03H -f O - R-COH -t- NH.-f CO.,, 
but it i.s not cle.ar tbat'oxidation is an indispensable condi ‘™’ “ , 

Is iKi.'sibie that even in one and the same cell ammonia m.iy 
by several different processes, as by oxidation of an amine ^ ^ 
addition of hydrogen to an amide. 


Cyaiiogonotic Plants. 
1909, 28, 24 — 41). — Treub 


A.nnf, \V, 
has shown 


K. OK .JuNT. {/'cc. 
(Ahstr., 1896, ii, 


trdv. chilli'’ 

327) 
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the leaves of Pnngium eduh contain hydrogen cyanide, partly as a 
stable compound hydrolysed by an enzyme also present in the leav6.s 
and probably also in a free or very loosely combined condition since a 
greater or less quantity is evolved when the leaves are treated with 
boiling absolute alcohol. 

The stable compound isolated from the leaves is shown to be 
identical with the glucoside gynocardin discovered by Power and Lees 
(Trans., 1905, 87, 349) in the seeds of Oipiocardm odorata 

When an absolute alcoholic solution of gynocai-din cooled to - 
is treated with sufficient aqueous gynocardnse solution to dilute the 
alcohol to the same extent as that eifected by the moisture contained 
iQ the leaves of Pangium eduU, the solution after one hour is 
found to contain a very small amount of hydrogen cyanide (estimated 
by adding a known excess of potassiiim hydroxide solution containing 
a chloride and titrating with A'/lOO-silver nitrate solution, correction 
being made the retardation in Uie appearance of the opalescence 
by the excess of alkali), but as the quantity remains constant the 
conclusion is drawn that enzyme action is inhibited by alcohol of such 
strength at — 10^, and that the trace of hydrogen cyanide detected is 
liberated before the aqueous enzyme solution is completely mixed with 
the alcoholic glucoside solution. In order, therefore, to determine 
whether the evolution of hydrogen cyanide when tho leaves of Pangium 
tduU are treated with boiling alcohol is due to enzyme action, experiments 
were carried out at — lO*^. When fragments of the leaves are immersed 
in absolute ethyl alcohol at — 10*^, hydrogen cyanide is liberated in 
amounts almost e.pial to those evolved by the treatment with boiling 
alcohol, and 50 — 100 times as great as that observed in the experi- 
ment (above) with alcoholic gynocardin solution. The conclusion is 
drawn that the hydrogen cyanide extracted from the leaves by alcohol 
occ’urs oither in a free or very loosely combined condition, possibly as 
a cyanohydrin. Since Ult^e (this vol., i, 293) has shown that the 
cyanohydrins do not precipitate silver nitrate solution, a series of 
determinations were made of the amounts of hydrogen cyanide 
extracted from the leaves by absolute alcohol at — 10°, both by direct 
titration as described above (determining the total hydrogen cyanide, 
free and as cyanohydrin, if any) and by precipitation with excess of 
silver nitrate solution* and determination of the cyanide in the 
precipitate. The results show that for the most part the hydrogen 
cyanide is present in the free state, but they do not indicate with 
certainty whether a small quantity occurs in the form of an unstable 
compound. It is pointed out that in cyanogenetic plants a state of 
equilibrium exists between the aldehyde or ketone, the sugar, and the 
hydrogen cyanide, and the latter ^ill be found in a free state when it 
is pioduced by the plant in a relatively larger proportion than the 
aldehyde or ketone and the sugar. \ 

The author has isolated from the leaves of the Pluneolus lunatus 
the glucoside phaseulunatin obtained by Dunstau and Henry (Abstr., 
1904, ii, 71) from the .seeds of the same plant, and in agreement with 
these authors (Abstr., 1907, ii, 572), bub contrary to the observation 
3^f Kohn-Abrest (Abstr., 1906, ii, 625), he has obtained it also from 
lava beans. L. H. 
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Biochemical Investigations on the Development of Antho 
cyanin in Plants. R. Combes (Oompt. rerui., 1909, 148, 790—792). 

It is known that anthocyanin is formed in leaves under llie action 

of strong light or of low temperat.tres. Overton has .sliown, also, 
that it is formed when plants grow in culture solutions containing 
siumr, and he suggests that its formation is in all cases due to excess 
of'suvar in the cell sap. The author has examined a number of leaves 
which had turned red under the influence of autumn frosts or of strong 
livht and compared them with green leave.s. In all ca.ses the reii 
leaves contained more sugar (estimated after hydroly.sis) and more 
vluco.sides than the green leaves; these results aVe quite in accovilancc 
with Overton's view. It does not appear that the insoluble carljo- 
hydrates have much to do with the formation of anthocyanin, since 
they are .sometimes more and sometimes less in red than in gicew 
leaves. The plants examined were Ampelopsia ImUracfae, Horn aiiiina, 
[/ahonia ariuifulmm, !<orlma latlfoUa, and Spirea paniculata. 

. . K. J. E. 

Scatole and Indole in Wood of Celtie reticulosa. Chkistiax 
A. Uehtf.r (J. Biol. Chein., 11109,5, 4«9— 492).— CefO's relicvlom i? t. 
tree which grows in Java. It is termed “ filth wood ” by the natives 
on account of the fiecal odour of the wood. Scatole has been obtained 
from it bv Uimstan (Abstr., 1800, 191) ; this i.s confirmed ; indole was 
also fouiid in less amount; although indoleacetic acid was not found, 
the substances mentioned are believed to originate from tryptophan, 
and cot to be synthesised from simpler suhstance.s. Mb D. H. 

Oil of Colocynth Seeds. Carlo Grimaldi and L. Pri ssia [Boll 
Chim Farm., 1909, 48, 93— 95).— The constants of colocynth oil 
which is best extracted from the seeds by means of carbon tetra 
chloride, are as follow.s : D'^ 0-9289 ; Dif 0-8733 ; solidifjRig point 
14 ■ refractive index on Zeiss’s butter refractometer, 78-2 .at It) 
72 3 at 29“-’, and 63-5 at 40"; tliormal degree on the Tortelli thermo 
oleometer, 86-4 ; acid number, 2-7 ; Hehner number, 90-72; sapomhen 
tion number, 191-7; Hiibl iodine number, 120 37 ; Eeichert-Meissl 
number, 0 .32. The fatty acids of the oil give the following constants -. 
l)b" 0-85.-17; m. p. 29-2—30"; .solidifying poitit, 2 <-2 , refrac- 

tive iii.le-\ on Zeiss’s butler refractometer, 56- 1 at 30 , ,51-o at 40 , an 
4.S-3 at 15"; acid number, 192-6; saponification value, 198^2; mo) 
iodine number, 1210 ; absolute iodine number (rortelli )nul KiiggMC 
150 0; mean molecular weight of the insoluble fatty 
The liqui.l fatty acids constitute 56-2'-.,, and the solid oue.a 43 o 

The oil ha.s .slight drying properties, and is similar m all ib 
( haractei s to the oils of other cucurbitaceous seeds. ^ p 

'i’he colonr reiictioiis of the oil are given. 

A Simple Method for Detecting Benzoic Acid inj»ir 

berries, A-xtos Nvcsti.eii (Ber. deul. ' ,.;tls idaea) in 

The amount of tieiraoic lu-iJ in cranhei-rics (Vwcit m-eseivative, 

surprisingly large, in view of the fact that it ac s s . I 
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and has been estimated at 0-05 to 0-08% in the fresh berry and 
0'45% in the dried. The dried berrieg are placed in. a covered 
watch-glass and warmed with a small flame ; free benzoic acid 
publimes, condenses on the cover, and may be recognised by its appear- 
ance under the microscope and its behaviour towards sodium hydroxide 
followed by hydrochloric acid. The method is so sensitive that even a 
single berry, which would contain about O'OOOl gram of benzoic acid, 
gives a distinct reaction. Larger quantities of benzoic acid are 
readily obtained by extracting a number of berries with ether, 
evaporating the extract, and subliming the residue. 

Benzoic acid was found in all parts of the fruit and in the seeds, 
Init not in the leaves or stalks. Vaccinium oxyeoccus also contained 
benzoic acid, although in smaller quantity than V. vilis idaea. V. 
jnyrtill'us (bilberry) and V. ulighwsum. contained none. E. J. R. 

Stachyose from White Jasmine. J. Vintjle.sco (J. Pharm. 
C'Am., 1909, [vi], 29, 336 — 339). — From the twigs of white jasmine 
a sugar has been isolated, the properties of which point to its 
being identical with Tanretbs stachyose, ; a direct com- 

parison of the two sugars confirms the corrcctnesg of the supposition. 

C. 8. 

The Constants of Jasmine Flower Wax. Lionel 0. Raecliffe 
and J. Allen (t/. Soc. C/ifiwi. /nd., 1909, 28, 227).— Jasmine flower wax 
is obtained by extracting tho petals with liglit petroleum of low b. p. 
and then maceiating the crude wax obtained with alcohol so a.s to 
extract the odoriferous matters. After drying, a specimen of the wax 
gave tlie following constants ; solidifying point, 56 — 57*^; refraction in 
Zeiss's butyromoter, 30 at 84° 33 at 74°, 36 at 70°, 38 at 65°, 40 p.t 62°, 
42 at 60°, 44 at 56°; acid value, 0*28; saponification value, 6*58; the 
.‘saponification had to be carried out in the presence of amyl alcohol. 
Iodine value by Wys’s method, 52 — 53°. 

The fatty acids after having been freed from unsaponifiable matter 
by repeated treatment with light petroleum in the presence of an 
alkali show a mean mol, weight of 398 and an iodine value of 39%. 
The mixed fatty acids when crystallised from boiling alcohol melt 
between 57° and 65°. • 

The unsaponifiable matter when crystallised from ether melts sharply 
at 64°. It probably contains alcohols, but it has not yet been success- 
fully investigated. L- "OE K. 

“ Oleuropein " from Olive Leaves. Frederick B. Power and 
Frank Tutin {Pharm,. J., 1908, iv, 27, 714 — 715. Compare Abstr., 

1908, i, 994.) — Bourquelot and Vintilesco are wrong in supposing 

that the authors had not given proof of the existence of a glucoside 
in olive bark (Trans., 1908, 93, 891). The oleuropein ” obtained 
from olive leaves by Bourquelot and Vintilesco is not homogeneous and 
is not a chemical individual. R- 

Fruit of Viburnum nudum. Eorert H. Lott {Chem yews, 

1909, 99, l69). The fruit of this shrub was gathered about the end 
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of August, 1907, in the swampy district around Sylvan Be.ich, Sew 
York. Ati alcoholic extract of the'berries reacted acid towards litnn,, 
and when freed from alcohol by distillation left a dark thick symp 
and a blue, resinous, gummy substance. The amount of sugar fount 
present in the sugar extract was 42'85%, and probably consisted of 
dextrose and laevuloso. An-average of four estimations g.ave Ith',, of 
ash, the composition of which was : 

■SiO... Al.,05. FenO,,. CaO. MgO. K.O. Na^O. . SO,. p n,. 

2'l'l 3-88 7-66 I'S? l‘2-87 1679 27-11 lufj 

The dried berries from the sugar extraction were digested with ether 
and the ethereiil extract treated with bone charcoal, when an amber- 
coloured oil was obtained, having D 0*9.953, b. p. 82”, and an odour 
resembling olive oil. Saponification results indicate th.at this oil is 
one of the oleins in the same group as castor oil and olive oil; the acids 
separated were probably oleic and linoleic. Albumin containing 
sulphur was also present, and tests for acids made on the sugar 
extraction showed the presence of tartaric acid, a small quantity of 
malic acid, and larger quantities of citric acid. J. V. E, 

Compoaition of Volcanic Soil from Java. J.ikob M. v.ix 
Bf.mmet.es {Chein. Weel;hla<t.j 1909, 0, 199 — 215, 254). — The author 
gives the results 'of analyses of a number of samples of volcanic soil 
from Java, A. J. hV. 


Nitrification of Soils in situ. Isidore Pouoet ,nnd Gcimis 
(Compt. rend., 1909, 148, 725 — 727). — Determinations were made of 
the amount of nitrate.s present in tw6 uncultivated and uncroppetl plots 
at the .School of Agriculture, Maison-Carrde, Algeria. A coloiimetric 
method was used. During the wet months (January to April) the soil 
is almo.st depleted of nitrates, but nitrification does not at once begin 
when drier, warmer weather set.s in. Throughout May, very little 
nitiate ava-s found. I>atcr on, the authors consider that denitrification 
takes place. 


Production of Nitric Acid in Humus and Peat Soils, 
Fh. Weis (Jiied. Zenlr., 1909, 38 , 145 — 148 ; irpm Forsll Formgsvm, 

1908, 257 29b). — Results of monthly determinations of nitrates in 

t-wo typical Danish hmniis soils from beech woods, free from calcuim 
carbonate, showed (with one exception in July) that mtrates were 
invai-iablv present, sometimes in considerable quantity, ihe grea e 
amounts of nitrates were fouml in the coldest mobths ° 

Februfirv). The comparatively low results Qbtaiimd in the ™ 
month.s kre probably attributed to the absence of .sufficient 
nitrification, or to the nitrates being to a great exten^ t.ake^ jJ f 
the tree.s. 

Soil Fatigue. Oswald Sciibeiseb and M. X. "if 

Chem., 1000, 6, 39-5U).— The fatigue of soihs, ^tituonts 

one kind of crop, is not altogether due to using up - ;,bstanccs 

"n„. pre.-ont oxpei iiiients with the cow pea show that org.ii ■ 
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are produced which cause infertility ; 
crystallised out. 


and agriculture. 

one of these toxic m^erials was 
W. D. H. 


The Action of Iron on Wine T t 

1909 148 799 T ’ i. *1 Irillat {Compt. 

,md., 1 JUJ, 148, 792— 795)— tron, whether in the metallic state or 
rn the form of certain salts, has an injurious effect on wine, causing a 
deposition of the colouring matter and the production of an odour and 
taste resernbling that produced by age. The author has alreaS 
shown that aceta.ldehyde is formed in red wine, and he finds that 
the effect of iron is simply to hasten this action and cause it to go 
on to a much greater extent. Acetal or ethyl acetate are formed 
at the tame time. The deposit of colouring matter is brought abont 
by the aldehyde. Other factors, such as the amount of air present and 
the composition of tho wine, also influence the reaction, but in the 
mam it appears that iron simply accelerates the processes naturally 
taking place, and thus brings aboutan artificial “ ageing ” of the wine 
The processes are, however, sufficiently distorted to spoil the wine. 

E. J. K. 


Effect of Mineral Manures on Certain Oyperaoeae. J. B. Geze 
(Gompt. rend., 1909, 148, 727 — 730). — The experiments show that 
nitrogenous manures increased the yield of Corexriparia and C. stricta. 
Phosphates and potassium had no decided influenco. E. J. li. 

Feeding Value of Cereals as Calculated from Chemical 
Analyses. Joseph S. Chamberlain {U.i>. Dept, Agric.^ Buveoiu 
Chtm. Bui. 120, 1909). — Cereal .grains may be divided into three 
groups, represented by (1) oats, as a typical muscle or energy pro- 
ducing food, (2) wheat, and (3) maize as a fat or heat producing food. 
The oats group includes Qmm&c{Triticuindicoccuni) and einkorn(2\mono- 
coccum), which are nearly equal to oats in food value, whilst the maize 
group includes broom-corn millet {Panicum miliaceum) and the non- 
saccharine sorghum {Andropogon sorghum)^ which are lower in food 
value than maize itself, but equal the oat group. The wheat group, 
including barley ^and rye, which are nearly equal to wheat in food 
value, i.s intermediate between the oats and maize groups. 

The introduction of foreign varieties of cerfeals into the United 
States has resulted in increased amounts of protein in oats and 
barley. * 

Detailed analytical and calculated results are given. 

N. H. J. M. 


Nitrogen Compounds in Rain and Snow. Frank T. Shutt 
{Trans. Hoy. Soc. Canada^ 1909, [iii]t 2, Sect. III., 181 — 185. Compare 
Abstr., 1908, ii, 422). — Analyses of rain and snow during the year 
March, 1907, to February, 1908. The average results for the year are 
follows : 

Nitrogen per million. Nitrogen per acre (Ib.s.). 

Kainfall. As As Albn- As As Albu- 

iiifhes, ainiiiODi.i. nitrates. minoiiL ammonia, nitrates, minoid. Total. 

3735 0-296 0-134 0'082 2-502 1-134 0*692 4-328 
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The percentages of nitrogen as ammonia and as pitrates in the 
total nitrogen (exelnding organic N) were 68^8 and 31-2 respectnely. 
The actual amount of rain was 24 -Oj inches, the rest, lo3 inchp^ 
bein./ snow (equivalent to 133 inches); and it is estimated that about 
75"'*of the total nitrogen was .supplied by the ram and hy snow. 

Separate analy.ses of rain (46) and of snow (32). showed that both 
contain about the same amount of nitrogen as nitrates and nitrites, 

• whilst the rain was found to contain nearly twice as much ammonia, 
and three times as much albuminoid ammonia as snow. 

Kesults were obtained indicating that snow has a slighter solvent or 
absorbent action than min. A fall of snow 8-75 inches ( .O-Sio 
inch of rain), early on December .50 contained 0 09, 0 116, and 0-0S6 
ner million of nitrogen as ammonia, as nitrates, and ns organic matter 
resncctivelv This was followed shortly afterwards, 10'30 a.ui,, by 
o-l? inch of rain containing 0'2;18, 0-582, and 0-271 per- million of 
niti^o'en in the respective to'rins. N. H. J. M. 

Nitric Acid and Agriculture, b. Grandeau (Abed Zeatr 1909, 

QQ 150; from $ci- <igron., 1906, 11, --<<). — Expen- 

inents with various crops grown iu plots of five are, without maiiutc, 
With 'miueral.s alone, and with minerals ami nitrogen respectively, 
The soil was a poor sand containing N, 0 OOo ; 1 jO,^, O-dOo ; ls,,0, 
0173 and CaO + 5[gO, 0-180V The average yields during eight years 
were Vii.OOO kilos, without manure, 11,840 kilos, with minerals only, 
.ami 17 TOO kilos, per hectare with nitrogenous and mineral miuuire; so 
that whilst minerals alone gave an int-rcase of only 1 1-3%, minerals 
in coniunetion with nitrogen increa.sed the yield 40- ,b. 

In an experiment with potatoes manured with calcium and soduiin 
nitrates it wa.s found th-at whilst sodium nilr.ate more than doubled 
the yield, the calcium salts produced a still greater mcr^se.^ ^ 

Can Calcium Cyanamide with a large Amount of Calcto 

Carbide Act lojuriouely on Vegetetion ? 

/Vrssc, 1909, 36, 327. Compare Achy, C toa. /e . 

145 fiiul llaj^elhotT, Landw. \ ersuchs->^lat., 

e.xpci imcnts, in which oats were grown in sand 

ha f or two-thii-ds of the seeds produced plants when ^ 

lyanamide. cont.aining 5-5% of carbide, and 

containing 0-l<,;,. were applied at the ; before 

preparations of calcium cyanam.de were , Jsiferablc 

lowing the seed, 1.0 injuriou.s action wa., .^l^^.e^^rovided 

ainou.Us of unchanged cak-.u... carbide are therefore hannle 
that the manure m apphfil m good time. 
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Substitute for Forceps and for Triangles in Desiccators: 
Article for General Laboratory Use. C. W. K.asley (J. Amer. 
Chem. Soc.^ 1909, 31, 463 464). — Acrucible holder is de.^cribed which 

consists of a brass ring and handle, and enables the crucible to be readily 
removed from the desiccator without employing forceps or taking off 
the lid of the crucible. Three adjirstable hras.s screws, 120“ apart, 
pa.ss through the ring near the lower edge ; the top of each screw is 
bored, and a .short piece of platinum wire, 1 mm. in diameter, is 
ir),5erted ; it is on these that tlie crucible rests. Tlie holder can also 
be used as a substitute for the platinum triangle. E. G. 

New Forms of Percolating and* Extraction Apparatus. 
Kakl von der Heide {Ziitac/i. Xahr. Genussm.^ 1909, 17, 315—320). 
— In the first apparatus described, the solution to be extracted bj 
percolation is placed in a wide tube, the lower end of which is drawn 
(^ut and fits into the neck of the boiling flask. The other vapour 
coming from the latter passes up a side-tube, reaching nearly to the 
top of the apparatus, and then downwards through a tube surrounding 
the side-tube and entering the bottom of the tube containing the 
solution. The ether vapour bubbles through the solution, and the 
condensed ether flows back again into the flask through acential tube 
reaching downwards below the surface of the solvent in the flask. A 
spiral condenser which tits into the apparatus is also described. In 
another form of the apparatus, the ether vapour passes up into a 
condenser, and the ether then falls through a central tube to the 
bottom of the wide tube containing the solution to be extracted. 
Perforated inverted cups fitted round the outside of the central tube 
Clause the ether to mix with the solution, and a side-tube allows the 
ether to flow from the top of the apparatus back into the flf^sk. A, 
modified form of this apparatus is described, which may be used with 
either ether or chloroform as the solvent. A modified Soxhleb 
apparatus shown consists of the ordinary wide tube for containing 
the cartridge ; this tube is surrounded by another tube, and the 
syphon is arranged in the space betVeen the two. The ether vapour 
also passes up this space and enters the inner tube through a series of 
holes at the top of the inner tube. W. P. S. 

Munroe Crucible. Walter O. Snelling {J, Amer. Ckem. Soc., 
1909, 31, 456—461). — Munroe (Absfcr., 1333) has recommended 

a crucible of the Gooch pattern, in which the asbestos filtering medium 
is replaced by platinum felt. As this crucible possesses many 
advantages and is not yet generally known, the methods of preparing 
the felt and using the crucible are again described. E. G. 

A System of Qualitative Analysis for the Common 
Elements. [IV.l Analysis of the Alkaline Earths and Alkali 
Groups. William O. Bray {Tech. Qxuirt.y 1908, 21, 450 — 489. 
Compare Abstr., 1908, ii, 538). — The barium, calcium, strontium, and 
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also the njagnesium are precipitated jointly as carbonates hy adding 
an excess of ammonia and ammonium carbonate and some alcohol. 
The filtrate is evaporated to dryness, and tbo residue heated to expel 
ammonium .salts. After dissolving in k little water, one-third of the 
solution is mixed with sodium hydroxide and phosphate, also with 
some alcohol, which causes a precipitate of lithium phosphate. The 
filtrate is then tested for potassium with sodium oobaltinitrite. The 
remainder of the solution is evaporated with hydrofluoric acid to 
remove any lithium as fluoride, and sodium is then tested for with 
potassium metantimoniate. 

The carbonates are dissolved in acetic acid, and the barium is 
precipitated with potassium chromate. The strontium is then al.«o 
precipitated as chromate hy adding ammonia .and some alcohol, and io 
the filtrate ammonium oxalate is added to remove the calcium. Finally, 
the magnesium is preciphta^ed with ammonia and sodium hydrogen 

phosphate. . c - 

For minute details, and a large number of interesting test experi- 
ments, the original article should bo consulted. L. ns K. 

Estimation of Acids Contained in Hydrogen _ Peroxide! 
Hebmanx E.vdemaxx {Zeilach. angew. Chem., 1909, 22, 673 — 674),— 
The author states that when titrating commercial hydrogen peroxide 
with standard alkali and phenolphtlialein in the cold, only half of the 
acidity pre.seut i.s found, .<o, consequently, the result must be multiplied 
by two. Better results are obtained by adding to 50 c.c. of the sample 
10 —15 e.c. of A/S-sodium hydroxide and heating until no more oxygeo 
is evolved; this may be much accelerated by adding some pieces of 
platinum wire. When cold, the excess of alkali is titripted with 
X 5-hydrochloric acid. . , ■ 

\ qualitative analysis will reveal the nature of the acid impurity. 

‘ L. DE K. 


• Application of Urine to the Detection of Oxidising 
Substances. Juas Faces Virgili (Anal. Fis. Qmm 1908 , 6, 
51y_,Vi:5- .-bin Chim. anal., 1909. 14, 129— 132). — The following 
procedure Vs recommended a.s a test for miiiule traces of certain 
oxidising agents. To a small quantity of the substance 
(a fragment to 1 gram, if .solid, or a drop to 1 c c., i liquid) 1 c o ol 
urine is .ad.ie.l, and four times the volume of hydrochloric .acid, B I 
on mi.xing. a purple coloration appears more or less rapidly, J 

on the nature and amount of the oxidising ^cid 

of ferric fliloride (or chlorine) hre often jirosent in hy dr 
in snflicient quantity to produce a faint purple ^ 

other oxidising substances are not present, the tes 
made hv compari.son with a blank, using urine and ^ 

alone. ' Ile’.atively large q-*»tHies of ox.di.sing agen 
proiliiee the purple coloration, or it is fugitive, givi e 9 ; ^ 
yellow colouV ; the purple substance is easily oxidised « 

oxidation prodvioti*. . ^uinrate can be 

Hy means of the test, 0-00000.3 gram of It it 

detected, and about the same weight of hydrogen peioxide. 
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more delfcate than the method based on the use of aniline hydro- 
chloride (this vol., ii, 179), with which it may be advantageolly 
combined as a means of detecting either very small or larger quantities 
of oxidising substances as follows. To the solution prepared far the 
test as above, 4 volumes of the hydrochloric solution of aniline 
hydrochloride are added. Traces of an oxidising agent produce a 
purple colour, larger quantities a blue or green coloration, followinir 
the purple. ® 

The urine test responds to the oxidising compounds to which aniline 
hydrochloride is sensitive (loc. cit.), and, in addition, to traces of 
bromine, nitrites, nitrates, free nitric acid, ferric chloride and 
molybdates (slowly). Bromides, which hinder the aniline test, do 
nob affect the urine test, but iodides must not be present in either 

W. A. T>. 


Detection Bind Bstimatioii of Chlorates in Urine. Juam Faces 
V iEGiLi {AnaL J<is. Quim., 1909,7,56 — 63). — The facts recorded in 
two previous papers (this vol., ii, 179, and preceding abstract) are 
a,pplied to the detection Und estimation of chlorates in urine. 

£fetection.~To 1 c.c. of urine, 4 e.c. of the solution ^4 or .5 of aniline 
hj'drochloride are added. If chlorates are absent, no change of colour 
occurs, but minute traces of a chlorate produce a purple colour, due to 
the action of the chlorate and hydrochloric acid on the chromogenic 
substances present in the urine ; when a chlorate is present in larger 
proportion, the purple colour, if produced at first, is soon destroyed by 
the excess of chlorate, but in this case the aniline hydrochloride 
betrays the presence of this excess by producing a characteristic blue 
coloration* When the proportion of chlorate in a urine is very small, 
the test for ’chlorate can be carried out by adding hydrochloric acid 
(4 vols.) to the urine, when the purple coloration is developed, 
changing to yellow if more than a trace of chlorate be present. The 
colour test is not available in the presence of the oxidising compounds 
enumerated in the previous papers. 

£stimatio7i . — This is effected colorimetrically by a method analogous 
to that already described [loc. cit.). One c.c. of urine (suitably diluted 
if necessary), containing not more than 0 0025 gram or less than 
0 0020 gram of chlorate, is mixed with 5 c.c. of water, and 25 c.c. of 
solution A or 20 c.c. of solution B added. The colour is compared 
(after twenty minutes in the case of A or ten minutes in the case of B) 
with that of a series of solutions freshly prepared by mixing 1 c.c. of 
urine free from, chlorate with 5, 4*75, 4'f, 4'25, and 4 c.c. of a solution 
of 0 5 gram potassium chlorate per litre, in each case diluting exactly 
to 6 C.C., and adding 25 c.c. of solution A (or 20 c.c. of B). The results 
obtained are very good. 

Another method suitable for very small^quantities of chlorate (OT to 
0*5 gram KClOg per litre) consists in adding sufficient of the dilute 
standard solution of potassium chlorate to make the coloration equal in 
intensity to that given by a urine containing a known proportion of 
chlorate • the quantity of chlorate originally present is then obtained 
by difference. W. A. D. 
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Th« Reduction and Estimation of Perchlorates* Vuiok 
Rothmund {ZeiUch. anorg. Chem., 1909, 62, 

are not reduced by the ordinary reducing agents, oi by electrolytic 
Lane. Reduction has been performoi by rommasi (Bcr., Ic 
1701) with hyposulphites, and by fejollema (Abstr., 190,1, n, 21) with 
feri-ous hydrLide, but neither of these methods gives aecur.ite 
nuantitati^ results. A practically complete reduc ion is obtained by 
usinu titanous sulphate, about twice the theoretical quantity of which 
is" boiled with the perchlorate solution m a current of carbon dioxide. 
The excess of titanous sulphate Alien removed by means of per. 
maiiganate, and the chlorine titrated by Volhard s method, fhe 
titanous salt remainiug may also be titrated with feme alum (knccdit, 
Abstr 1908, ii, 627), hut this method is less convemeut, as it 

requires the complete exclusion of air. . 

Xitrates if present, must tirst be removed, for instance, by electro- 
lvt1c reduction In addition to titanium salts, the lower salts of 
vauadium and molybdenum reduce perchromates, tuiigsteu salts act 
much more slowly, and chromous salts only to a minute extent after 

uuany hours’ boiling. • .1 • 1 . • !.• 1 

The difference between reducing agents in this respect is entirely one 

of specific velocity, and not of potential ; thus m the senes nnc-- 

chroLum-vanadium-litanium, the first two ions with a high 

reduction potential, arc the least active, whilst titanium, the poleii.ial 
of which lies below that of hydrogen, acts most rapidly, ihe reac ion 
furnishes an additional example of a reduction process aeceleiated by 
the presence of metals capable of existing in more than 
oxidation. 

2 Ha = llg(CS),+ 2KCT + HgI, + 2UON (compare Hupp and boy 
‘“Lr'esUm^don is performed - ^ 

0-5--l h grams of the mdide m ad^ 

riLLimrclr'dri/^ of .V/2-Mvo...o™ - - 

The total volume is made up to IdO c.c., bite , j ,p ,j 

ill bO C.C. ot the t^Hi^to ascertaiimd hy _~ oj „ 

methyl-orauge as indicator ; 1 c.c. of aciu e ^ ^ 

Apparatus for Estimating peroxide 

.J.euuERT {U^v. gen. C'Aivi. /mre (ipP-, > , ; with a side-tube 

is weighed or measured into a conical Hask, previously 

r :p%ndix, into which wit hcML 

introduced. A Utile water i.s added together , gloss 

Hask is closed by a perforated i„di,rr»bber tubing ^ 

tube whicl. can be joined ; ‘ ,r cylindei of water. At 

a calibrated, cylindrical gas-holder standing m cy 
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the commencement of the experiment, the water within and without 
the gas-holder ia at the same level, which is indicated by zero on the 
ps-holder. This vessel and the flask are now joined by means of the 
iiidiarubber tubing, and the manganese dioxide is rinsed, by means 
of the water first added, into the body of the flask with the peroxide 
which it decomposes, and the liberated oxygen displaces some of the 
water in the gas-holder. When the water levels are again adjusted, 
tlie reading on the graduated gas-holder Indicates tho volume of active 
oxygen evolved from the peroxide. F. M. G. M 

Estimation of Sulphur in Coals and Cokes. Max EenxNstedt 
{Zeitsch. angew. CAem., 1909, 22,677 — 678). — A reply to 'Hollii'er’s 
criticisms (this vob, ii, 343). The author upholds the accuracy of his 
own process. L. i>e K, 

Estimation of Sulphuric Acid as Barium Sulphate. Eexst 
Kuppin- {Chem. Zeil., 1909,33, 398. Compare this vol., ii, 180),— The 
author attributes the discrepancy between tlie results obtained by 
Sacher (this vol, il, 344) and by Folin (Abstr., 1906, ii, 123) to the 
fact that, although the solubility of barium sulphate in cold water is 
2'5 mg. per litre, this .solubility becomes less in presence of b.irium 
chloride, but in the hot washings it dissolves to a .slightly larger 
extent. The solubility is increased also by several chlorides (alkalis, 
alkaline earths). L. de K. 

Quantitative Separation of Sulphates and Fluorides. 
Ric'Habd Ehkenfeld and A. Jndra (C'Aem. Zeil., 1909, 33, 37S— 376). 
— The mixed sodium fluoride and sulphate is heated in a liose's 
crucible with ten times its weight of zinc dust for half an boui' over a 
powerful burner in a current of hydrogen or purified coal gas. After 
cooling in the reducing gas, the crucible is at once placed in a suitable 
distilling apparatus, a little precipitated silica and alumina arc added, 
and the sulphide formed is decomposed by heating with dilute sulphuric 
acid in a current of carbon dioxsde. The hydrogen sulphide is 
ab.sorbed in a ten-bulb tube containing .standard iodine, and to guard 
against loss of iodine another bul b tube is attached containing standard 
thiosulphate, which is afterwards united with the iodine solution. 
The excess of thiosulphate is then titrated with iodine. L. db K. 

Mitscherlich’s Method for Estimating Very Small Quantities 
of Nitrogen. D. J. Hissink {Chem. Weekbkul, 1909, 6, 229 — 231. 
Compare Kinger and Klingcn, Abstr., 1908, ii, 320). — A method for 
estimating small quantities of nitrogen is described. Tt is accuVate to 
±0‘01 mg. of nitrogen. 250 —800 c.c. of the liquid are placed in . a 
litre flask, 3 grams of Pevarda’s alloy added, and the flask closed with 
a Hugershoff’s delivery tube, the open end of which dips into a 
solution of 10 c.c. of A-sulphuric acid iu 50 c.c. of water contained in 
a i'litre flask. The liquid in the first flask is heated with 50 c.c. of 
concentrated sodium hydroxide until distillationiscomplete, the nitrogen 
from the ammonia, nitrates, and nitrites passing over as ammonia, and 
:th© organic nitrogen remaining behind. The organic nitrogen is 
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heated with a mixture of 50 c.c. of water and 60 c.c. of concentrated 
sulphuric, acid, the reaction being complete thirty minutes after 
foamin.r has ceased. After mixing, the contents of the two Hasks arc 
distilted with 120 c.c. of concentrated sbdium hydroxide into a lui.Kture 
of 10 or ‘’S c.c. of rV/SO-sulphuric acid with 50 c.c. of water. The 
distillate is titrated back with aV/SO-sodium hydroxide, with a 1 10 , 
solution of Congo-red in 50^i alcohol as indicator. A, J, 


Estimation of Total Nitrogen by Mitscherlich’s Method. 
E Merhes {Zeitsch. angew. Cheni., 1909, 22, 631 — 632).— The pro- 
coss, which is intended for small quantities of nitrogen, is bneflj- 
as follows. The substance i-S heated in a Kjeldahl flask, fltted 
"with a HugershoflE cooling arrangement, with 200 c.c. of water and 
50 c.c. of iTqueous sodium hydroxide and a few grams of Devarda's 
alloy. The nitric nitrogen is converted into ammonia, and this, 
together with some ammonia derived from organic matter, i.s .absorbed 
in*a second Kjeldahl flask containing 100 c.c. of pure sulphuric acid, 
D 1'6 When some 50 c.c. are left, the flask is allowed to cool, when 
the sulphuric acid will he drawn into the flask. The operation of 
boilin" and cooling is repeated three times. The contents are then 
boiled* until the liquid assumes a bluish-green colour, showing the 
complete destruction of the organic matter, and coiiseijuent conversion 
of the organic nitrogen into ammonia. When cold, the mass is 
dissolved in water, the litiuid is distilled with excess of alkali, and 
the ammonia titrated in the usual manner. Silica conden^ing^ tubes 
are recommended. 


Method for the Estimation of Nitrogen in Organic Sub 
Stances, and, in particular, for the Estimation of Hide 
Substance in Leathers and of Dissolved Hide Substance 
® the Soak Liquors and Lime Liquors of the Leather 
Factory. Hcgh Gabneb Ben-n'ett {J. .boc. Chem. 190., 28, 

.^Qi 09 '>i In the method proposed, the organic matter i.-i decompose 

with sulphuric acid as in the ordinary Kjeldahl process, »iid de 
ammoiiii formed is titrated after the addition of formaldehy , > 
delcr°bed by Ronehire (Abstr.. 1907. ii. 651) The substsace - 
diuesttd with sulphuric acid until a colourle.s.s solution is obtain , 
the exee-s of acid is then neutralised by the addition of sodiu y 
oxide! using phenolphthalem - ^ 

solution is next added, and the sulphuric “•'f.- v/lO-.mdium 

to O'OUl^ gram of uitrogen. 

Estimation of Nitrates by Orandval and Lajonx^sM^^^^^^ 

M.vubice Lombard and J. the formation of rotaireJ 

3->l— 3o3),_The e.stimation depends on ‘be torm product 

srxihKri:''' a.. »... »» » 
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is carried away by the hydrogen chloride evolved, and reject the theory 
of Porner and Farcy (this vol., ii, 341), that hydrogen chloride attacks 
the nitropheuols producetl. R J C 

Estimation of Phosphoric Acid in Manures by Pemberton’s 
Modihed Process and by von Lorentz’s Method. D. J. Hissixk 
Weekblad, 1909, 6, 181 — 191).— A series of experiments showing 
[riijit the results obtained by the author’s naoditication of Pemberton’s 
process (titration of tho molybdate precipitate, Abstr,, 1905, ii, 419) 
and by von Lorenz’s gravimetric process (direct weighing of the yellow 
precipitate) are both e<jual]y satisfactory. de K. 

Volumetric Estimation of Small Quantities of Arsenic. 
Lal'ncelot W. Andrews and Henky V. Parr ano^ij. Chem., 

1909, 62, 123 — 128). — Ai-senie is best estimated, when present in more 
than traces, by a modification of Bettendorff's method {ZtiUch. anal, 
ijhtm., 1869, 9, 105). The carrying down of tin in that process i.s 
prevented by the a.ddition of tartaric aci<l. 

The solution containing arsenic is neutralised, evaporated to 
15 — 20 C.C., and transferred to a dask of SO — 100 c.c, capacity with 
ground-in stopper. Forty to fifty c.c. of a solution, prepared by 
dissolving 20 grams of cryctalli.sed stannous chloride and 40 grams of 
tartaric acid in 1 litre 40% liydrochloric acid, is added. The stopper is 
inserted, and the (lask kept in a warm place until all the arsenic is pre- 
cipitated. This reciuires two to three hours at 40® The arsenic is 
collected on an asbestos filter, and washed first with a little hydrochloric 
acid, which must be free from chlorine, and then with water. Tho filter 
is then transferred to the flask with an excess of A’/IO- or A’/l 00- 
iodine solution, calculated from the equatioiiAs-l-SX-l-TNaHCU,,-- 
Na^HAsO^ -h oNal + TCO^ + 3H.>0, sodium hydrogen carbonate being 
added to maintain neutrality. When all is dissolved, the excess of 
iodine is titrated with ar.seDite solution. A number of test analyses 
arc given. The method may be applied to arsenic mirrors obtained by 
the Marsh process. C. H. i). 

Micro-sublimation Test for Arsenic Trioxide. 0. Hartwich 
and P. Togoenburg (Ckem. Zentr.y 1909, i, 580; from Schvitiz. 
Wucli. Chem. Pharin.y 1908, 46, 831 — 834). — A glass tube of 
about 12 mm. diameter aud 10 luin. in height is placed on a 
watch-glass. Into the tube is introduced the arsenical substance. 
The watch-glass is placed over a micro-burner, and tho cylinder 
is covered with a plate of glass 50 mm. square. The fiame 
should not exceed 5 mm. in height, and should be at 30 — 40 inm. 
difitance from the watcli-glass. After heating for ten to fifteen minute.Sj 
tlie whol^is allowed to cool slowly, and the glass slide is then examined ; 
Bven O Ol mg. of arsenic trioxide gives a visible sublimate. The 
sublimate may be further identified by the silver reaction. 

L. i)E K. 

New Apparatus for the Estimation of Carbon. A. Kleine 
Zeit.y 1909, 33, 376). — Carbon Flasks. — These are distinguished 
^OL. xcvi. ii. 29 
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from the ■well-known Corleis flasks, not only by a superior looMno 
arrangement, but also by having a flat bottom and no lateral tul,® 
Above the orifice of the air-tnbe is introduced a hole, which prevents 
an explosion in case of an obstruction occurring, ^ flo the ai'r-tnbe is 
fixed a hook -with an elevation in the middle. The long wire of the 
little bucket containing the substance is pushed over the elevation, the 
bucket is suspended to the point of the hook, and the cooling arrange- 
ment is inserted. After passing a current of purified air, the 
apparatus is slightly shaken and inclined, thus causing the bucket to 
slide from the point of the hook and empty its contents into the chromic 
acid mixtui e ; it, of course, remains suspended to the long wire, .and is 
readily removed from the flask. 

.Sodii-Ktnn riibe/i. — These differ from the ordinary pattern in so far 
that into t.he middle of the left arm is inserted .a glass disk containing 
three tubes, on rvhich rests the asbestos, which is then covered with a 
layer of phosphoric anhydride. The other part of the tube is filled 
with soda-lime. The advantage of this arrangement is that no 
liquefied acid can come into contact with the sod.a-lime. L. tie Iv. 

Examination of Carbon Tetrachloride. Lionel G. Pccdcliffe 
(.7. Aoc. Ind.. IflOfl. 28, •.’29— 2;!0).— After trying e-xperiments 

to e.stininte the amount of carlxm di.sulphide in commercial carbun 
tetrachloride by fractional distillation, density, and lefractiou, the 
following slight modification of Gastine’s method w as fouod to give 
satisfactory result.s. A fla.sk containing '35 c.c. of alcoliolio potassium 
hydroxide, and loosely corked, is accurately weighed, .about I c.c, of 
the sample is introduced, and the flask is re-weighed, .\fter five 
mimites, tlie mixture is rendered slightly acid with dilute acetic acid, 
using phenolphthalein as indicator. Water is added and then an 
excess of solid sodium hydrogen carbonate, and the milky liijiiid i? 
titrated with A/IO iodine, using storch as indicator. Two atoms of 
iodine - 1 mol. of carbon disulphide. b. de K. 


Estimation of Carbon Dioxide in the Atmosphere. S.smto 
H. Davies and Basil G. McLF.i.tAX (7. .S'oe, C/iem. /lul, lOnih 28. 

2;U), — A mixlification of the l.nngo-Zeckendorf pricefS, iresh 

air" is forced through 25 c.c, of barium hydroxide solution, coloiived 
with nhenolphthalciu of such strength that it will be decolonseil by 
15 strokes (being one over 14 actually required) of a pump dcliveiiiig 
50 c.c. per .stroke. Having thus standardised the barnim liyrioiu , 
the appara'us may then be u.scri for to,sting the air m qqj 

A table is given showing the amount of 
pirts of air corresponding with the number of .stiokes ( + ^) 
in the oxjiciimeDt. 

Application of Alkaline Phoepbate Solutions in 
Heiiman.v Gkos.smann (fW Zeit., 1909. 33, 385 A’’ 

criticism of the analytical course for the separation 
pioiioscd by Po 7 ,/.i Escot (Ab.str., 19t)8, ii. 893). 


of nietah 
L, DK 


. Potassium Chromate 

being Employed as Precipitating Agent. 1 „p' 

Roland 8. PstSWokti. (Z.,U,ch. a,wr<j. Clu-.m., 1909, 62, G 


The lodometric Estimation of Silver 
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lias been shown that silver is precipitated quantitatively by an excess 
of potassium chromate (thi.s vol., ii, 346). The excess of potassium 
chromate remaining in the filtrate may be estimated by adding 
potassium iodide and sulphuric* acid, and titrating the iodine set free 
with thiosulphate. Since a large excess of chromate is necessary 
when the silver is present as nitrate, more rapid results are obt-ained 
by dissolving the precipitate of silver chromate in ammonia, boiling to 
re precipitate, and dissolving the washed crystalline chromate in a 
concentrated solution of potassium iodide, diluting, acidifying with 
sulphuric acid, and titrating with thiosulphate. C. H. D. 

Assay of Commercial Magnesite. Estimation of Small 
Quantities of Calcium in Presence of much Magnesium. 
Fhaxz Hundebhaqen (Z&itscli. offmtl. Ch«m., 1909, 15, 85 — 93),— A 
ci'ilicism of the oxalate process, which the author asserts to he 
unsuitable for the estimation of calcium in magnesite. The following 
process is recommended : One gram of the mineral i.s ignited, the 
residue is dissolved in dilute hydrochloric acid, and the filtrate is 
evaporated to dryness on the water-bath to expel the excess of acid. 
The residue is then dissolved in 30 c.c. of water with addition of 
4 grams of sodium sulphate crystals, and 40 c.c. of strong alcohol are 
added. After remaining for four to live hours (in the cover ed basin), 
the calcium is precipitated completely as sulphate, which is then 
washed with dilute alcohol. To free it completely from magnesiuip, 
etc,, it is re-dissolved in hydrochloric acid aud treated with ammonia 
aud ammonium oxalate as usual. 

The joint magnesium and calcium may be estimated by bmlmg 
0-5 gram of the mineral with standard sulphuric acid and titrating the 
e.vcess of acid with standard sodium' carbonate. The calcium may 
then be precipitated as sulphate by adding a sufficiency of 


Colour Teat for Salts of Zinc. Anoel pel CaMro (Ami. Fis. 
Quim., 1909, 7, 63— 69).— The production of a deep blue colour by the 
interaction of resorcinol and an ammoniacal .solution o a zinc sa 
(Carobbio, Abstr., 1906, ii, 809) serves a.s a means of detecting traces 
of zinc salts. To tho ammoniacal solution containing zinc, c.c, o a 
ethereal solution of resorcinol is added, so as to form a separate 
layer; with quantities of zinc exceeding 0-0005 gram per c c, ot solu- 
tion, a deep blue coloration develops at the junction of t e wo 
instantly or in a few minutes, Tlie test serves to detect as small a 
quantity as 0-000005 gram of zinc per c.c., but m this ease t 
coloration develops only after about an hour. . , 

Cadmium salts produce a green colour instead of blue with ''osormnoi 
and copper salts a black precipitate, iraces of zinc ** 

in presence of copper by one of the following methods; (a) i-he 
isolution containing copper is decolorised by potassium cyanide, 
jamnionia added, and then the ethereal solution of resorcinol. A blue 
[coloration is produced only when ti-aces of zinc are present j 
Wuanlity of zinc is very small, the coloration m gieen. ( ) J 
Ichloric acid is added after the blue coloration has been formed oi 

•29—2 
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adding the ethereal solution ot resorcinol to an amraoniacal solution of 
the copper salt ; if zinc is present, a red colour is developerl and a 
red precipitate separates, which, when dissolved in amyl alcohol, 
develops an intense blue colour with a'mmonia. W, A. D. 

Rapid Electro -analyaia. H. Filippo, jun. (CAewi.^ i^'eekhhd, 

1909 6 920 999 Compare Smith, Abstr., 1903, ii, 755 ; Ivollock 

and Sm’ith, Abstr., 1905, ii, 19S, 859; 1906, ii, ;194 ; 1907, li, 719; 
Stoddard, this voh, ii, 347).— The author has devised a modification of 
Smith’s method of rapid electro-analysis tor estimating met.aU which 
has the advantage of allowing larger quantities of liquid to he 
manipulated. Thirty to sixty grams ot distilled mercury are weighed 
out into a round-bottomed flask ot moderate capacity. Through the 
bottom of the flask is sealed a platiiniin wire 0'5 mm. in diameter and 
3 cm long, the end ot the wire being flush with the inside surface ot 
tlie flask The anode is a spiral of platinum wire, and its end is 1 cm. 
above the surface of the mercury cathode. A dillereoce of potential 
of 6—10 volts and a current ot 9—4 amperes are employed. The 
electrolysis requires twenty to seventy mimites, and has been applied 
to the estimation of mercury, silver, copper, and zinc. A. J, W. 


Volumetric Estimation of Mercuric Salts. L.vu.ncelot W . 
Andki.»-3 {Zeitsch. auory. Ckem., 1909, 62, 171— 172).— A reply to the 
criticisms of Morawitz (Abstr., 1908, ii, 185) of the author s method 
(\bitr., 1903, ii, 695). The proj>oseil modification has no advantage 
over the original process. 


Estimation of Clay in Soils. E.mil Akstz (Zandw- I'e™*- 
'<tat 1909, 70, 269— 306).— The tiiiely-ground soil (o gnmi.-) is 
heated with 50 c.c. of water and 2 c.c. of hydrochloric acid (or moiem 
the ca..e of caleareoms soils). The solutibn is faltered olf, and he >ci 
washed into a 300 c.c. beaker (12 cm. high and 6 cm. m di;imctei) au 
gentlv boiled for half an hour with 3u c.c. of Uhea 

Lid, 'water is added until it reaches a mark 11 cm. 
after twenty-four hours the Iniunl is removed by means . PL j 
turned up at the end, to within 1 cm. of the soil. The ^ * 

with a lutle water, in a porcedani di4i until ""^er cm, m. 
and both the re-sidueand the decanted liquid are 
minutes with 2U c.c. of ammonia. Alter cooling, wat 
the mark, the whole left for twenty-four t„hid 

descriheil above. T'he procn^s is repeated thiee tiu ^ 

liquid treate.l witli ammonium chloride to piecipil. 
lalter i.s added to the precipitate. ^ Ld weig^^. 

from the first hydrochloric acid extract, na.shed, g , 15^-30, and 
The result.: obtained from ...qf,,"’ ectivdy. 

30— 50 :,„ of clay are tlivided hy 0 J% contimied to tie 

When time permits, the washing pioc s y , ;^ed to tte 
end. and, when necessary, the alumina can be delerm 


product. , . „ l c.an be CUll'ltJ ' 

'I hc method is considered sufficiently exact, and can jj 

:i reli.tivcly hbort time. 


curi'itJ out iti 
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EstimatioD of Nickel in Nickel Steels by the Electrolytic 
Method and the Methods of Brunck and Grossmann. August 
Prettner ^eiL, 1909,33, 396, 411—412).— A full investiga- 

tion as to the respective merits 6'f the electrolytic proce.ss of estirahting 
nickel in nickel steels and the processes recommended by Rriinck 
(peparation by means of dimethylglyoximo) and (Irrossmann (dicyano- 
diamidine sulphate reagent). 

The author favours the Jlrnnck or the Grossmann methods parti- 
cularly when cobalt is present in some quantity, and where the direct 
cyanide titration process cannot be appli^. L. db K. 

* Volumetric Estimation of Granium. Herbert N. McCoy^ and 
Herbert H. Bunzru (J. Amer. Ckem., Soo.^ 1909, 31, 367 — 373). See 
this voL, ii, 406. 

Estimation of Vanadic and Arsenic Acids and of Vanadio 
and Antimonic Acids, when present together. Graitam Edgar 
{Zeitsch> anorg. C^iem., 1909, 62, 77 — 80). — x\rsenic and vanadium 
are commonly associated in minerals, and their quantitative separation 
presents difficulties. The following method permits the estimation of 
both metals without separation. 

The solution, containing arsenic and vanadic acids, is divided into 
two parts. One part is boiled with tartaric or oxalic acid until the 
vanadium is completely reduced to tho blue tetroxide. After cooling, 
and nearly neutralising with potassium hydrogen carbonate, an excess 
of iodine solution h added. After addition of an excess of 
potassium hydrogen carbonate, the solution is allowed to remain one- 
quarter to one-half hour, and the remaining iodine titrated with 
arsenious acid. The oxidation with iodine takes place according to 
the equation + H.^O = V 205 -h 2HI. 

The second portion is heated with sulphurous acid in a pressure 
flask for one hour in a water-batb, so as to reduce both the arsenic 
and the vanadic acids. After boiling off the sulphur dioxide in a 
current of carbon dioxide, the solution is oxidised with iodine as 
described above : AsgOg + = ASgOj + + 6HT. 

The difference between the two results give.s the arsenic. 

The same method is applicable to solutions containing vanadic and 
antimonic acids. 

Determination of the Heating and Illuminating Values of 
Gas. Nicolae Tecuu [J. pr. Chein.^ 1909, [ii], 79, 165- 1/1). The 
njethod depends on the assumption that tho force of an explosive 
mixture of gas and air is determined by the heating value of a gas. 
The apparatus con.siets of a litre flask provided with three openings, 
the upfffer fitted with a glass tube for igniting the gas, ^he lower for 
admission of air and gas, and a broad side-tube constrict ed at one end, on 
which rests loosely an aluminiuna cup of a pendulum. Gas is admitted 
to the apparatus and ignited at the upper tube, the supply is then cut 
off, the flame descends from the tube into the Qask, where an explosion 
takes place, and an aliquot portion of the explosive wave is measured by 
the amplitude of the swing of the pendulum. A comparison of 
ordinary town gas and a mixture of hydrogen and marsh gas gave 
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a superiority in beating value to the town gas of from 0 - 31 ) to 9 
The time which the flame remains at the top of the tube depends ^ 
the density of the gas and therefore on. its illuminating power. 'Phi' 
has also been measured, and the illuminating value of gas examined 
found to be 26 to 2y% better than the mixture of marsh giis 
hydrogen. The duration of burning and amplitude of swincr 
close relationship, the ratio of the two values being a constant. 

W. R, 

A Colour Reaction for Colophony. J. Sans {Ann. Chivi. anal 
1909, 14, 140 — 141). — A very small quantity of colophony is plac^ 
in a test-tube, 1 or 2 c.c. of neutral methyl sulphate are added and 
the whole is heated gently. A coloration is noticed passincr 
rose and violet to deep violet ; on heating more strongly, the colour 
fades to a slight brown. The test may serve for the detection of 
colophony in soaps ; other resins and gum resins do not give the ten 
provhled the reagent contains no free sulphuric acid. L. dr K 

Detection of Reducing Sugars. Stanley R. Benedict (/, Biol. 

1909, 6, 485 — 488). — The alkali of Fehling’s solution has a 
destructive influence on dcxtro.se and other carbohydrates. ISodium 
carbonate does not have this disadvantage. Rochelle salt is objec- 
tionable on account of the change it may undergo; it should ba 
replaced by sodium citrate. The following test solution is therefore 
recoumieuded : 

(*«-pp.*T sulphate' grams 

.So'lium citrate- 1710 ,, 

S*-Mlimn l aibotia!*' (anhydrous) lnO'O ,, 

Watf-r to lOOO'O c.«‘. 

Thi' is more sensitive than Fehling’s solution, and has nooe of its 
di-sadvantage!-. \V. D. IT, 


Titration of Diabetic Sugar. Kkwin Hupp and 1". Lkhm.o.s 
Zentr., 190y, i, 876; from Apoth. Zeit.y 24, 73 — 7oj, — Of 
urine, D 1028 or less, 50 c.c. arc diluted to lOO c.c. ; of urine, 
I) 10*23 — *033, 25 c.c. are m.ado up to 100 c.c., and of urine, above D 1033, 
10 c.c. are taken. The tiriucR, however, are at first diluted to about 
85 c c., 2 — 3 c.c. of ba.‘-ic lead acetate are added, and then 6 — S c.c. of 
sodium carbonate .solution (I -t- 4) to precipitate the excess of 
water is then added up to 100 c.c. Tlio titration is carried out as 
follows: 1.0 c.c. of Fehling's solution are heated to boiliog. 

20 c.c. of the filtrate of the urine are run in, the boiling is continue 
for two minutes, and the whole is cooled rapidly. The solution 
then added ^ a solution of *2 grams of potas.sium iodide in 2 yc.c. o 
dilute sulphuric acid, and the iodine liberated, which represents t e 
exce.s.s of copper, is titrated with /V/lO-thiosulphate, using ^t**^*^ 
indicator. 


Elstimation of Reducing Substances in Blood. -John J- 
Maoi.eoi> {J. HioL 1909, 5, 443-4.^2).-The 

Waymouth Reid and Schenck are compared. 1 he latter 
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values for dog’s blood tharn the former. This deficit is probably due 
to the mercuric chloride precipitating some reducing substances 
(glycuronic acid, jecorin, pentose (1), and combined dextrose) which 
are not precipitable by pliosphotungatic acid. Keid’s method is 
therefore recommended. \V. D. H. 


Glycogen Analyses by the Use of Dilute Potassium 
Hydroxide. Bebnharj) HcHONDoRFf, Peter Junkebsdorf, and 
Geoeq Pbanoke {Pjiugcr^s AroJdv^ 1909, 127, 274 — 279).— Treatment 
of organs with dilute alkali for periods as long as seventy-two hours 
does not destroy their glycogen. Subsequent treatment with 30% 
notassium hydroxide gives a full yield of glycogen. W. D. H. 

Estimation of Furfuroids in Presence of Pentosans. D. H. 
Bhauns {Phartti. WueJcblad^ 1909, 46, 326 — 331).— The total per- 
centage of pentosans, including furfuroid.s, in cocoa was found to vary 
between 1-6 and 0*06%, and that in the i-hell of cocoa-beans between 
6-7 and 1-4%, hydrolysis being effected by heating with 2% .sulphuric 
acid. The shell contains a cellulose-like substance, which is insoluble 
and either non-hydrolysable or ditficult to hydrolyse. To this substance 
the name furfuroid has been given. A. J. W. 


The Detection of Mineral Acids in Vinegar. Fhanz Utz 
{Oeslm\ ChPAH. Zeii., 1908, [ii], 11, 321— 328).— The author gives a 
vesuuie of the methods previously employed in detecting mineral acids 
in vinegar, and indicates the following process. About 10 o.c. of the 
vinegar is mixed with 4 to 5 grams of sucrose, and the latter inveited 
on the water-bath. Tlie solutiou is extracted with ether, the extract 
er.aporated, and the thoroughly dried residue treated with a few drops 
of a 10°4 .solution of resorcinol in concentrated hydrochloric acid 
(D I'lg/, A cherry-red coloration betokens the presence of small 
amounts of mineral acid in the original samples of vinegar, Larp 
quautities lead to the develofunent of a deep red coloration. In the 
absence of mineral acid the solution either remains “louries^s or 
develops merely a lemon-yellow tint. 


Buignet's Method for the Estimation of Hydrocyanic Acid 
and the Titration of Cherry-Laurel Water; Correction and 
Modification. Gauuiel Gui^.his and L. Gonet {J. Pharm. thivi., 
1909 [vil 29 234— 236).— Buignet’s method for the estimation oi 
hydrocyanic acid {ibid., 1859, [iii], 35. 168), depending on titration 
with a standard solution of cupric sulphate in piesence o aimnonia, 
has become obsolete, owing to the difficulty of ascei aining e en 
point, a rose colour changing gradually to mauve emg o .iine in 
place of the sky-blue tint due to excess of ammoniacal copper sulphate 
This difficulty can be avoided by adding sodium sulphite to the liquid 
under titration. The eqimtiou representing ^ 

Buignetis inaccurate, and should be 0uS04-b3I>*H4C [»- 4J2 4 

Cu(CN)„KH,CN. In titrating chewy-laurel water a small 
of sodium hydroxide should be added to prevent the 
hydrobenzamide. 
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Partition-coefficient and ita Application to the Estimation 
of Volatile Acids in Wines. Philippe Mai.vf.zin 
11)00, 148, TS4 — 787 ; Jlidl. Soc. rliim., 1909, [iv], 5, :5:V2— .is.j 
Bull.' Assoc, cliim. svcr. dist., 1909, 26, 848 851).-— Iho autlior lituls 

that the coellieient of ilistpibation for the volatile! aliphatic adls 
between the solvents ether and 10‘.„ alcohol vaiies witli the con 
ceiitr.atiou of the acids, bnt is independent of the eonceiiti ation of 
the non-volatile acids. Taking advantage of this, he has devised a 
rapid and accurate method for estimating the amount of volatile 
acids in wines. The wine is extracted with ether, which under 
certain conditions, for which the original should be consiiUed, dissolves 
72',, of the volatile acids pre.sput. Kesults obtained by this metho.l 
were practically idcntic.al with those arrived at Ijy the methnd of 
Duclaux (Abstr., 189t>, ii, 504). V, 0. \V, 


Estimation of Succinic Acid in Wine. Karl vox pfr 11eii,i 
anil IT. Steiner (/citsch. A'n’ir. Octinssm., 1909, 17, 291— :i07).- -The 
authois have submitted the method described by Kiinr. (.kbslr,, 1903, 
ii, 701) to a critical examination, and consider it to be, witli certain 
slight niodirieatioDs, the most trustworthy one for the estimation of 
siiceinic acid. The moditied process is carried out as follows ; Fifty 
c.c. of the wiue are evaporated in a basin to remove the alcohol, and 
the residual solution is treated with 1 c.c. of 10' „ bnriiiin ohloridf 
solution. Finely powdered barium liydroxide is i iien . added, in small 
onantitics at a time, until the mixture is neutral, a drop of phenol. 
plithaleiu solution being added as iudicator. The while is then 
evaiiorated to a volume of 20 c.c., carbon dio-xide is passed over the 
surface of the residue in order to remove any excess of barium 
hvilroxide. and .85 e.c. of 96'b, alcohol are added, with constant stiiiiii», 
H'lriuin siiccii, ate, tartrate, malate, and other salts are- pieciiiitated 
,|iiai,titativ.dv, whil.st barium acetate and lactate rem.ain m .solution. 
After the lapse of two honrs, the stux-rnatant liriiiiii is poured through 
- ‘ . . . ... o.v.,' -- 1 then nnsi-J 


•1 lilter the precipitate is waslmd once with .80"., alcohol, .and then linsss 

back .-K-ain into the basin with hot w.atcr. The content.s of the basin are 
th.e water bat li to expel the alcohol, and to the hot mi.vtnre 
nato solution until a red coloration is 


ba 

hfiitO'! Tir 

ad<le<l 5 . potasjihim porm:uij;ana 

obtained. .1 fter tl.e lapse of bve minutes, a further a c.c, o pemaP 
gai.ate solution are added, and the mixture is placed asn for t w 
minutes. Mhould the pern.augan.ate he reduced completel} at the mn 
nt' tlii-i time, more bo ad<led. 

.it-^rrov.-d !iv the addition of aulphnrons acid, the 
acnl.tied with 25 sulphuric acid, and a f"*-'''" ^ ;,,,liWolveA 

acid IS added until the pr.-cipitaled manganese d-'uie Ra 


The excess of peimanganate is 
iiixtun? i-' then 

icidran'l a furtherViuantity of 

. dioxide has rc-di.ssolveil. 

After evapoAting to a volume of about -iO c.c., the ‘ [j, placid, 
with 40 , sulpimrie .acid, so that it shall contain 
and is then extraetod with ether in a pcrcola ing .ap ^ 
hours, Tl.e ethereal solution is evaporated, ,i,,tion.30c.c. 

by the addiiiou of eldorine-free .V diluted to* 

of V 10 silver nitrato solntiuM are added, the rheii titrateii 

volume of 100 c.e„ and lillered. The excess of s.Uei .> 
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in a definite volume of the filtrate according to Volhard's process; 
1 C.C, of fY/lO-silver nitrate solution =0 0059 gram of succinic acid. 


W, P. S. 

Estimation of Malic Acid in Wine. Karl vok dee HKmE and 
H. bTEiNER {ZeitscJi. Nahr. Genussm., 1909, 17, 307— 315) —In the 
method proposed, the malic and succinic acids are separated together 
after the tartaric, acetic, and lactic acids have been removed and their 
quantity estimated from the alkalinity of the ash of their alkali salts 
Fifty C.C. of the wine are treated witji 1 c.e. of glacial acetic acid^ 
() ..o C.C. of 20% potassuira acetate solution, 7-5 grams of potassium 
chloride, and 7-5 c.c. of 95% alcohol. The mixture is well stirred, and 
after fifteen hour.s, the crystalline precipitate is collected on a filter 
and washed three times with a small quantity of a solution containing 
lo grams of potassium chloride, 20 c.c. of 95% alcohol, and 100 c.c. of 
water. The filter and precipitate are then washed three times with 
water, using not more than 10 c.c. in all, and the filtrate and washings 
arc evaporated to a volume of a few c.c. When most of the acetic 
acid has been expelled, the residue is dissolved in a little water, 5 c.c. 
of 10% barium^ chloride solution are added, and then powdered barium 
hydroxide until the mixture is neutral. Carbon dioxide is introduced 
to remove any excess of barium hydroxide, the whole is evaporated to 
a volume of 20 c.c., and 85 c.c. of 96% alcohol are added. After two 
hours, the precipitate is collected on a filter, washed with 80% alcohol, 
redis.solved in hot water, and the solution evaporated almost to dryness. 
The moist residue is treated with from 2-5 to 3 c.c. of 40% sulphuric 
acid, and sufficient anhydrous sodium sulphate is added to form a dry 
powder, wltich is then tran-sferred to a cartridge and extracted with 
ether for six hours. From 10 to 20 c.c. of water are added to the 
ethereal extract, the ether is evaporated, and the remaining aqueous 
solution is treated with 3 grams of animal charcoal, the mixture being 
kept on a water-bath for one hour. The solution i.s next filtered, the 
precipitate, consisting of tannin, charcoal, etc., is washed with hot 
water, the filtrate is nentrali.sed exactly, and evaporated to dryness. 
The residue is then ignited, and the resulting carbonates titrated. 
From the quantity of acid required for the titration, the amount of 
malic acid may be calculated, the quantity of succinic acid having 
been estimated previously by the method described by the authors in 
the preceding abstract. W. P. S. 


Estimation of Some of the Organic Acids Occurring in 
Fruits. Gunner Joroensen {Zeitsch. Nahr. Genussm., 1909, 17, 
396 — 412). — The author has submitted the process described previously 
(Abstr., 1907, ii, 312) to further examination, and has introduced 
certain modifications in the "manipulation. The separation of the 
citric and malic acids from one another is best carried out by taking 
advantage of the different solubilities of their barium salts in 26% 
alcohol; barium malate is fairly soluble in alcohol of this strength, 
whilst barium citrate is but slightly soluble. Results of estimations 
of organic acids in wines are given, the figures agreeing, on the whole, 
with those published previously. Citric acid does not appear to be a 
natural constituent of pure grape wines. The flesh of the common 
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sloe {Fi'unus communis) was found to contain considerable 
of malic acid, hut tartaric and citric acids were absent. A small 
Quaiititv of another acid, possibly succinic, was also present, 

• ' 'V. P. s. 


Estimation of Calcium Citrate and of Lemon Juice. L. 
Gad.\is and J. Gadais {Bull. Soc. chim., 1909, [iv], 5, 287--289).— 
Calcium citrate can be estimated by alnaoat neutralising its solution 
in dilute hydrochloiic acid with A-potassiiim hydroxide, adding a c.c. 
of saturated calcium chloride, «nd precipitating the calcium citrate by 
boiling; the precipitate is washed free from chloride, and the combined 
filtrate and washings are evaporated to about 15 c.c., whereby a second 
precipitate of calcium citrate is obtained. If necessary, the filtvate 
and washings are again concentrated and treated with alcohol to 
precipitate the last traces of calcium citrate. The comVdiied preoipi- 
tales are dried at 105^ and ignited to the carbonate, which i.s (iis.-olvpd 
in 30 c.c. of .\'-hydrochloric acid. After boiling to expel carbon 
dioxide, the exces.s of hydrochloric acid is titrated by J’-potassinm 


hydroxide. 

Citric acid in lemon juice is estimated by diluting 120 c.c. to 1 litre; 
25 c.c. are neutrali.sed by rV-potassium hydroxide, and 20 c.c, of 
saturated calcium chloride solution are added. The precipitation and 
estimation of tlie calcium citrate are then performed ns .above. 

c' 


Estimation of Uric Acid in Urine. A, Vehda {Chm. Zmtr., 
1909, i, 794 ; from Br/iivciz. U'oc/i. Chsm. Bharm., 1909, 47, 6—1)).— 
A sligli't modiricatiou of the iodine proce.ss recommended byRuhemann 
(Ab.str., 1902, ii, 435). In order to redissolve any uric .acid which 
niay have depo.sitcd, 50 c.c. of the sample are heated with addition of 
1 gram of dry sodium acetate until a clear liquid has been obtained. 


Estimation of the Relative Amounts of the Organic Acids 
Occurring in Tobacco before and after Fermentation Jems 
T..TH iChcm. Zcxt , 1909, 33. 333— 339).— A reply to Kisslings 
critioi<iu (lii'J, 1906, 32, 717). The author upholds the accumcyot 
his proce.-.s (Ab>tr., 190,'t, ii, 233, 330). An exhaustive table is given 
.showing the effect of fermentation on the amount of dry mattommil 
the volatile and non-volatile organic acids prc.sent in tobacco. le.v 
arc ropresenled rcspoctively as oxalic and acetic acids. L. be a. 

Estimation of Soil Acidity. Robebt “X, 

Chsm., 1909, 533-537). -The soil (20-50 grams) is 

known amount of magnesia, lime, or.baiym, am 
ammonium .salt (200 c.c. of 5';„ ammonium sulphate), 
liberated absorlied by .V/lO-acid and estimats^, using sodiu . 
sulphona.e as mdicato.. The -liff^ronce m the amounts ^ 
Uberatc.1 by the alkaliuo earth alone and with the soi P 

aridity of the soil. . u,ethod imd hy 

Determinations of acidity in several soils by . ^(,51 case* 

Tackehs n,ciho.i (Suchting, Ah.str.. 1908, u. 231) shoved m 
concordant results. In one case, however, a very muc g 
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obtained than by Taeke's method. This was with a soil which is 

With regard to qnantitative tests for soil acidity, Baunranil and 
Gully (^atv.rv,^es. ZeM. Forst.-Urulw., 1908, 1) have shown that 
fec mtzes ammonia tost IS uncertain, a.s although absence of colour 
indicates absence of acid, a brown coloration does not necbssarily 
indicate that acid is present. 

A cidity may be detected and the amount approximately ascertained by 
adding lithium phosphate to a little soil (3 grams) suspended in water in 
a te.st-tube. The mixture is frequently shaken, and then left for some 
day.s until the colour ceases to become darker. The method of 
Baumann and Gully (loc nl.) is also recommended. In this method 
the soil (3 -^jams) is added to a solution of potassium iodide (2 fframs) 
and lodate (0-1 gram) in 100 c.c. of water. After being repeatedly 
shaken dnrmg hf teen minutes, the solution is filtered, and approximately 
equal amounts added to dilute starch solution. The two methods nave 
quite similar indications, according with the estimations by the process 
cisscribed above. " ^ N H J 

Modification of Halphen’s Reaction. Leon Gaeniek (J. Phiirm 
C/im., 1909, [vi], 29, 273— 274).— In applying Halpheii’s reaction for 
the detection of cotton seed oil in edible oils, the author uses carbon 
disulphide containing 2% of powdered sulphur in place of 1% as 
generally recommended, and the liquid is employed with any 
undissolved sulphur in suspension. For quantitative purposes, com- 
parison of the depth of colour obtained in any ono case is made with 
a set of standard colours given by oils containing known quantities of 
cotton seed' oil, T. A H 

Colour Reaction of Pats. Eenest Schliimberge« {Bull. Soe. itid. 
Mulhouse, 1909, 79, 32 — 36).— When a concentrated aqueous solution 
of dextrose is added to a cooled mixture of equal parts of olive oil and 
sulphuric acid, and the preparation is then ivarmed to about 55" and 
stirred continuously, it becomes cherry-red in colour, then purple, 
and finally deep plum violet, or almo.st black, in thick layers. The 
coloration appears to be due to the action on oleic acid of furfur- 
aldehyde formed by the action of sulphuric acid on the dextrose, and 
can be obtained by the direct action of furfuraldehyde on oleic acid in 
presence of sulphuric acid. Oils, such as castor oil, containing 
ricinoleic acid give a similar, but not identical, colour reaction. 

T. A. H. 


Saponifying Constituents of the Kola Nut. Willem P. H. 
VAN DEN Dkiessen Makeeuw (Pharm. Weekblad, 1909, 46, 346 — 356). 
— Chiefly a review of the work of Mastbaum, the results of which are 
higher than those obtained by the author. This is attributed to a 
difference in the mode of drying the kola nut, A. J, W. 

Detection of Acetone in Urine by Lieben’s Test. W. 
Weitbbecht (Chem. Zentr., 1909, i, 794 ; from Schweiz. TFocA. Ckem. 
Pharm,^ 1909, 47, 23 — 24). — A modification of Lieben’s test (con- 
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version into iodoform). The precipitate formed in the distiliate. is 
extracted with ether, and the latter is introduced into a flat dish in 
which is placed a strip of filter paper, which protrudes about 1 cm, 
over the sides of the dish and the ends' of which have been torn, but 
not cut. When the ether has evaporated at the ordinary temperature, 
the iodoform remains on the paper, and may be identified with the 
aid of a- magnifying glass, and also by its odour. L. de K. 

Theory of the Colour Reactions of Dihydroxyacetoiie in 
Sulphuric Acid. Ceoiices Denicks (Compt. rend., 1909, 148, 

400 424 . Compare this vol., ii, 272, 273). — The colour reactions 

previously studied in connexion with dihydroxyacetoiie have now 
been obtained with the oxidation products of polyhydric alcohols 
containing more carbon atoms than glycerol. The same reactions are 
readily given by raethylglyoxal ; hence the conclusion is drawn that the 
mechanfsro is analogous to that of Pettenkofer’s reaction, an alcohol 

of the type OH'CH.j CO-CHyOU undergoing dehydration by the 

sulphuric acid. The resulting aldehyde of the type CHj .... CO'CHO 
then condenses with the phenol or alkaloid (compare Villo and 
Derrien, Compt. rend. Soe. Biol., 1209, 66, 175). W. 0. IV. 


Detection of “Saccharin” in Beer. Gunner Jurgensen (Ann. 
/a/si/'.. 1909,2, 58 — 59).- -.Five hundred c.c.of the sample are evaporated 
on tbe'water-bath to syrupy consi.steiU'C, and the residue is repeatedly 
extracted with strong .alcohol. After recovering the bulk of the 
alcohol, the residue is diluted with water and heated on the water-bath 
until the alcohol has completely disappeared. When cold, the solution 
is acidified with dilute sulphuric acid, filtered if necessary, and 
repeatedly agitated with ether. The united ethereal extracts are con- 
centrated” to .a small volume, and the re.sidue is diluted with water, 
acidified with dilute sulphuric aciil, and treated with a very slight 
excess of pota.ssium permanganate, which is then again removed hy 
cautious addition of o.valic .acid. The “ .saccharin,” now free from ativ 
salicylic acid, is recovered by shaking the filtrate with a mutturc ot 
ether and livht petroleum, which is then evaporated to dryriess. Ihe 
residue i.s submitted to the well-known tests (conversion into ..iilioyhc 

-i.v 

ac’id. eic.). 


Detection of Glycine. Kmiu Ai.m;RHAi.DKN and 
IVuc.r.K.siiFi.M (Zeitneh. jilipsinl. (.’hem., 1909, 59, -9 )- ^ 

(Arch. exp. PaO,. Vharm., 190, S, 59, 401) states that treatment^ with 
pota.s.siuin hydroxide (1 to 5".;) destroys or alters glyo'''* 'mnrl 

that it no longer can he detected with /?-naphUia leii y P . 
chloride. Tlio correctness of this statement is entirely ''em • jj 


Estimation of Urea in ^ 

OSTERHF.H*; \ J. ArfU>.r. Aoc , , nria in urioe 

Cophart s method (this vol., ii, 103) for esUniating ., ^, 5 ^ 

highci results than that of Folin (Abstr., 1901, n, only 

518). It has now been shown that in the oimt 
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does the urea undergo quantitative decomposition, but also that 
ammonia is simultaneously produced from the uric acid and creatinine, 
thus giving rise to the high results. The method is therefore 
inaccurate. " H. G. 


Estimation of Ammonia and Urea in Urine. Paul E. Howe 
and Philip E. Hawk {J. Biol. Clieta., 1909, 5, 477-r-484). — Both 
Spiro’s and Folin’s methods for estimating urea and ammonia give good 
results with solutions of urea and of urea and ammonium chloride. 
But in urine, Spiro’s method gives results which are higher by 6 to 
10% than Folin’s. This is because the nitrogen of the creatinine and 
hippuric acid and a portion of the uric acid nitrogen will be reckoned 
as urea nitrogen by .Spiro’s method. W. D. H. 


Exact Gasometric Batimation of Urea and Urinary 
Ammonia. Albert Florence {Conifyl. rend., 1909, 148, 943 — 946). 
— Analysis of samples of commercial urea shows that although the 
usual hypobromite method indicates only 92% of the theoretical 
amount, yet this corresponds with 97 '5% when calculated on the actual 
amount of urea as indicated by the Kjeldahl method. 

The ordinary gasometidc method for estimating urea in urine baa 
the disadvantage that the hypobromiie attacks uric acid, creatinine, 
and ammonium salts with liberation of nitrogen, The following 
method, which avoids this source of error, is based on the observation 
that basic lead acetate removes uric acid and creatinine, and that, on 
heating, it decomposes the ammonium salts before attacking tho urea. 
Ten c.c, of urine mixed with 5 c.c. olficinal basic lead acetate solution 
are allowed to remain twenty to thirty minutes, and then filtered. 
The filtrate and washings are heated on the water-bath for about 
seventy minutes. The voliimo is made ^up to 100 c.c., and 19 c.c. 
withdrawn and treated in the areometer with 12 c.c. of Moreignes 
hypobromite solution. The ammonia is estimated by difference, y 
e.stimatiug the urea in a portion of the urine which has b^n defecated, 
but not heated with lead acetate. i • .i • 

A comparison is made, in a table, between results obtained in 
this way with results obtained by the iloemer process and the JMoemer- 
Joquist method as modified by Bi'aunstein. vv . O. \ . 


Estimation of Thiocyanates with Permanganate. IIeiiman.v 
Grossmann and Lotiiar Holtkb (6'4<?w. Zeit., 190J, oo, • h 
Thiocyanates cannot be estimated satisfactorily by titration wi 
permanganate ill acid sclutious. Attempts to estimate t le su p la e 
formed in the reaction both in acid and ammoniacal solution proved 
unsuccessful. 

Bromine added to a solution ot ammonium thiocyanate causes, 
however, a complete oxidation of the sulphur. ■ 


Estimation of Caffeine in Coffee K i'^DKicu 
XoTTuouM iZeiisch. Nahr. Genussm., 1909, 17, 241 -- o). - ^ . f 

iug method is proposed as the result of a considerable ‘amount ot 
eiperimeatal work, each part of the process having been submitted to 
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a separate investigation. Twenty grams of the ground raw or roastej 
coffee are mixed with 10 c.c. of water and stirred occasionally for from 
one to two hours ; the moist mass is then transferred to a cartridge or 
extraction thimble, and extracted for three hours with carbon tetra- 
chloride. One gram of solid paraffin is added to the carbon tetia- 
chloride solution, the solvent is distilled off, and the residue is 
extracted with four successive quantities of boiling water, uring 50 c.c. 
the first time, and 25 c.c. for each of the following extractions. The 
aqueous solution is cooled, filtered through a moistened filter, and the 
residue is washed with hot water. The filtrate is treated, when cold, 
with from 10 to 30 c.c. of 1% potassium permanganate solution, and, 
after the lapse of fifteen minutes, the excess of permanganate is 
decomposed by the addition, drop by drop, of 3% hydrogen peio.tidc 
solution containing 1% of acetic acid. The whole is heated on a 
boiling water-bath for fifteen minutes, then filtered, and the residue 
washed with hot water. The filtrate and washing.s are evaporated 
to dryness, the residue is heated for fifteen minutes at a ten)|,ieratuie 
of lOO^ and extracted with chloroform. The cliloroforin solution 
i.s filtered, evaporated, and the residue of caffeine dried at 100 and 
weighed. Tlie caft'eine may be extrticted directly with chloroform fiotn 
the'filtrate after the treatmeiH with permanganate if this procedure 
is preferred. 


Reaction to Differentiate a- froml /3-Buoaine. G. Candlssio 
{Boll. chim. furm., l'J09, 48, 95— 96).— a-Kucaine is .said to he 
distiuvuislmble from the /3-compound by the action of mercunc 
chloride solution, with which it gives a white precipitate. The_autlii>r 
points out, however, that when the mercuric chloride is fiist aiidod, 
the tiirbiditv obtained di.-appears and is only permanent when tscess 
of the rea-ient is present. The two compounds may bo distmguidied 
as follow.s,' On adding to about 2 c.c. of a 1% solution of ^-euuune 
two drops of a .solution of 1 gram of potassium iodide, 0'5 gram ot 
iodine, and 10 c.c. of water, an intense reddish-brown colorutmu is 
formed immediately, and after one to two hours a slight dark hiosu 
precipitate is deposited, the liquisl itself becoming clear L uW 
■^iiiiitar treatment, a solution of u-eucaine gives at first an .t ULt.i 
reddi.di-b.own precipitate, which in one to two hours becomes orals ' 

coloured, the liquid having then a lemon-yellow colour owmg^to^t 

pieseiite of .'-uspyiidefi precipitate. 

Nicotine Silicotungstate and on the Estimation of Nicotine- 

GAimiK,. llEHTUAM) and .MAt-KicK J*v'LLIKR .Son. c ^ 

livl 5 2U— 2+.S). — Since Schloesiug s method foi the es ■ ] 

Licotine, depending on the extraction ot the alkaloid 'V.th ^ 

ether and subsequent spontaneous evaporation ^ „s„lts, 

titration cf the residue with standard acid, giies uii solvent, 

hie (1) to slight loss of alkaloid f 

(2) um-ertain end fitration point, and (3) .simul . ^i,ois 

oenain basic products along with the ““ted iis.i. 

devised a method of using “ j'- Lion of uicutint- 

alkaloid reagent (Abstr., 1899. n. 456), for the estimation 



ANALYTICAL CHEMISTRY. 


451 


^^icotine silicoturt^skUe, 12 W 03 ,SiOa, 2 H 20 , 2 C^oHj^N.^ + 5HoO, ob- 
tained by addiDg^ potassium silicotungstuto to nicotine tartrate 
dissolved in water slightly acidified with hydrochloric acid, is a pinkish- 
white salt, which becomes anhydrous at 120'^, and is decomposed hy 
alkalis or by magnesia. A. precipitate of the salt is formed when a 
solution of potassium silicotungstate is added to one containing 1 part 
of nicotine in 300,000 of water acidified with 1 part of hydrochloric 
acid per 1000. 

In estimating nicotine in tobacco, about 10 grams of leaf are ground 
and extracted successively four times with ten times its weight of 5% 
hydrochloric acid, each digestion occupying fifteen to twenty minutes 
on the water -hath. To the united liquoi’S, potassium silicotungstate 
solution (10 to 20%) is added, the precipitate collected, washed, and 
placed in a distilling fiask with water and magnesia. The nicotine 
thus liberated is distilled off, preferably in a current of steam, collected 
in water, and titrated with standard sulphuric acid. A number of 
results quoted in the original indicate that the process gives good 
results, and is more suitable -for purely scientific work than that 
of Schloesing. X. A. H. 

Colour Reactions of Indole Derivatives with Sugars. Julius 
Gxezda {Conipt. rend., 1909, 148, 485 — 487). — Ten c.u. of a concen- 
trated aqueous solution of glucose are boiled briskly and treated with 
two drops of sodium hydroxide solution and 6 — 10 mg. of 2-methyl- 
indole. When no more oily drops remain, the solution is allowed to 
remain for two minutesand then rapidly cooled. Two drops of fuming 
hydrogen chloride (D 1T9)* are added, and when the solution has 
become pale, 3 c.c. or a little more of the acid. The green precipitate 
obtaiiied under these conditions consists of .a mixture of two sub- 
stances which have not yet been completely separated. No precipitate 
is obtained with sucrose, ratJinose, inositol, or amygdalin. 

The precipitate is in some . cases of a different colour when the 
hydrogen chloride is added to a Iiofc solution. Rhamnose, liextrose, 
galactose, l«vulose, and lactose give green precipitate.^, both in hot and 
cold solutions. JCyJose, arabinose, and ganbo.se give green precipitates 
in the cold and red precipitates in the hot Sfdution. 

Glucosoxime gives a red precipitate in each case. SFannose and 
malto.se form green precipitates in the cold, but in hot solution the 
precipitates are brown and violet-grey respectively. 

TJnder the same coudition.s, * 1-methylindoIe gives an azure-blue 
precipitate with glucose in hot solution, and 3-methylindole, a brown 
coloration. W. 0. W. 

Detection of Albumin and Mercury in Urine. Cahl Boenixg 
{Chem. Zeit., 1909, 33, 376 — 377). — The author lia.s ariived at the 
following conclusion.s. When testing urine for mercury, the urino 
should not be filtered as the mercury may be coutaiued in the depo.sit. 
If the usual tests for albumm fail, but if the deposit shows the 
presence of kidney cells, it is quite possible that the albumin has 
precipitated as an insoluble mercury compound. Hence, when testing 
* ilisprinlBd as D l‘i2 in original. — A uthok. 
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the urine of a patient undergoing mercurial treatment for n-lbuijii,,, 
the microscopical examination of the deposit should not be omitted 

r- oek. 

Detection of Protein in Urine. G. Haswell Wilsox {J, 
BiiCt., 1909, 13, 484 -499).— The biological tost (deviation ot the 
complement) is from ten to one hundred times more sensitive tliKn^auy 
chemical test for .albuminous substances in urine ; it camiot be 

obtained with normal urine; this property when present in disease is 

destroyed by boiling and unaffected by dialysis ; it apparently resides 
in the albumin and globulin, and a mixture of the.se proteins obtained 
from the urine by salting out has a deviating power etpial to ihat of 
the orjifinal urine. '1 • 1). H. 

3iuret and Nitric Acid Tests for Protein. Kaui, H. \mx 
Norman (Bio.-Chem. J., 1909, 4, 127 — rl35). — Ihe delicacy of these 
reaction.s was studied especially front the point of view of detecting 
protein in the urine. , The limit of delicacy of the nitric acid test is 
six parts of albumin' in 10,000,000 parts of distilled water, or in 
3,000,000 of urine. The limit of delicacy in the biuret reaction is 
four parts of albumin in 1,000,000 parts of water, or in 2000 of urius. 
Uric acid, urates, ami creatinine interfere with the re.action. The 
intensity of the biuret reaction' is increased by boiling. W. Ii. H, 

Abraatol. Ekcole C'oveli.i {Boll, clum./unn., 1 900, 48, 53—56).— 
Tlie dark coloration obtained after precipitating a .solution of abrastol 
with basic lead acetate, and boiling tbe filtrate with mercurous nitrate 
(Vitali, sVbstr., 1908, ii, 042), is due to the reduction of a part of the 
mercury to the metallic slate. 

Abia.stol is a sen.sitivo reagotit for the iletection of nitvoiH acid, and 
conversolv. When a drop of dilute nitrous acid is mMetl to a solution 
of abrastol, and eoncentratetl .sulphuric acid then poured d.t\vn the 
inclined wall of the test-tube, a luby-red ring is produced, 'lien 
ys-phenvlenediamine is addeil to a concentrated solution of abrastol, 
.ind then ferric chloride, a blue coloisition, changiiig to red, is 
produced. In dilute solution, the red coloration only is obtained. -I 
1 1 1.50, ‘Jiht solution of abra.-tol gives the coioration in lire luiimtcs. 

An alk.iUne diazotise.l solution of ato.xyl gives a red coloration ''idi 
abrastol, tbe s.dution becoming iluorescent, owing to tlio lution o I e 


lilkiili. 


C. H. 0. .. 
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The Dispersion of Light in Gases. II. Ethylene and 
Ethane. Stanislas Loria {Bull. Acad. Soi Cracow, 1909, 195 — 207.* 
Compare this vol., ii, 270). — Some small moJificafcion.s have been made 
in the method previously employed. Ethylene, puritied by fractional 
distillation at the temperature of liquid air, gives the values 
a*=0-0006303 and i = 1*477 x 10"^® for the constants in the equation 

Ethane, prepared by the Grignard reaction, gives the value.? 
ct = 0’0007365 and 6=s9'308x 10“'*. The results hitherto obtained for 
gaseous hydrocarbons are nob in agreement with the requirements of 
the valency-electron theory. C. H. D. 


Wave-length Tables of the Spectra of the Elements. Sir 
• Henry E. Hoscoe, Marshall Watts, Sir W. Js^ormax Lockyer, Sir 
JA.MES Dewar, Geoiwk D. Liveinu, Arthur Schuster, W. Noel 
Hartley, Wolcott Gibbs, Sir William de W. Abney, and Walter 
E. ADENEY(5ri^. Assoc. JiepoH, 1908, 119 — 201). — Wave-length tables 
of the arc and spark spectra of tirntaluin, zirconium, and lanlbanum. 

T. H. P. 


Wave-lengths of Lines in the Secondary Spectrum of 
iHydrogen- Herbert K. Watson {Proc. Boy. 8’bc., 1909, 82, A, 
|1S9 — 204). — Accurate measurements of the wave-lengths of lines iit 
ithe secondary spectrum of hydrogen have been made, three primary 
jhydrogen lines and the yellow and green mercury Une.s being used as 
Jstandarda, No lines could be detected on the lo.ss refrangible side of 
fche C-line, but, on the other hand, a considerable number were 
jineasured the wave-lengths of which were less than A = 3046, which is 
he theoretical limit of the primary spectrum accoixUng to Balmer's 
ormula. Some of these very refrangible lines may, however, be due 
10 the presence of water vapour. H. M. D. 


I Radiation and Temperature of the Flame of the Bunsen 
iuruer. Edmond Bauer {Gomyt. rend., 1909, 148, 908 — 910). By 
method depending on the reversal of the I)-VAy, the moan tempera- 
ure of the radiation from aBun.sen burner has been determined, the 
alue obtained is 1750—1760“, in exact agreement with the result 
btaiued by the emission method already described (this vol., ii, 106). 
ly the same method, the temperature of different regions of the ilame 
as been determined j the cuiw© representing the results corresponds 
ritb those obtained by Schmidt, who measured with an optical .pyro- 
meter the temierature of a platinum wire immorsod in the ilame 
inauy. Diss. Berlin, 1909), except that tho value? of tho latter 
pserver are 50*^ lower throughout. The agreement of the two inethoas 
* and Ann. Pkysik, 1909, [iv], 29, 605—622. 

VOL. XCVJ. ii. 
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indicates that the temperatui-o is the essential factor in the emissiou 
of lioe spectra by flames. 

Neither the absorptive and emissive power .of a flame for the le.sidual 
rays- of fluor spar, nor its temperature is sensibly affected. by renderioe 
it luminous and a conductor of electricity. (h ^ 

Abaorption of Ultra-violet Light by Dilute Solutiona. p 

PiunuCK {Fhil. May., 3 909, [vi], 17, 710 — 715). — The observation 
that the electrical action of ultra-violet lij'ht is diminished \ ei-y mucii 
mere by passing through tap-water than through distilled water has 
led the author to examine the absorptive power of dilute solutions 
The dependence of the absorption on the concentratiou of the solution 
was investigated in the case of sodiuur chloride and potassium bromide 
The latter salt is much more active than the former; the galvanometer 
deflexion after passing tiirongh 15 mm. of a 5 x iy.soKition was 
only O' 91 of that obtained after p.assing through 15 inm. of distilled 
water. Ubservatious on supply water and artiflcial water contaiDin*' 
the same chief constituents are also rec*orded. H. 

New Type of Magnetic Decomposition of Absorption Bands 
of Crystals. Simultaneous Production of Systems Circularly 
Polarised in Opposite Senses. Jk.w Bkc^ueukl rend., 

1909, 148, 913 — 915). — Fui tljer examination of the plates retnosenling 
the absorption spectra of crystals of tysoiiite at - 25IP (comparti 
Becnuorel and Unues, Abstr., l'J08, ii, 338) show tliat under the 
conditions in tiuosliou one of the line.s gives a quadniplut funned by 
two doublets polaiiscil in oppu.silo senses. Furiher obsorvation^i ut 
-'193'’ with vuryiiig inaguetio fluids oonflrm these coiiclusum.s, 
Dufour {Le 1908, 5, 295), who lias made somewhat similar 

bbsei'vations on the emission spectra of certain chlorides and lliioiides, 
a.scribed them to incomplete polaris^rtion of the liglit, but it is now 
shown that polarisation i.s complete. The observalioiis ;ue best 
iiUerpieted on tin* a.-'sinuption of tlie exi.steiice of ]>osilivo election-s 
(compare Abstr,, 1908, li, 751). (i. S, 


Tribolumineacunce. Mw Tiivt' iv. Xcltsch., I'.'u'.b 10, 

255 - ' 258 >. — A claim for prim ity in respei-t of certain eb.-^ervAliohs 
recorded by tierne/. (this vol., ii, lU8). .^lany of the disK-iepiuicicn 
Ijetween the two sei'ie.-5 of ob-seivation.-i are shown to bo roudiiy 
explainable. II- -M.l). 


Electro chemistry of Light. VI. UTldkk lb B.\N' iauT {J. 
Fhysi'nl Che"i., 191''..', 13, 2fl9 331. Compare tlii.s vul., ii, -lb'-!).— 
The autlior gives a third .^et of e.xcerpts from papers dealing with 
-solari-^tiuii. A leugtiiy .summary of iho coiiclusious ^v]lieb have been 
drawn by tlie various aulhxrs uiuler review do.iLs mainly with the 
nature of tim latent photographic imago and it.s roveisal. K. 5. t. 


Calculations in Photochemical Processes. Ai.Fkko I»vK(A^r., 
1909.42, 1115- 1119. r.nupai-e Ab-tr., I 'JUS, n, 338 ), -It is cbniucd 
that Weigert'.-; treatment of the subject (lliis vol,, ii, 219) is [Ji’actifi' > 
identical with that developed previously by tlie author. J. 3- 



GENERAL AND PHYSICAL CHEMISTRY. 


455 


Photochemistry of Silver (Sub )haUde8, A. P. H. Tkivelli 
{Proc. K. Akad. WeUnseh. Amsterdam, 1909, 11 730—748 Onnma.o 
1908, ii. 1036).-Tl,e author i. of the opinion that a sciTof 
sub-hahdes containing grailuafly decreasing proportions of haloi^en 
arc formed m the photochemical decomposition of the silver halides 
Prom observations of the colour changes which take place under 
different conditions, the colour sequence of the successive sub-halides 
has been found to be ; green, bluish-green, blue, violet, red, oraiif'e, 
yellow. Since the order is tho .same for different halogen.s, tlie 
snb-halidcs of analogous couipositiou appear to have analoaou.s 
absorption spectra. ^ 

In the simplest case, the coIour.s which appe.ai- may bo referred 
to f(jur correspondinjj witli four siib-halidos, which arc supposed 
to be related in the following way : 

i8{blue) Y(rt>(.f} ’ 

— ^ 2«Ag. If the o-sub'halido is the final product, 
5(y«lIow) 

and coriesponds with Ag^^X,,, then n is efjual to 4, aud the formultc 
of the four sub-halides may be written Ag^^X^, Ag^X,., Ag^^Xj,, and 
AgfiX^. ’ II. M. D. 

Stability of the Colours of Minerals Produced by Radium, 
COKNKLIO Doeltek (Cmlr. J/m., 1001), 2r‘>2— 234. Compare this vol, 
ii, 3G3). — The colours produced l*y subject.iog various minerals to the 
action of radium ray.s are in many cases (sapplure, quartz, fluor spar) 
destroyed by beating the mineral at about 300'^. Ceneraliy, the 
colour resulting from the action of radium is destroyed by ultra-violet 
light, more especially with lluor spar, rock salt, topaz, and sapphire. 
The colours produced by acting on natural rubies and emeralds with 
radium are very stable, but are neverlijeJess destroyed by ultra-violet 
light. Artificial rubies, likewiNC coloured diamonds, are not appreciably 
altered either by ladiiuu ray.s or ultra-violet light. 

The perioil.s of expo.--nre necessary to produce the %’aiious colour 
changes differ largely with tl»e various minerals. Pluor spar is 
e-'ctremely sensitive, whilst Iho several varieties of quartz change 
very slowly. W. M. G. 

Expulsion of Radioactive Matter in the Radium Trans- 
formations. SiDXEV Russ and Wai.trr Makow'er {Proc. Roy. Soc., 
1009, 82, .1, 205— 224 *■). — Experiments are described in which the 
authors have investigated the radiation elTects which result from the 
lecoil of tho atomic re.sidues when a- and /3-particles are emitted from 
fadiuni emanation and its products of disintegration. When the 
emanation i.s condensed at tho bottom of an ’exhausted tube immersed 
in liquid air, active deposit particles are radiated up the tube. From 
the rate of decay of the activity wliich collects on a surface exposed to 
the radiation from the condensed emanation, it appears that both 
radium-A .and -^are ladiated. In air .and hydrogen, the amount of tho 
radiation wliich icachesa surface at a tixtd di^jtauee from tho condensed 
emanation ia an exponential function of the gas pre.ssare. 

* ami FJojaikai. Zcitsch., 190th 10, 301 — 872. 

30—2 
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A surface which has been rendered active by exposure to Gni;iija.tion 
is found to radiate both i-adium-JS and radium-C' through an exliau^ted 
tube. Sinco it is probable that the transformation of radium-iS >yives 
rise only to ^-particles, the radiation of radium-(7 must be duo to the 
recoil of the atoms i-esulting from the emission of electrons. 

n. M. 

Volatility of Radium*A and Radium-C'. Waltkr 
{Mem. Manche&ier Phil. Soc., 1908-9, 53, (2), 1 — 8). — A nickol rod 
exposed to a known quantity of radium emanation for ten minutes at 
a series of gradually incre;ising temperatures, the a-ray activity of tlie 
rod being examined after each exposure. At SSS'^ the initial jiqnd fail 
in the a-vay activity was found to have nearly disappeared, am] ajj ^ 20 '-' 
there was practically no evidence of the initial fall. 

The observations indicate that radium-*! begins to have an ajjpveci- 
able vapour pressure at 800'', and that at 900'-^ , it is completely 
volatilised. 

In the investigation of the volatility of radium-C, the active 
deposit from radium was collected on plates of various materials by 
exposing them to emanation for several hours. After the bpss of 
surticieut time for the radium-*! to have almost completely disappeared, 
the plates were heated for. live minutes at various temperatures in a 
platinum-strip furnace, and the loss of activity determined. Experi- 
ments with platinum, nickel, and quartz plates indicate that tb 
volatilisation of the radium-C is iutluonced by tlio nature of the 
material on which it U dej'osited. In all cases volatilisation begin-, 
between 7tiU' and S0U'\ but whereas it is complete at 1200’ ^vhl‘Q 
deposited on platinum or nickel, it is still incomplete at lOOO'wljtn 
deposited on «piartz. 

An ev{*<'nment is described which show.s tliat radium-C- is nut 
elcetiically charged when formed from radium-A. 1{. .M. 1). 


Condensation of the Radium Emanation. Eu.sest KL i'iinaiMiD 
J/u'/., 19U0, [vi], 17, 7-3 — 739. Compare this vol,, ii, 2u2).— 
tempcr.ituics at which radium emanation condenses nnilcr 
dilVcriiit pres.stircs have been determined. The following results sue 
iccordcd : 


i' ' :-iiure - T27' -lOl' -7S' -05* 

V.u.-r.ir j.rc-5«uv- O-'J 5'0 25 70 nii. uunMivy 


At tbo temperature of air the volume of the liquid omann- 

tloii corresponding with lUO lug. of ladium was found to be not 
greater than 1'3 x 10 ■* cubic iiim. Aasnining that the emanation h 
moiiutomic gas of atomic* 'veight 233, it is calculated froci tiiis 
the density of lii^uid emanation is not less tlian u. lb 31. !'• 


Differences in the Decay of the Radium Emanation. 
llcriiKuruHij and Y. Ti.i»MiKosKi {Mem. Manchester 1 
53, (3; \ii). — .Mra.-iiremejit:- of tho rate of <lccHy of radiuui 
hive ruowr. iltit this ia often irregular, and depends to suiiie 
the tioatUiCLt to which the eiuauatiou has Inieu subjected. * ^‘^1 ’ 
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puvifiod by condensation with liquid air, was found .'to 'decay for tlio* 
first five days with an average period of 3-58 days ; between five and 
twenty days the average period was 3-75 days, whilst between twenty 
find forty days the decay was nearly exponential with a period o£,3‘85 
days. A second preparation was found to decay exponentially from 
the commencement with a period of 4*4 days. The samples of 
emanation which decay most rapidly are more easily • absorbed by 
water and are more easily condensed by lirpiid air than the more 
slowly decaying fractions. The products of transformation of the 
emanation which decays slowly could not be distinguished from those 
of the rapidly decaying emanation. It appears probable that the 
physical and chemical properties of the emanation vary to some 
extent with the life of the emanation, and that the atoms 
undergo a progressive change in properties before di.sintegration. 

H. M. D. 

Direct Evidence of the Charge of the a-Rays. HEiNRicir 
GitKiyACHEE {Ber. Dent, phy^ihil. Ges., 1909, 11, 179 —184). — The 
experimental demonstration of the positive charge of the a-rays is 
rendered difbcult by the fact that slowly-moving electrons are 
simultaneously emitted by radioactive substances. The method of 
demonstration described is similar to that which has been used to show 
the negative charge of the /^-rays; the a-ray.s ai'c allowed to fall on a 
thin, metal plate, which acts as receiver, and in order to prevent the 
escape of the charge, this plate is combined with a plate of solid, 
insulating material. H. M. D. 

Leakage of Helium from Radioactive Minerals, lion. 

iloiJERT J, Strutt {Proc. Roy. Soc., 1909, 82, d, 1G6 — 160). — The fact 
that helium is not always present in larger quantity in geologically 
older minerals than in more recent formations of equal activity has 
been attributed to the esca^Ks of the gas. In connexion with this 
hypothesis, experiments have been made on the rate of leakage of 
helium from monazite .and tliorianite, which .«how that helium is given 
oil: at a rate which far* exceeds tho rate of production by radioactive 
change. The accumulation of tlie gas must be due to the fact that the 
conditions of existence of the minerals in nature aie much more 
favourable to the retention of helium. II. D. 

Absorption of Bontg'en Kays. Charles G. Barkla and G. A. 
Baulkr {Phil. Mag., 1909, [vi], 17, 739— 7G0).— The authors have in- 
vestigated tho absorption of A' rays^ by various eleineuls, using 
■homogeneous beams of varying penetrating power. For soft rays the 
absorption coeQicients of ditt'ei-ent elements remain in the same ratio 
when the penetrating power of tlie rays changes considerably. As tho 
primary radiation is made more penetrating, a point is reached at 
which the absorbing element begins to emit homogeneous secondary 
rays which are characteristic of the clement; at this point the absorp- 
tion increases very rapidly to a maximum whicli corresponds with an 
absorption many times greater than that experienced by a somewhat 
less penetrating radiation; further increase in the hardness of the' 
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' nrimTvv rays leads to a diminution in tlie absorption, and corvesponrling 
with' this the secondary radiation decreases at the same rate as the 
ionisation produced by the primary radiation in a thin (Hm of air, ot 
the various elements ex.amined, chromium, iron nickel, copper, vine, 
platinum, cold, and arsenic were found to emit these characteristic 
Lmogeneous rays. No such radiation was_ observed m the case of 
carbon, magnesium, and alumnimm. It is pointed out tliat the 
behaviour of nickel in all emission and_ absorption expcrnnents 
corresponds with that of .an element ot atomic weight 61^3,^ 

■ Conversion of Diamond into Coke in High Vacuum by 
Cathode Rays. A. A. Camphuli. Swiston (Proc. Koy ,Soc, 1909, 
82 A 176. Compare Abstr., 1908, 11, 275).— fepectriim tubes connected 

with a cathode-ray tube containing diamond, on wliich tlie cathode 
rays avere focii.ssed, were sealed off before and after the coiiverrion of 
the diamond into coke. No difference could be detected the tivo 
spectra except in regard to tlio relative bnghtness of certain linos. 

If cas is ret free it can therefore only ho one or more of the com. 
uarativeiy' ccmino’n gases usually found a.s residuals in catlio.louay 
tiibe.s e.xhausted from air in tho ordinary way, 11, .M. D, 

Radiation of Potassium Salts 'b' T' 

14 .Q ()io ‘‘12 C’oinpf^ro ( 'Anij'bt‘11 and Wood, Abpti., 1 Jil < , ii. -h . 

Jhd ennaii and Kennedy. Aloxtr., 1908, ii, 750). It is shown by 
absorption exporimonts with tin-foil that, contrary to the stntenients 

urevions obreivers, the radiation from potassium sal s is Imly 

hon ooont.o i.s thUhsorption follows the formula / = /„e where s 
the intensity of the radiation which has traversed a th,ckncs,s, , , of he 
.1 .. ,.l,in,r substance and /„ is the initial intensity. 1 .le ratio X p, 
there is 'the coefficient of absorption and ,i tlie density of tlie tin, is 
10. which is regarded as .supportiiig Ihoview th.at the r.adiatioi, ommsts 

of the radiation renders it improbable that the lalic 
acul-uy of salts of potassium is duo to a known active eleniont^ ^ 

Distribution of Thorium in the Earthy Surface Matenah 
Joii.v .IO..V t/Viif, dfuy.. 1909. Ivi] -’Kp,;: ’.„,tevial to be 

detection of thorium in r/"'' t,.,,,|,,,„.fi.cc rea 

examined is brought into so u ion >. icUux condenser t"' 

The solution is boiled in a tlask Intod rndiiin.. 

twentv to thirty iiiinnlos in oidii to c. [ ^ , ,„i, the Ihsb >" 

emanation, and then a slow- <.urien, of air - ; Ariangeniem- 

order to transfer the emanation to the v'ec |he same 'clo, ity ot 

Are de-cnhe,l for drying the air and ' ‘ op, inns, all tbe 

uir How- in successive e.xperimeiits. i ,,,i„ ihoiiiiin. 

rocks ex.ii, lined bv tlm author were found t'> Plan. 's ohsevva 

re-ults obtained with Vesuviall lavas meoid otninsplifre at 

on the .it.undai.ee of thorium enianat^^^^ ^ 
ll.me The .piautities of thorium observed lu soim 
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are about three times as large as the average uraninm content of* 
rocks. H. M. D. 

Thermal and Ionising Aetion of Thorium in Rocks. .Gian 
A. Blanc {Atli It. Accad. Lincei, 1909» [v], 18, i, 289— 294).— The 
author has found previously (Abstr., 1908, ii, 248, 452; 1909, ii, 
366) that a sample of soil in Rome contains at least 1'45 x 10“^ 
c»ram of thorium per gram, whilst 5 samples of granitic rock con- 
tained from 2*07 to 8‘28xl0~^ gram per gram. He now proceeds 
to consider the two following effects due to the presence of thorium : 
(1) the heat effect, produced principally by the transformation of 
kinetic energy accompanying the absorption of the a-particlcs in 
the interior of the rock and soil, and (2) the ionising action of the 
air, owing to the radiation directly emitted by the various products 
in the soil. 

The above figures, together with Begram and Webb’s results (this 
vol., ii, HI), give the quantities of heal generated per hour in 1 gram 
of the soil and rocks examined, owing Co the thorium present, as 
varying from ilAS to 19*70 x 10“^^ cals., the mean being I'Ol x 10"^ 
cals. This amount of heat is about dmible that produced by the 
nranium-radiiim-vadium*/’ group in the igneous rocks examined by 
Strutt. 

The mean proportion of thorium existing in tlje materiaU examined 
by the author being 4*25 x 10""’ gram per gram, and that of radium 
in the igneous rocks ex.amined by Strutt being 3 * 85 xl 0"^2 gram 
per gram, the intensity of the y-radiation eniit.te<l by the thorium 
in the former case will be 5*7 times as great as that of the y-radiation 
due to tlie radium in the latter. 

The method employed by Kve (Abstr., 1006, ii, 593) for deducing 
the quantity cf radium couUiiied in 1 c.c. of the soil :it Alontrea 
from the intensity of the i>enetr:iting r.adiation emitted V)y the soil, 
is inaccurate, since the observed ellects are due to oil the radioactive 
substances present emitting y-r.avs. To this is probably due the 
discrepancy between the results obtained by hve {loc. cit.) and 
those given by Kv© •and j\lclntosh (,-Vbstr., 190i^ ii, i29). 

T. H. P. 


Product and Raya of Uranium-A'. Freukrick Soupy {Aature, 
1909, 79, 3G6— 367; Le Radium, 1909, 6, 53).— The difference 
between the atomic weights indicates the expulsion of three a-particles 
in the change of uranium into r.adium, of which only two are Known. 
IJranium-A preparations, aftei* the decay of the /3-activity, were 
ffound to posse.-s a feeble re.sidual a-radioactivity, which remains 
constant over a term of years. The constancy is attained before the 
/1-radiation has decayed, so that if the a-ray substance is a lue 
product of uiuuinm-A-, it must be the direct product. Some oi the 
/i rays of uranium-A' are very dilUculb to deviate by a inaguetic 
field; and possess values for Up as high as CiuOO whilst with radium 

somh rays with values as high as SIOOO to 1,000 are presen . 
The velocity of these rays must be more than JOl,. of that of light, 
and their mass from four to six times the normal mass. 1 heae 



460 


ABSTRACTS OF CHEMICAL PAPERS. 


'facts h.ave prevented so far the attempt to detect the growth o[ 
the feeble a-radiation during the decay of the /3-radiation, to bo 
expected it the a-ray substance is a product of uranlmu-X 

F. S. 

Rays of Uranium-X Fbedebtck Soddv {Nature, 1909 , 80 
37 — 38. Compare preceding abstract). — A second serios of e.vpei-;! 
nients has indicated the growth of the feeble a-radialion before 
referred to during the dec.ay of the /3-radiation of urjinium-iP 
Fifty Icilos. of nranyl nitrate were employed. The uranium-y 
immediately after preparation, when examined in a magnetic field 
such that no /3-rays with value for Ifp below 8640 could enter the 
electroscope, gave no a-rays. The leak in the electroscope was 
due, one-fourth to y-rays, and three-fourths to still undeviated 
/3-rav?. In a few hours a feeble a-radiation made its appearance, and 
grew' to .a maximum in 2*5 days. It has since remained constant. 
The results are not yet capable of a complete interpretation, but 
indicate the existence of a new substance, presum.ably in the 
uranium-radium seiie.s, with a pieriod of the order of one d.ay, the 
product of which gives .t-rays and has a very long period of life. 


•y-Bays of .Uranium. Fkederick Soddy and Ai.f.xakdkb S. 
Rt'SSEi.i. Ztxt-<ch„ lObO, lO, 249 —25I).~ -'rhG .authors have 

separated uraniiim-A' from lifts kilograms of uranyl uitrate, and 
e.xamiueil the -y rays which it emits. The whole of the y-radiation 
of uranium is emitted by uranium- A'. The activity of thi.?, as 
moa.sured by the -/-ray.s, falls to half value in twenty-two days, which 
is i'leutical with tlio half-dcc.ay jieriod obtained by exaiiiination of 
the /3-ray.s. 

The absorption of the y-rays by different substances was exarnined. 
The absorption in load for thickne.s.ses ranging from 1 to 5 cm. takes 
place acconling to an ex|ionential cr|u.atioii, the vidue of the 
!absor[ition-coftiicic-rit (A) being 0*62. In general, the value of -Vti 
is e'lual to (i tiS:), whereas the corre.-ponding ratio for the -yr.ays of 
radium is O O'il. This rnr.an.s that the y-ray,s of uranium arc 
absorbc'l about two au'l a-half times as ([ttickly as those of railurai, 
Although (l■b,■)5 is the mean value of A'/, the separate values vary 
from 11015 (tvun) to 0 iu;,*> (jraralllti), arrd the e.xactne.ss of the density 
law is 'luesttone'l. . , 

Fur greater tliickues.-es of absorbing material than corrcsponil witli 
Sent. Cl i.ail, r!..' value of tbo nb.sorptiorr-eoetlicicnt diminishes, and 
there is -orite evrilerice of tho existence of rays which ' 

poneti'Ating than the y-rj\ys. ■ ■ ‘ 


Conduction of Electricity in Electro-negative Vapours and 
.4, -Rays. Otto Ukichknukim ( Her . Ueul .' j > hysxkal . Oes., ’ 

lbA-17s).-F.xpe.l..,e..ts or, the dirfebargo of eleotr.crty 
r.xhau.stci tubes containing halogens and other 
are di'soi-ibt'l. The abnormally large fall of potential ^ 

whicb characterises the ili.schaige through such tubes is pp 
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be due to the facility with which electrons are absorbed by the# 
electro-negative vapours. In support of this view it is found that the 
potential drop at the anode is greatly diminished when electrons are 
generated in the discharge tube by means of a AVehnelt cathode. 

When. discharge tahes place through a tube containing phosphoruB 
vapour, the degree of exhaustion gradually increases, and this is found 
to be due to the deposition of the vapour in the form of red phosphorus 
on the walls of the tube. An experiment is described which indicates 
that the phosphorus vapour is negatively charged. The discharge 
through iodine vapour also leads to a gradual exhaustion of the tube ; 
the degree of exhaustion diminishes if the tube is left for some hours! 
An explanation of this phenomenon has not been obtained. 

A new type of radiation (..rlj-rays) emitted by the anode is desciibed. 
These are similar to the /r|-rays which Goldstein has found to be given 
off from the cathode. The ylj-rays are positively charged, and it is 
supposed that the rays are formed from negatively charged gaseous 
ions by the loss of two electrons. H. Jkl. D. 

Electrical Conductivities of very Dilute Solutions in An- 
hydrous Sulphur Dioxide. Paul Dutoit and Ernst Oyu {J. Chhn. 
Phys.y 1909, 7, 189 — 203). — Walden and Contnerszwer (Abstr., 1902, 
ii, 245) have found that the laws which hold for the conductivity of 
aqueous solutions are not applicable to solutions in liquid sulphur 
dioxide. The majority of organic solvents were formerly considered 
to behave similarly to sulphur dioxide, but Dutoit and his co-workers 
have shown that with very dilute solutions tho same laws hold as for 
aqueous solutions, the only difference being in the dissociating power 
of the solvents. The authors have consequently further investigated 
the behaviour of liquid sulphur dioxide as a solvent. 

A .special apparatus was devised in which the solutions could be 
made and diluted to any strength without once coming into direct 
contact with the external atmosphere, all traces of moisture being 
rigorously excluded. The Jirst experiments were made in red light in 
order to prevent any photociiemical action whicli would result in the 
formation of sulphur tvioxide, but it wa.s found , that white light had 
no effect on perfectly anhydrous sulphur dioxide. ^loreover, under 
the same conditions, ox 3 ’^gGn has no oxidising effect, even in tho 
presence of the platinum electrodes. Tbe specific conductivity of 
anhydrous sulphur dioxide at —15^ wag found to l)e 0-S5xl0~', 
which is the lowest value the authors have obtained for any solvent. 
The electrolytes used were telramethylammoniuni iodide and bromide, 
and tho iodides and hromides of ammonium, potassium, and rubidium ; 
'^ho dilutions varied from 125 to 64,000 litres. The results show that 
the molecular conductivity tends towai'ds a maximum as the dilution 
increases, although this maximum is not attained at 64,000 litres. 
Graphic extrapolation aud calculation by O-stwald a formula gaye 
approximately the same numbers for the conductivity at infinite 
dilution ; these numbers conform to Ivohlrausch s law of the inde- 
pendent migration velocities of tho ions. In the stronger solutions 
the salts of tetrametliylammonium are much more strongly dissociated 
than thoso of the alkali metals, and the iodides more than the 
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.bromides For dilntions of 8000 litres, Ostwald’s dilation law holds 
approximately, the salts of rubidium giving the worst reanlts^^ ^ 


Temperature-coefficient of the Electrical Conductivity of 
Certain Acids and Bases in Aqueous Solution. A. WiiRjrAxs 
(Ann. rhysa-, 1909, [iv], 20, 104—200, 62:1— 624).— The author has 
measured the conductivity of IrV, JrV, ]A, jtiV, and .solutions of 

hydrochloric and nitric acids and of jwtassinm and sodi.im Iiy(hoxide,s 
at O' 18', and 32'. From the data, tlie values of tho constants o .md 
c' in the equation A', = K,.( 1 -t- c( -4 cl-) aro calculated and compared with 
the coelHcients given by other oh.servers. H. il. D. 


Behaviour of Ethyl Ether on the Passage of an Electrical 
Current. Johaxxes SriiitonKit (,l ;m. I'hy^ik, 1909, [iv], 20, 12o— 152), 
— Tlie electrical oonduotivity of ethyl ether h.a.a been exaiuincd in detail 
with the object of throwing light on certain discrepancies whicli are 
exhibited by otlier feebly condu.-tiiig liquids. The observed conduc- 
tivity depends very largidy on the previous treatment of the platinum 
electrodes. If the electrodes arc charged with gases, the raireut 
increases with the applied A'.,!/./’, more rapidly than corresponds with 
Ohm’s law. The .application of higher potential difl'erenccs appears to 
f ivour the liberation of .substances from the electrodes, which give rise 
to ions ill the ethyl etiior. With electrodes which liave been heated 
to redness to remove volatile impurities, this effect is not observed, 
but the exi.steiiee <if a saturation current is indicated. Wlion the 
ciiiTcnt is pa.-sed in the same .liroclion through the ethyl ether for a 
considerable time, tho eondiietivity diminishes and approxiinate.s 
asymptotically to a lower limiting value. H. M. I>- 


Oxidation Potentials in Non-aqueous Solvents. Kiciurd 
■\ 11 K 00 and ,r. NF.rsTAOT (./-.il.<cli. AAfktrochem., 1909, 15, .C-t-tch), 
1- Neni-t helieves that oxi.lisiitg ami re.hieiug agents react witli the 

solvent -water, formingo.xvgenaml hydrogen, which tdiange the electioi es 

into oas electi odes of .lelinite potential. The aiithor.s test tins view la 
measuring tho potentials of a plaliniim electrode in so ntions ot 
cuprous a'ld eiipn,- .■hhuides, and of feriou.s .and fenic clilondo, in 
pure dry pviidii.e : the potentials aro , 

'lectro.ie in a solution of silver nitrate in pyrid.no. I'« 
show that the i-,te,.tials in the pyridine solutions .are M ' “ 

as those in aqueous solutions, from, wh.eh the authors ' ^ « 

,.l,.sion that the potential of .lie ele.-trode is due to » ’'-j- , 
of charges hetwoen the ions ..f .lilTcreiit valency at its -stnl.aa.^t 
iiitei vention of water being unessential. 

Electrolytic Potentials of Silver and ’rhaUmnn^ ,,oJenbal of 
I’.iti.si.KK \Trlul.^. I'nrn-I.ifi ,xoc., 1 9t)'.i 4, In- ' )• ^ IDoalniiiel 

silver eieettodes, freshly silvered and measured ’''e' f.yp.t volts in 

electrode, has the value + 1 -1176 volt in silver ml J vtilcnlated from 

silver acetate solutions, the ionic nitrate O' 

the eoniliictivlty of the ele.-trolyte. lhalliitm in 
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-0 042 volt, and in thallous chloride, -0'042 volt. The values in* 
thallous hydroxide increase with the dilution of the electrolyte, .so an 
indirect method has been u.scd, a thallium electrode in thallone nitrate 
being- used for comparison, and the liquid potential dillercnce beim- 
calculated by Planck s formula. This gives -0 044 volt. C. H. D. 

Part Played by Contact Electrification in the Permeability 
of Membranes to Electrolytes. Pifure Girard (Compt. renl, 
1909, 148, 1047 — 1050).— It was shown (Abstr., 1908, ii, 456) that a 
membrane interposed in a liquid concentration couple lowers the 
voltage if the liquid in question is acidic or basic, but not if neutral. 
The mcmbrane_ is considered as a bundle of capillary tube.s at the 
surfaces of which contact electrification takes place in the manner 
suggested by Perrin (Abstr., 1908, ii, 754). A difference of osmotic 
pressure on the two sides will ostablish a flow through the membrane, 
leaving an excess of positive and negative charges on either side. 
This is the same as a filtration KJf.F., so that its value can be 
calculated with the aid of Helmlioltz’s theory. The agreement between 
calculated and experimental values is not very striking, however, 

Acids and bases which diffuse in water mare rapidly than neutral 
salts traverse a membrane more slowly, since, it is supposed, they 
electrify the membrane by contact. Tf .a salt solution diffusing through 
a meuibrano into water is rendered slightly acidic or alkaline, the 
membrane becomes polarised, and diffusion, is promoted oi’ hindered, 
according to the direction of the E.if.F. set up. Thus the amount of 
magnesium chloride passing in thirty minutes from a normal solution 
into water across a film of gelatin was found to bo 0*001 2 gram. ; if the 
solution was acidified with a little xV/100 HOI, only 0 00035 gram passed, 
but iti presence of a trace of soda tlio amount passing was almost 
0*0024 gram. This effect might he reversed in the Citse of another 
salt, hence a membrane electrified by contact might exhibit selective 
permeability to salts. The protoplasmic interior of a living cell is 
never neutral, and polarisation must be set up at the membrane 
constituting the cell wall. The author claims that it may legitimately 
be supposed that this polarisation is the origin of selective permeability 
in living inembrano.s. 11. T. 0. 

Oxide Theory of the Oxygen Electrode. III. Pk.iaiiABD 
IjORenz and K. Laiirkr {Zeitstch. Klektrochem.y 1909, 15, 206 — 212. 
Compare this vcl., ii, 15, 371). — Tlie arrests in r.be discharge curve of 
a polarised ca<hninm anodo in normal potassium hydroxide are at 
Tbout 1*7, 1-1, 0*61, 0-35, 0*17, 0*07, and 0 03 volt. 

In the experiments with platinum, tliecafhode was aplatinised platinum 
■iheet kept in^ current of hy<lrogen ; the electi*olyt6 was sulphuric acid 
of maxirauiu conductivitv. The anode was comparatively easily formed. 

A platinised anode givCvS discharge curves with indistinct rounded 
arrests, whilst a smooth anode gives curves with sharp arrests. Tf 
the cathode is too small, the discharge curves arc paralkd to each 
other, their relative height depending on the time and strength of 
current used in' cli.arging. By using suitable current densities in 
charging, certain arrests can be developed aud others suppressed. The 
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•irrests ob.corvcil .are- At 1'95, 1-65, 1-3, I 'OS, 0^97 1, 0-94 O i 1, 0 64, 

0 57 0’43, 0'27, 0'12, 0-05, and 0‘008 volt. M.any or these c.aa he 
identified with tho potentials of known oxides or hydroxides of 

* T. Fj, 

Action of Continuous Current on Symmetrical Chains 
of Aqueous Solutions of •Electrolytes which have no Common 
Ion. M. {Compt.'rend., 1909, 148, 986 988. Conipiue this 

vol.i ii,*'292). The potential dilYei'cnce-s set up at the liquid interfaces 

when .a current is passed through a series of solutions of electrolytes, 
AIll I HrR' I ilK, are due, not only to local differences in concputi ction 
of M R’ but also to the formation of new salts ME. and M'll at the 
respective surfaces. The potential differences are not necessarily of 
opposite sii'n, as would be tlie case if concentration alone were con- 
cern^, for the effect of thu new salts produced may ho tho main 
factor,’ and the potential differences may even chattge in sign with 
prolonged pa.ssago of the current. ^ 

By employing coloured salts, .such as cupric sulph.ate or potasdiim 
pcriiian'ninate, the changes in concentration induced by a curiput may 
bo observed. Tlie formation of tho now salts -MR' and MTl may 
also bo observed if these are insoUiblo substances, such as AgCl or 
Cu(Oll).. E. J. C. 

Electrolysis of Aoidp and Bases. Umheuto Ciamiea (.Vimro 
Ciin 1999, Ivl, 17. 0t>— 08). — The incve.ase of conceniratiDn of dilulo 
sulphui'ic acid at the anu.le aii.l tlio diminution at the cathode after a 
current lift* been pas.sed can he re.-idily shown by moans of the following 
aitpaiMtiK 'L’wo platinum wiros, pa:>sin" nearly to tho l/:Uom ol the 
two' limbs of a U tube containing the acid, are connected through a 
L'alviiioiiietcr, sensitive to OdiOl .ampere, to a continuous current 
.-enciator having l’I>. 51) -109 volts. MTien the circuit, ,s c o.eed, 
the current reiitaitis constant for some time, hut later falls griiaually 
to rcro. It will now he found that tho cathoue luiurl does not give 
an acid react i.m. .\d.|itioi, of a drop of acid to the anode .mb of o 
1 o i^v causes no change, hut, if added to tho c.^iode hu . 
cu.Toh will .qaedily begin to pa.ss again. Similar results are outa. J 
with sodium orpotas.-ium hydro.xi.te .solution, the anode liquid bccom i 
Tree '/rmn the ‘ha.., foiuVlcto .separation of ‘‘ 

ratho,Iic liqui.l may he effoctci by placing one of the - 

lula. close, ‘a, the iotton. by moans of a 
heinw tilled with the .solution an.l immorsed m a bo.il<ir 

.sinumsolutioii, into wliich tho other electrode ihps. ' p 

drops to zero, tho tube is removed. 

Apparatus to Demonstrate the Different Velocities 
placement of Electrolytic Ions. ,i;, ‘ joviseJ by 

1909, [v], 17, 69-70), -Thns nim^ 

Taioh .and Nerr.st for the dotormmalion of f- 

hut ha.s no tap in cither of tho side-tulKis. A solution o , _ 


or, lUl t-.x.v.- p , 

r at thp cathode 


. e,., or.de electrolysed sO that tho ite C 

timi there chlorine with winch to re form zinc chloride, 
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ions similarly find zinc at the anode. This is effected by usin^r 
simal of zinc wire as anode and a spiral of silver wire coated with 
fused silver chloride as cathode. As the velocities of the zinc and 
chlorine ions differ considerably, about ten to twenty minutes, after 
closing the circuit a concentration cell is formed, as may be seen by 
connecting two auxiliary electrodes {of platinum wire, the end of which 
is covered with a thin layer of zinc or of zinc amalgam), one in each 
limb, through a galvanometer or electrometer sensitive to O'OOl volt 
from the sense of the EM.F./il is seen that tho greater concentration 
of zinc cliloride is at the anode. Diffusion in the electrolyte may be 
avoided by suspending the apparatus in a thermo.stat, and by u.sing 
very small currents of 10—50 milliamperes. T. H. p. 

Electrical Charge of Colloidal Silver. William C. McO Lewis 
{Zeitsch. Ck^m. Ind. KoUoide, 1909, 4, 209— 2U).—The author doubts 
the validity of Burton's method (Abstr., 1906, ii, 811) of deducing the 
charge on the particles of colloidal metals. Whereas Burton assumed 
that the whole of the added electrolyte takes part directly in the 
neutralisation of the charge on tho colloidal particles, the author 
considers that an equilibrium condition is set up which is detei’niined 
by the concentration of the adsorbed ions and of the ions in tho 
aqueous solution. H. M. D. 

Specific Heats of Air and Carbon Dioxide at Atmospheric 
Pressure by the Continuous Electrical Method at 20-' and 
100^. W. F. G. Bwann {Vroc. lioij. Soc., 1909, 82, ^1, 147—149).— 
A steady stream of the gas was passed through a jacketed tube, in 
which it was boated by a current of electricity passing through a 
platinum coil, the rise in temperature being measured by means of 
two platinum resistance thermometers used differentially. By means 
of a second experiment, in which the rate of flow of tho gas was about 
half that in the first experiment, and in which the current was 
adjusted so that tlie rise in temperature was the same as before, the 
loss of heat due to radiation and other causes could be eliminated. 

The specific heat of air was found to Ixf 0'2417o at 20^ and 0‘24301 
at 100^, and that of carbon dioxide, O'20'2O3 at and 0‘231'21 at 100'\ 
The separate determinations agreed in each case to about 1'5 parts in 
1000, and it is estimated that the mean results are probiibly correct 
to 1 part in 1000. H. M. D. 

Specific Heats of Non-metals : Sulphur. W. A. KuaiiATOFF 
{J. Fuss. Fhys. Chem. Foe., 1909, 41, 311 — 312). — The author has 
re-determined the specific heat of rhombic sulphur by mians of the 
bomb-calorimeter, pieces of sulphur 1*5 — 2 mm. in diameter being 
employed in order to avoid a too retarded transference of heat to the 
calorimeter ; the highest temperature employed was below that at 
which rhombic sulphur changes into the monoclinic form. The mean 
specific heat between 23“ and 92“ was found to be 0T759, the greatest 
variation from this value being 5%. This low degree of accuracy is 
caused by tho necessity of (1) using a short range of temperature, and 
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*(2) placing the sulphur in water which has a high .specific heat, evei v 
other substance dissolving sulphur to some extent. ^ 

There is no doubt but that the atomic heats • of sulphur and 
phosphorus {ibid., 1007, 39, 1181) at c'orresponding temperatures are 
lower than those of the metals, and the conclusion is drawn that the 
molecules of these two non-metals in the crystalline state are more 
complex than those of metals. T. H p 

Slowness of the Spontaneous Transformation of the 
Unstable Variety of Certain Dimorphous Substances at 
Low Temperatures. Dksikk Ceunkz {Compt. rend., l'J09, I43 
lOli) — 1019 *). — Both diiiiorphoii.s form.s of sulphur (transition point' 
97‘6') can exist in the metastable state. Orthorhombic sulphur may 
be heated above and monocUnic sulphur, if cooled to a point 

much below this, persists for^a very long time. The same peculiarity 
is particularly noticeable in mercuric iodide and thallous iodide. 

Mercuric iodide sublimed iu a vacuum on to a water-cooled tube 
always appears iu the yellow form, although the red variety is stable 
at the temperature employed. Tho yellow sul)Uii]:vtt} alters hut very 
slowly, each red erystal serving us a nucleus for the propagatiun of 
the change, 'flie stability of tlo.^ yellow form depend.s largely on the 
care exercised iu e.xcluding red particles from the sublimaU*. Kveu 
after ten years, isolaievl patches of yellow cry.staU could be --eon. 
Tliallous iodide (tiaiisitioii point, 108'’) exhibits tlie same property, the 
un-stahle red variety’ liaving persisted at tlie ordinary temperauire for 
Line years. 

VelloNv mercuric iodide, obtained by' rapid eva|>oiation of its suUitioii.s, 
may be kept unchanged for a very long time if dust is excluded, 

Ih J. r. 


Freezing point and Boiling-point Curves in a Binary 
System. \V. T. A. .It..sK»‘;K {/eitsch. pbp'-iihtL IIMJ'J, 66, 

duo - '•.>Ud).--lhikhius Ko<.)zebooiii {/fKdero>jene ^ tle'ich<j' uhJiie II, d.Jj 
lia.s detiueed the chniiges or’curring !U the frw/.ing jioiat and hoiliii^'- 
pi'int curves uf a binary .•*ysl«‘m wheri one or l.>olh components i- 
volatile. 'I'iio .iiithor lias obtained the .samo le.-nlts by a !-iuiple 
graphic liietlio'l, <lf[»ending oil the relative displaciruicut <'f the chief 
{Mjints on tlie •liagiam. b. 


Determination of the Density of Small Quantities of 
Liquids. II. vo.s \V.\j;iksi:kk<; 1909,42, 112b — Il-Jl). The 

dei>:'ity of :i liipiid. t>f wiiieit only u smcdl ipniiu ity is available, ciui l c' 

fletcriniiifcd by .'Clicking the liquid int<» a minute pipette, of a few ^ 
tentlns cm. capacity, whicli is .Ku>pended hori/.oni ally from tlie ium 
of Neriist’s*inicio-balame (Absli., 1909, ii, o71), by whitli tlie t' 
is ascertained. 

Physico-chemical Constants of Some Gases, iinmni^. 
Glvk (lUiil. Soc. rbun., 1909, fivl, 5, 999 91").— A b.ic-t sumicav) 

ol tho ViJu.-sobt imod l>y tho MitiHij- and hi.s oolloagm-.s hm tho driiM 
critical constant.'^, an-1 c^x-rlicicnts of eoinpicssibility el ceit-uii ^ 

* i.iij. f 'hiiji. [viiii, 17, 
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compare Abstr., 1904, ii, 612, 812 ; 1905, ii, 506 1906, ii, 20; 1907, 
ii, 80; 1908, ii, 372, 940); the following constants have not been 
recorded previously : 

tight of a litre of gas tinder redvuced pressure at 0'’. 


Gas. rressnre. * Ih'nsity. ’ Gaa. Ptt;.ssiu-<>. Density. 

SO 2 570-0 mm. 2T789 OMe 501 mm. 1-3790 

518-2 ,, 1-9802 ■ 379-40 ,, 1 0391 

380-0 „ 1*4456 McCt ... 547 40 ,, 16495 

311*3 „ 1*1820 341*45 ,, 1 02-28 

Critical Coaslanls. 

Critical Critical 

Gas. teinperatury. j'lcssuic. 

NH 3 +13-2-S" 109-6 itmuK. 

SO 157*2 78 0 ,, 

IICl 51*8 83-6 ,, 

PH 5 51*3 64'5 ,, 

OMk 127-1 53-0 „ 

MeCl 143'2 65'S5 ,, 


CoeficUnls of Cowpressihilitp at O'’. 



Coefftcient of cam 

I'lessibility uicasmeJ directly antler 


40 — so cm. Hg. 

■20 -10 cm. llg. 

0---1 atiiiu.s. 

Hi, 

-0-0000069 

— 

-0*00052 

He 

- 0 0000079 

— 

- 0*00060 

Oo 

+ O-0000T27 

— 

lO’OOOS? 

NO 

4-0-0000151 

— 

1 0*00117 

NIL 

+ 0 0002008 

+ 0*0001997 

-r0*01521 

so,, 

+ 0-0003137 

i 0 0003105 

+ 0'0*2379 


‘^L'he folio-wing coeflicieiits of compressibility oalcukited from densities 
under 7 — 1 atinos. : SO.,, +0-02381 ; OMe.„ + 0 02656; MeCl, +0-02215. 

-M. xV. W. 


Cohesive and Electrical Forces. Contact Electricity. 
ISIUOB Thaube (Ber.y 1909, 42. 1594— 1002).— In continuation of tho 
relations shown to hold between the internal pre.s,suie of the metals, 
deduced from a modified van der Waals’ equation, and their physical 
properties, it is now shown that the order of the coefficients of thermal 
expansion, 3;8, and of the heats of volatdisation, n/i), which are 
inversely proportional to them, is approximately parallel with the 
electrical potential series. Thei-e is, however, an exact correspondence 
between the latter and the order of the magnitude, a/v- . biiiTO 
a/n = the surface enervy yv‘\ that is, a magnitude which 

may be regarded as the attraction which a sq. cm. of surface 
experiences from the inner side. The potential difference o two 
metals in contact is then proportional to their difference of suriace 
tension. This is confirmed by the effect of small quantities of 
impurities on the metals, internal pressure and electrolytic potential 
being similarly affected. The effect of mechamcal haidening on 
potential is also in accoidaiice with this relation, ihe clicot of the 
surface-tension of the electrolyte is also discussed. 
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Tile beliiiviour of ao olectroiie is dotermined by tbo equality oj. 
inequality of ajo and Q, the heat of formation. If a/ux;), as for 
the iioble%ietals, there is no positive solution pressure, and the metal 
tends to fall out from solution. With 'most metals, ajv<Q. 

6'. H. D, 

Dissociation of Water Vapour. Alfred Holt, ji,n, 

Mti'j., 1909, [vi], 17, 715— 723).— The discrepancy between the values 
obtained for the degree of di.ssohiatiou of water vapour at teinperitui'es 
above 1300"' by the author (xVbslr., 1907, ii, 450) and those obtained 
by Xernst and Wartenberg (Abstr., 1906, ii, 729) and by bani>muii 
(i6id., ii, 84S) ha.s been traced to tbe f.aet that the estimated tempera, 
tures’used in the author’s e-eperiment.s were much higher tlian the 
true temperatures. When the corrected temperature values are 
used, the author’s data agree satisfactorily with those of the other 
experimenters. 

isew measureirt^iits are recordcil with a somewhat improved form 
of apparatus for tempci-atures ranging from 1233^ to 16.37^. From 
these data, the value of the equilibrium constant K in the tliorrao- 
dynamic equation of Nerust and Wartenberg is found to be ,3'S06, 
Wben the data of other investigators are taken into consideration, the 
most ni'obable mean value obtained for the constant i.s 3’30. 

t 1, TT u, 


The Dissociation of Sulphuric Acid and of Nitrogen 
Dioxide. M.tx IIodenstkiv and M.assAO KAT.avAM.t {Ztitack 
Jile/ih-ocUm.. 19t)9, 15, 21 1— 249).— Sulphuric acid (S.5 to lOO’, 
of H -SO ) or uitrogeu peroxide are weighed into a v.U'UOUs quartz- 
alas.s'lmlb to which a ipiait/.-gla.ss manometer, constructed on the 
principle of the Ikuu dou gauge, i.s scaled. Tbo whole i.s lieatcd in an 
electric fuinacc, and the degree of di.-.sociation calculated from the 
prc.ssure. The quaitz glass iiiaiiomotcr begins to umlcrgo permanent 
deformation at tenH)eraLurcs ab ivo 600\ but if it i.s enclosed in a 
ves.-el in which tbe pfe.s-ure i-" kept equal to tliat in the in.'ide ot the 
sruriil so tliat tbe pointer remains at tlio zero of tbe scale, it may be 
used for temperatures above TOUb Tbo values of the dissociatnin 
constants for sultaiiurie aeiil, logA = log[8O3][llj01 are 

calculated by means of Nernst’s thermodynamic theorem. toe 

simpUtled form give.s logAX-V Ti 

tratious taken in gram molceulo.s per litre). 1 bo teicp ' . 

half dissecatiou at atmo-pberic p.e.s.sufo caloulatcd Irom <-1“^ 
is 5'J9' ab-oiute, whilst the lexperimcnts give b2o 1 
the equ iliou to allow for the diffcicneo of spccitic boat ot the . 
formed and de.stroved in tbe change, tlio — "'“‘togg 

log A' - - 22 ,s5Il I 5717'+0-75 log'/'- OOOOa i 7 + 4 Obb, 
and Ihi.s reproduces tbe expauimental results very X- 

'Ihe dis.-.ocialiou i-oiistanls for nitrogen dioxide - 

70UA logA logINfiqnJINOja, are pObli, tvhere 

by 111*; ^iIIJple t'Xpr.'.-.'ioii iogA -- 

Q - cal/j., wliich i.s the value fouin.i by ^ 

bxperiiuents. 
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Adsorption of Sugars by Animal Charcoal. Rkginald O. 
IIerzog and J. Adleh (Zeil^ch. physiol. Chem., 1909, 60, 79—84 
Oompare Rona and Michaelis (this vol., ii, 384).— The adsorption of 
dextrose by animal charcoal has reached its maxinJhm at the 'end 
of thirty minutes, and in the presence of air is not accompanied 
by any appreciable oxidation. 

Kxperiments made with different sugars, and using 100 c.c, of 
solutions of varying concentrations and 5 grams of charcoal, show 
that 0 ~ where G represents the sugar adsorbed by the charcoal, 

B the amount left in solution, and K and n are constants which, 
vary with the different sugars: 


Dextrose 0-47i 0'76S 

Lajvulose 033vS 

O'alactoats 0T>91 lOlrt 

Sitcrose {t-i27 0-106 

Maltose 0-133 1-112 

Milk sugar 0 135 1-13S 


Experiments were also made by varying the amount of charcoal, 

J. J. a 

Adsorption with Special Reference to the Ascent of Salt 
Solutions in Filter Paper. Rudolf Jvkulla {Zsitsch. physikal 
Chem., 1909, 66, 307 — 348)t — The method of experiment was as 
follows : A beaker 13 cm. high and 6 cm. in diameter contained 50 c.c. 
of a salt solution, and was covered by a piece of paste board in which 
were three slits, each 1 cm. long. Through these slits pass strips of 
filter paper which dip in the solution, and the height to which the 
different salts rise for the same height of water is doiormincd. In 
order to investigate the distribution of the salt in the strips of paper, 
bhe latter are removed from the solution, rapidly di-ied, dipped in the 
solution of a substance which reacts with the salt, (colour reaction), and 
tgain rapidly dried. In some cases investigations were made with the 
5ame time of immersion, instead of comparing equal heights of ascent 
3f water. 

On the basis of experiments, chiefly with solutions of lead nitrate 
ind of copper sulphate, the following »compaiativG formula for 
idsorption under the conditions of the experiment is deduced : 
?a^p'i/7e'a'A'y?//=0'835 jty//?4'0-167, where h and h' represent the 
re.spective heights of the salts, 7/ and W those of the water in the two 
3asea, p and p the percentage strengths of the solution.s, e and e are 
expressions for the relative absorptive powers of the papers, and a and 
^ are the limiting' values for the adsorption of the salts at zero con- 
Jeiitration. For the Siinie paper and the same height of water (the 
•isual experimental conditions^ the formula becomes simplitied in an 
obvious way. 

When all the factors but one arc known, the formula can be used 
:or various purposes, for example, to find the relative degree of 
idsorption of filter paper for salts (a : a ), or to determine the strength 
)f a solution (// when a is known). The values of a, compared with 
.ead nitrate as unity, are given in tabular form for a number of salts j 
ihe values are in all cases less than unity. 

VOL. xcvi. ii. 
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Some e-xpevimente on absorption from mixed .salt, soluticm.s ;ue 
described. When the s.alts have a coii.mon ion, thb degiee ol ads(.i,itiou 
foT the comuouenta sepai’ately is smaller than when the tifilts are 

pre.sent alone in the same proportion, but if the lon.s are diUeu nt there 

L no reciprocal intlncuce. lUsbly lomscd salts a. e often ,ub.,ihcd to 
a much smaller extent than those only sbg itly ionised. In explanation 
of this observation, it is .assumed that at the .stir ace of contact wator- 
aiiiornbous substance the adsorbed salt is completely lonncl, a.rd the 
‘.n-eater the concentration of the dissociation products in the solution 
the more of the salt is adsorbed. I be fact that .soliition.s ol neutral 
'salts often become acid or alkaline in the presence ol an alisorbor i.t 
diie'to the different affinity of tiio hitter for llio two loius. 

Tho application of the iiiothod to qualitative aiiff iimuititative 
analysis' iVbrielly wusldered- bibliography of the sul.ject is stiven, 

CaDillary Con.stants and Molecular Weights P.tui, IKtoit 
and riEKHK Mojou; {J. Chun, rh'/i., VdOff, 7, lb9 ■l^^), Although 

tho method of Kamsayaud Slue ds is generally considered to be the 
best for determining tl.e moleia.lar weight of a b.pnd the work which 
ha's been eairiod out by (b.ye has shown that the teuiperatuie- 
cooflicient (A') of the inolceuUr snrfaeo energy olteii pos.-csses vidiics 
Greater than 'M'd ; in the case of liquids which have huge molecnbr 
volume and a high laiilmg' point. A' may even allaie tho value d If 
Hamsay and bhields’ method is oonsideved an exact one, it woiilil be 

.-"rr 

cvaiKiratiun (/A, den.-iU, lbickui.s.y t ii J proportional 

eoiiLionof a iliiunj poLtUa. a 

laelsure of on'o atmosphere for eleven f 

le approximately comst int. vu^v.ug on lyfym 0 01 o o 1_ 

for the same liquids ' L a cmiiian tk 

OU-’Oo. This .same relation iii.i) K n^- T - const.). 

rules of Troulont.l/A /’=e»nst.) and Kiyakow.skN t 

O-ff /(4-,>-log/.) rvhero '/ IS the ahso 
The c upirical relation .V , ,v rood 

lute boiling iKiint under a I»-;yo is ",qt‘1',r'‘r,VA 


.eadily and siiiiultaneou.sly liquids, hi'l 

have Obtained for twenty two non-assoc.aUcl ii 1 ^ 

ani-sole, dimtlhylauilino, eU-, 


which are 


dissociated ac 


lids such «s 
icorJing 
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llamsay and Shields, gave normal results, whilst, on the other han(>, 
pyridine, nitrobenzene, aniline, and benzonitrile were found to be 
slightly associated at the ordinary temperature, whereas according to 
Ramsay and Shields they aio normal, or else slightly dissociated. 
Experiments on the associated li([ui<ls, water and ethyl alcohol, gave 
association factors which lie between those found by Ramsay and 
Shields and Ramsay and Rose-Innes. 

In an appendix it is claimed that this re.search is independent of 
that of Walden (Abstr., 1909, ii, 119, aud, moreover, that it is 

simpler and gives better results. T. S P. 

Rate of Evolution and Absorption of Carbon Dioxide by 
Water. Julius Meyer {ZeiUch. Eleklrochem., 1909, 15, 219 — 252). 
— I'he surface of a gas bubble in a solution is bounded by a liquid 
capillary film, in which the concentratiou of the dissolved substance is 
different from that in the main bulk of the solutioru It is quite 
analogous to the liq\iid film which adheres to the surface of a solid 
immersed in a licjuid. Reactions between a gas and a liquid may 
therefore be treated iu the .same way as reactions between solids and 
liquids. The simple case of a series of air bubbles passing through au 
aqueous solution of carbon dio.xide gives the rate of loss of carbon 
dioxide : dxjdt = k.{c - x\ an expression which agrees well with Knox’s 
experiments {Ann. Phys. Chem., 1889, [ii], 64, 11). A similar expres- 
sion applies to the absorption of carbon dioxide, but the experimental 
results do not agree very well with it. T. E. 

Method of Demonstrating the Phenomenon of Dialysis in a 
Very Short Time. Umuf.uto CialpeA {A'uovo Cim,, 1909, [v], 
17 , 71—72). — This method makes use of a dUlyser containing distilled 
water iu both the inner and outer vessels, into each of which dip two 
electrodes, consisting of glass tubes with pieces of platinum sealed int* 
the ends and containing a little mercury. 4he inner and outer 
liquids arc arranged in two different circuits, each of which contains 
a telephone, and both of which are served hy the same induction coil 
or town mains. When the dialysei* contaius only water, the telephones 
show no current, [and the same is the case when a colloid, such as ferric 
hydroxide, is introduced into the inner vessel. But when a few drops 
of saturated sodium or lithium chloride solution arc added, the 
telephone of the inner vessel circuit sounds immediately, and the other 
in a few minutes time. It can be shown subsequently that the 
sodium or lithium chloride has diffused into the outer vessel, but that 
the colloid remains in the inner one. 

Mathematical Investigation of the Relationships Occumng 
in the Equilibrium of Binary Mixtures in Solution and m 
Vapour. Willy Beij :9 {Zeitsc/i. plcysikal. Chem., 1909, 66, 2o7 ->1 ). 

—The three binary systems, bonzene-ethylone chloride, benzene- 
carbon tetrachloride, and acetone-chloroform, are dealt with in greater 
mathematical detail on the Unes of Dolezalek’s recent paper (this vol.. 
ii, 22), and the conclusions arrived at are in substantial agreement 
with those already given. For the last two systems, different expressions 
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. 1 1 1 fni- tha rescective eanilibriam constants m terms ot u, 

are obtained fo /£)^^ 2 alek, 7 o«. cit.), and corrections are applied 

a“<.iSmrt tho valnos of the respective eonstams 
which i-ffprcnt expressions, 'h’roin tlie values of the eoirec- 

obtaiited by ^ ean then be calculated, lu the 

sy "em aeetoiie-chioroform, the compound present in the li.iuid phase 
also exists to some extent in the vapour. t... b. 

Three-phase Equilibrium (with a Pressure Minimum) of a 
iuree pu ^ Components. II. (.tium) II. 

Dissociating Coiupound l ^ 357—380. Compare this 

''T™ir-’lb)— The'^eompleto cinilibrinm between chloral aUoholate 
VOL, 11, -iw- 1 . invo8ti*»ated. Hio comi.ound was 

and Its chloral and ethyl alcohol in equivaleut pro- 

prepaied ) ,,,, ”,.uii,ed from light iretroleiuu, and the last traces 

'7 t\m uitm ::i"ecfby .s.Tblimation'’uudlr reduced pressure. 

The true melting point of the compound (the temperature at which 

cr^^'of iho ‘ f- - t’;!:i;..xt t:i;: 

^tow alTainmeiU of'cMiuiUbriL. The curve falls steeply on both sides 
slow attauimt showing that the compound is only slightly 

dullaur Thf J^int ^n the chloral side lies very near 100 ) 

“^ThethUng point of the comiHuind i-s 1 16-S“/771 mm. ; the mixture 
of ma.ximiun boilin.a^ point those of its 

ihe vapour pu-ssuic » • chloral, have been detevmiiicd at 

satunited .solution ■> alcol.ol « ’ n.a.ximum suhliiuatioa 

differenl tempcratuies b> a ...go the limits of 

point coincides with the melting i>omt, ^ 17.5 ; the 

cxperiniontal error, non-di^ociated substamv. As the 

fnserrmnisJumuC ’readily bo whhd, irtlimiigh 

;rzr ...a- 

the existence of a .n.n.mi.m could not '!« curve of 

as it] (io.s so near tlie ’-‘“'['"p . ( . i,;i^ ;i uui.xiiaum at oS", 

saturated solutions of tile alcohidato u „„cnu.lies m 

the pre- re beirm- ii-l mm. H m Isph, 49,6bh 

the csults oUained by Hain.say p^p.te was coutaudeateJ 

Ihis system are due to the fad three phase cmve 

with alcohol, .so tl.al they measured a ..cell) . g ^ 

instead of a .sublimation curve. 

Critical Solution Phenomena and |^^^"“^'°SarboTate“^ 

Water, Pyndine, -dub). ^Thc ;uhM 

i;intltlb'> ■ . 

The ohseivalioib 

tu about ‘dUO^, 


System; Water, rrynes.^, 33 17U 

I TmHos. II (,/lull. .Sue. C/,IUI. ISel'J; 

ha's examined in detail the inllnence of Tim 0. os,-.- 

carbonate on the miscibility of pyridine an^^^^^‘ Jiagraunaatic* . 


vbicb extend from - 
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presented so a.s to show the relationship between the varipus saturation 
curves. ' PI. JI. D. 

The Nature of Liquid (“PlUssige” and “ Pliessefide ”) 
Crystals. Georg Wulfe {Zeitsch. Kryst. Min., 1909, 46, 2G1 — 205). 
— -Trom observations of drops and thin layers under the microscope, 
the author concludes that the liquid (flussige) crystals of jo-azo.vy- 
piienetole have a cellular, frothy structure, consisting of a solid skin 
of birefi'ingent material hlled with an isotropic liquid On the other 
hand, the “ fliessende crystals of ethyl p-azoxybenzoate consist of 
minute platy crystals with like orientation in a liquid envelope. 

L. J. S. 

Colloid Chemistry. Henry R. Procter {Brit. Assoc. Report, 
1908, 201 — 221). — A rdsumd of our knowledge of the chemistry of 
colloids. T, H. P. 

Physico-chemical Properties of the Colloidal Particles or 
Granules. G. Malfitano (Cornpt. reiul., 1909, 148, 104.5 — 1047. 
Compare Abslr., 1906, ii, 647). — The author combats generally the 
theoretical views put forward by Duclaux (this vol., ii, 303). .Freshly 
prepared ferric chloride .solutions pass completely through collodion 
inters, but hydrolysis occur.s when kept, and a certain proportion of tho 
iron and chlorine enter into tho colloidal state. The ratio Fe : Cl in the 
colloid is not an integral atomic one, hut varies witli the proportions 
of the two ions in the crystalloid liquid between the particles. If the 
colloidal particles are separated by the filter and suspended in water, a 
redistribution of the chlorine occurs, whereby tho ratio' of iron to 
chlorine in the colloid is increased. Since the colloid is a variable 
system, it cannot be said to be purer after washing with water, as 
Duclaux supposed (Abstr., 1906, ii, 677). 

The conductivity of a colloid solution may be moro or less than the 
conductivity of its filtered intergranular liquid, and although colloid 
particles doubtless have some conducting power when suspended in an 
eleetiiolyte, the phenomena are too complicated to lead to a value of 
their separate conductivity. Colloidal particles are supposed^ to be 
double compounds, each insoluble molecule being associated with one 
molecule of an electrolyte, forming complex ions. 

The author suggests that the osmotic pressure of colloidal particles 
i.s too small to be detected, and attributes tho^ pressures measured by 
Duclaux to contained electrolytes, such as HCl. Pin 

Cryoscopio data are similarly treated. R- J- 6. 

The Behaviour of Suspended Matter in Cryetalloidal and 
Colloidal Conditions. Raul Rohland iP/iysihal. ckmi. Centr 

1908 6 Reprint) The sedimentation of suspended particles is only 

accelerated by tho addition of electrolytes whon the former are of 
colloidal nature. The action is aserrbed to the destruction of the 
colloidal envelope of the particles by the electrolytes. b. i>. b. 

Theory of Coagulation. Nicol.a Pafpada {Zeitsch. Ghtm. Ind 
KoUoide, 1909, 4, 214— 216).— The author recalls certain general 
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deductions which he has Already made from observations on the 
properties of colloidal solutions, aikd points out that his, views are in 
agreecoent with ultra-microscopic observations, with the electrical con- 
ducting properties, and with the phenomena of coag\dation bv the 
action of radiuni salts. ][. M. j) 


Influence of the Colloidal State on Dyeing. 1 ,ko VKi.vn.v 
(Compt. rend., lOO'J, 148, 1105 — 1197. Compare Abstr., 1898 

i, 136). — The alUnity of roccolUuin, magenta, and Congo-rod for colloiiiil 
gelatin niid starch ha.s been examined by observing the extent to 
which the colouring matter diffuses from tho dyed jellies when tljese 
are immersed ii\ water, it is found that starch resemhles cotton 
whiht gehatin resemldes silk and wool, in its behaviour towanl.«; 
dyes. W. 0. IV.' 


DecompositioTi of Substances Allied to Colloids. r.u 7 , 
{Zeit.<cli. anyew. Chem., 1909, 22, 931. Compare Funk 
ihid., 145). — 'I’lm accelerating cITcct of tho addition of cah iumcliloiidfi 
and other salts on the sedimentation of felspar susponsioiu is nttii- 
buteil to two causes: (I) Tito electrostatic attraction.s between the 
suspoi\iled partick'S, which are surrounded by a colloidal shell, and the 
electiical charges of the ions ; (9) tho removal of the colloid watoi. 
It is fovind that substances which arc the most l^ygro.scopic h:\vp the 
greatest effects. 

Fiiudy divided particles of talc, alumina, tiUramarino, and coment 
can also vcinain in suspension for several hours, ^saspeusions ci 
talc aro precipitated by the addithm of ammonium carbonate, oaldnm 
chloride, or calcium sulplrito solutions, and those of aluuiinri by 
strongK -alkaline Ihpiids. I • Itruinarine suspensions are c.aused to 
depo^it hy alkalis and various metallic chloride and sulphate sohitions, 
Fiufdv divided particles of <*aleiuui carbonate, calcium sulphate, and 
barium sulphate can only romain in susjM*nsioii for a relatively siioit 
tiriic, .and the a*hlition of eb ctiidytos has no clTect. The otmclusion is 
drawn that the latter type of snsj)ension is of crystalloid n:\tnre, 
whereas the former tyjw is oi colloidal nature, tiiat is, the imiicha 
are capable of f«frming in contact with water colloidal subst:iuce> of 
tliO tyjK; of .-iiltcic a**id, niuniiniuin hydroxide, etc. 'I ho larger the 
amount i?f colhd.l formed, tho greater is the tendency to fom 
permanent su>pensions. J.J. b. 


Size and Electric Charge of the Oil Particles in 
Bmulaioos. Willi.km C. .McC. I.kwis {ZeiUcLChem. JntL hoilum* 
1909,4, 211—212). — The emulsion obtained by violently agit;ititip 
water with a mineral oil (I> b‘9) for alK)ut forty -eight hour> , 

for manv weeks, and contains oil particles, theaverago diiimeter o 
IS 4xr0~-' cm. The emulsions obtained ; (1) hy 
contact with a Muali niiantity of oil for ahout tlui ty 110111 .- m iv 
nroviiled witli a rclliix conifooscf, (2) hy <lis-«lv'ino lu 
and jKOii ino tho -ohition into water, (3) hythc '„.),jch if, 


ftcani, allconUin oil t,anicU-s of tho samo order of "'y'"'''" ' 
moreover, liie tiizo of tho particles in colloidiil soliit 
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The oil particles are negatively cliarged, and move witli a velocity 
4-3 X 10"“* cm. per second when the potential fall is 1 volt per cm. 
The difference of potential between the oil particle.s and the water is 
0 05 volt, and the charge on the particles ia 4*4x10 ^ electrostatic 
units, this being approximately the same as the charge on Colloidal 
metal particles. H. M. D. 


Conception of the Element. W. A. Kurbatoff {J. Russ, Phys. 
Ch^m. Soc.y 1909, 41, 304 — 310. Compare Midi, Abstr., 1908, ii, 
47,Sy.— The author discusses tlie various conceptions of the clement 
which have been held from time to time, including those introduced by 
Boyle, Lavoisier, O.stwald, IMendelectf, Midi, etc., and gives the 
following deOnitions, An atom is an object such that division thereof 
by external forces does not yield two or more objects of the same 
category. Atoms of the elements are complexes of atoms of a lower 
category which on decomposition yield in the free .state electrons or 
groups of electrons, and the properties of which give them a place in 
the periodic system. Cliemical elements are complexes of propertie.s 
connected one with the other and passing from one substance to 
another, the magnitudes of the properties allowing them to be placed 
in the periodic system. 


Tru6 Atomic ^^eights According to Stas s ]Determinations. 

III. Louts DuERRUin {IJull. ^Voc. chim., 1909, [iv], 5, 341 34S). 

By a similar method to that employed in tlio case of silver (compare 
Al)Str., 1908, ii, 930, 10:>">; this vol.,ii. 140), the author has recalcu- 
lated the true atomic wtights of lead, oxygen, sulphur, and nitrog?m 
from the values obtained by Stes for the analytical ratios Pb(N 03 )^/Pb .2 
and PbSO,j/Pb with the foiiowing results: 

vi.(X0..yi‘h. ]'b50^/ri.. 

l)|., ; ‘20‘b9f'Sr* •iOh’ODTl 

o' lt5-0172: lO OlaO 1(5-0250 

N 14-0051; 14-0057; 14-0050 ..Tn-.-> 


M. A. W. 


Exact Determination of Water of Crystallisation as 
Applied to Researches on Atomic Weights. Philip™ 
and Demetrius E. Tsakalotos {J. Chim. Pli.ijs., 1909, 7, -31). 

During tho last century a great number of atomic-weight determina- 
tions have been made which de,>end on the ratio between an anhydrous 
salt and the water of crystallisation of the hydrated salt. The method 
is very convenient, but the preparation of the dry hydrated salt has 
generally been effected in a purely empirical manner, and tlie deter- 
mination of the water of crystallisation has not been exae . 

After a discussion, .from a physico-chemical standpoint of the varions 
principles involved, tho authors describe special apparatus whicli they 
have designed for («) drying tho hydrate.! salt, (6) dehydrating 
the salt, ^(c) weighing the .anhydrous salt. A number of experi- 
ments have been carried out on barium chloride. The results 
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show that tho ratio BaCl,,2TI,0/BaCl, can be determined with gre^t 
accuracy, tlie values obtained agreeing with each other to within une 
part in 10,000—20,000. They cannot bo used, however, for the calcu- 
lation of the atomic weight of barium;‘sinco the barium chloriiln was 
not quite pure, having been recrystallised in glass vessels, and, more- 
over, the crystallised salt is probably not a chemical individual but a 
solid solution of hydrated and anhy.lrous si^t. T. S. P. 


Inorganic Chemistry. 


Molecular Condition of Chlorine Exposed to Light. (InTTPRiro 
Kcm'iki.l and t’. Woniii hlf.klTcu'h^m.f 1909, 15, 2o’2— — 

Tho density of pure cbloriiie is determined by weighing it in glass 
bulbs tilled (u) in tlie dark, (t) when e.'tposod to the light of two' arc 
laiiip.s. The mean of the first set is 2-'l53, that of tho second, 247(1. 
If hulb.s tilled in the light arc kept in the dark for five or ten minutes 
hefore .scaling them, the high density i.s still found. The authors consider 
that no di.ssociatioii occurs, but that possibly tho glass tako.s up 
ohlioriiu' under the inlUieuco of light. T. L. 


Activity of the Halogens, Chlorine, Bromine, and Iodine in 
Relation to Salts in General. -M. U. Soiicvtkn (C7«m. 7e«7., 1909, 
33, 4S0. I'.uujiaro .\hstr., 190, S, ii, fiSli). — Kii|>crimont.s .showing tkt 
sev'or.il sul|,h.atcs and nitrates take up traces of halogen, probably bv a 
substitution process. The auneved table slioiy.s the ro.sults ; +pusitive, 
-negative, ’uncertain, * precipitate. 


A- lb lb 


I 

ll.Ml ; 


1 


y. ■' Kc ■ k'O Ni i'.ri 


K 

' -i- 4- f 

•i- 4- T 


+ 4- + 


woiikcr 

higher 


than tho halogen hydrides cxlubit tbs 
dc'-rce, for instance, .sodium dihyarogen 
" 1,. I'K h- 1 


Salts with aril- 
prnperty in a still 
pho.spliate. 

din ■' -ioVr-Tho hohaviour 

autimonv. and phospliurns i.s sli.dicl by loTnc 

■„ tclluntim and other elements (.\bstr., IJOh, ? ’ 
arimle di-solvc.s quaiililativcly in 2.' .su phunc f„,nd in 

density is .stiiall) with the valency a. 1 ho sati.e a. du e ■ 

chloride and carbonate and ol ™ ^ i„di„e 

When used as cathode, tu 


.Max r.t: Bi.asc and 1>. Kkichisstkin- {/eitsdi. 


.solutions of 

iodine thoieforo liisHolvus as lO,. 
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(lissol-^s with valency l^ in the form of ioflion, I'. The potentiaf 
difference between arsenic and sulphuric acid is almost the same 
whether the arsenic is anode or cathode, and the same is true when a 
solution of sodium hydroxide is'usod as electrolyte. Arsenic dissolves 
with the valency d both as anode and cathode. Antimony behaves 
in much the same way as ar.senic. Its cathodic valency in sodium 
hydroxide solution could not be determined, because tho antimony 
hydride (or possibly sodium antimonide) formed appeared to decompose 
at once. Phosphorus exhibited no electromotive activity. T. E. 

Preparation of Pure Iodic Anhydride. Marcet. Guichahd 
{Compt, rtnd^i 1909, 148, 9'23 — 925). — Iodic acid is practically insoluble 
in nitric acid of D= 1*4, and the impure acid, prepared by the action 
of sulphuric acid on barium iodate, can easily be purified by adding 
the aqueous solution to an equal volume of nitric acid, I) = 1-33, and 
concentrating until the iodic acid separates. The process is repeated 
several times if necessary. AVheu iodic acid is prepared by the action 
of fuming nitric acid on iodiue, the yield is only about 4%, but a yield 
of 40% i.s olitained by the action of the vapour of nitric anhydride on 
iodine. The iodine, wetted with fuming nitric acid, is lapread out in a 
tube 80 cm, long and 2'5 cm. wide, which i.s connected to a tubulated 
retort, in which the nitric anhydride is prepared by gently heating a 
mixture of fuming nitric acid and phosphoric oxide. G. S. 

Influence of the Silent Electric Discharge on Certain 
Mixtures of Gases and Vapours. Exio Comandccci (He7id. Accad, 
Sci. Fis. Mat. Napoli, 1909, [iii], 15, 15 — 17). — When a mixture of 
oxygen and an oxidisable substance is subjected to the action of the 
silent discharge, for instance, by being p.'issed through an ozoniser, the 
sub.sitance undergoes more or less oxidation, no more ozone being 
formed (compare Losanitsch and Jovitschitsoh, Abstr., 1897, i, 170 j 
1908, i, 866, ii, 32 ; Lob, Ab.str., 190S,.i, 117). 

Thus water is formed from oxygen and hydrogen when these are in 
almost equal proportions, or when the latter predominate.^, but if the 
oxygen is in excess, water and ozone are formed, and not hydrogen 
peroxide. Chlorine or hydrochloric acid and oxygen yield hypochlorous 
anhydride or acid, the amount of the latter being, in one instance, 
6'59% of that of the hydrogen chloride taken. Alixed with oxygen, 
methyl and ethyl alcohols give the corrosponding aldehydes ; ethyl 
ether, acetaldehyde and paraldehyde give acetic acid, and formaldehyde, 
formic acid. 

p The hydrogenating power of hydrogen is increased by the dark 
discharge ; thus a good yiehl of hydrogen chloride is obtained from 
hydrogen and chlorine, whilst acetaldehyde and hydrogen give ethyl 
alcohol. 

Carbon disulphide and acetone ai’e not oxidised by thi.s method ; 
ammonia yields traces of hydroxylauiine, but no hydrazine or nitrous 
acid ■ carbon monoxide and chlorine do not react. T. 11. P. 

Hydrogen Persulphides. Giuseppe Bruni and At.essandro Borgo 
{Atti M. Accad. Lined, 1909, [v], 18, i, 355— 361).— The authors have 
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investigated the pereulphide-s, TI.,S, .and (compare Bloch and 

Klihn, Abstr,, 1008, ii, 579), by the methods previously employcrl by 
them (Abstr., 1908, ii, 109). , a 

Attempts to prepare higher sulphides by eav.ng hydroge.i 
chide or trisnlphide in contact with sulphur for forty-eight hours at 
the ordinary temperature, either alone or dissolved m bromofoi m, were 
unsuccessful The successive decomposition of the vaiions hyilrogen 
poiysulphidcs, is heme not a 

rever.sible reaction. . 

The .authors reply to Baterni.’s criticisms (this vol. ii, 118) on 
their former work (lo,-. clt.) (compare also Borgo and Ainadon, this 
vol., ii, 309 i Schenck and Kalcke, Abstr.,:i908, ii, 762). T. 11. P, 

Action of Hydrogen Peroxide on Thiosulphates in Presence 
of Metallic Salts. Nazakeno Tarl'ci and G. V itai.i { Ga ^- Mta , 10O'J, 
39 i 418 — 125 ).— Phenolphthalein, which w.as employed hy Will- 
stutter (\bstr 1903, ii, 513) for measuring the alkalinity developed 
in the interaction of hvdrogeu laeroxide and a thiosulphate, i.s useless 
for this purpo.se, since, when the hydrogen peroxide is perfectly 
neutral a solution alkaliue.to this indicator is never obtained. 

With methvl-orange. however, the alk.ahnity produced corrcspcmds 
with the mpiitiou : *^.Na>.d., + = Na.,S O,, + 2Na0U. .Vftei .. 

hour the alkalinity towards iiiethyl-orange diminishes, and the liquid 
ultimately assumes a degree of avidity eip.al to tliat obtai.ied when 
pheuolphthalein is employed. Ksliination of he Ml, ion as b.irium 
sulphate shows that the whole of the thiosulphate exists liiially ii» 

^“wheTi'the reaction takes place in presence of a salt the correspimd- 
in" hydroxide of which is insoluble, such as a •/me nickel, or cobalt 
saU there is iiimiediato precipitation of the hydroxide, am le 
s'oliitioii rc.n.a.iis perfectly neutral ; in 

of the hydroxyl ions on the ions d.wivcd from the, dissociation 
Clio thiosiiliiliat.i is avoided. Galenlation of tho alkalinity dovciopei 
from the amount' of metallic hydroxide 

Ilk^^inity is exactly donhle that indicatcui - ^^ora^e, so tl^ 

the whole of the smUuin . . .qNaOH + S.O, 

hydroxi.le according lo.thc e-piation : f p,obablyby 

There is then a further action, represented in the c p ) J 

Is(V5H,.(>.--- ll.iS,.., . Ul,.St)„ which rs in accord with 

res-ults (.Mxstr., 1 POI . li, 1 6, 9 1). and m 

which aeroes willi WillstUtter’a rosults (he. ciT)- emplny"' 

Hence, hydrogen ,.eroxide is eapahle, under 
by the authors, of causing complete being due to .o 

• into 2Na- and S/),,;. the 

secondary action of the S A), anion with t ha tetratbion* 

tritl.ionale is formed as tho ros.ilt of dccomlKisition p 

hy ho,at. 

Syntheais of Ammonia 


{ZtUneh. EltklmUi-ui., 1909, 15, 189 
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of ceHum. nitride is meaan'ed. Tho material used was made eithei 
by heating .a mixture of coriutn dioxide and magnesium in an 
atmosphere of nitrogen, or from the pure inetiil and nitrogen. 
Since the first method yields a mixture of cerium and magnesium 
nitrides, the dissociation pressure of magnesium nitride was also 
studied. Equilibrium is attained very slowly ; at 320 ’ no measureable 
pre.ssure was observed, and at 460^ the dissociation pressure lies between 
6 and 13 cm. of mercury. The experiments with cerium nitride gave 
.somewhat inconclusive results, owing to the very slow change of 
pressure. The author thinks that equilibrium is probably established 
quickly on the surface, and that the nitride then di.ssolves in the 
metal, further change being then dependent on diffusion in the 
solid. The pure nitride gave the following pressures: 610°, 34 cm.; 
675°, 37 cm. j 715°, 38 cm. ; 762°, 40 cm,, but the figures ai-e only 
roughly approximate. Admixture of cerous chloride, or of alkali or 
earth alkali chlorides, did not accelerate the absorption or evolution 
of nitrogen. 

The author’s intention was to try the action of hydrogen and 
nitrogen on cerium hydride and nitride under pressure at moderately 
high temperatures ; he observed, however, that cerimu hydride smells 
of ammonia when exposed to the air, which led him to work at atmos- 
pheric pressure and low temperatures. 

When perfectly pure, dry nitrogen is p.assed over the freshly 
prepared hydride in the cold, ammonia is formed rapidly (about one 
half the possible quantity in three and a-h.alf hours); the reaction, 
however, soon becomes slower, probably owing to superficial 
formation of nitride. The reaction is 0eH3 + <-'eN -i- NHg. 

Raising the temperature to 200° increase.s the rate of reaction very 
little. 

No ammonia is formed by the action of hydrogen on cerium 
nitride iii the cold, but the reaction CcN + oHg** CeH^ -b .NH^ takes 
place at temperatures between 100° and 400°, the best temperature 
being about 200°; the rate of formation falls off less rapidly than is 
the case with the hydride. 

By allowing a mixture of hydrogen and nitrogen to act on cerium 
nitride at 250°, 25*1 c.c. of gas disappeared, and ammonia equivalent 
to 26'9 C.C. was formed, but the reaction stopped completely in 
twenty-four hours ; the action is, therefore, purely catalytic ; 
traces of oxygen and moisture in the gas pos-sibly account for its 
cessation. 

Experiments made with nitride and hydride, prepared from com- 
mercial cerium carbonate by converting this into the dioxide and 
heating it with magnesium in a current ol hydrogen or nitrogen, showed 
them to be equal to the purer substances. 

A number of experiments were made ,in order to find the best 
conditions for a continuous production of ammonia. The reaction 
soon stops if a mixture of nitrogen and hydrogen is used, but it 
goes on continuously (altliough slowly) when nitrogen and hydrogen 
|Rre passed alternately at short intervals. A inixture of hydride 
and nitride gives the be.st results, and the rate of production is very 
much increased by spreatling the material out over a large surface 



4.80 


ABSTRACTS OF CHEMICAL PAPERS. 


'ot asbestos, glass wool, or copper ganzo. When the contact niatpi ial 
is allowed to cool off and remain unused for some hours, its activity 
increases. The quantity of ammonia produced is piopoi timial to tlie 
quantity of contact material used, and independent, within fairly 
wide limits, of the rate of passage of the gas. The highest concentra- 
tion of ammonia reached by the author was 6’4% by volume in the 
gas passed over cerium nitride, and 1'4% over the hyjiiilo, 

r. E. 


Phosphates, their Isomerism and the Transformations they 
Undergo in Soil. Antonio Qu-nkt-Mioli {Staz. sper. agnir. lutl, 
1909,42, 1'21 — IGO). — The author has investigated various pho.sf, hates 
in order to obtain an explanation of the contradictory views concern- 
ing their efficacy as manures and the changes they umlergo in the 
soil- 

Two forms of dicalcinm phosphate exist: (1) the nmorphous v.uioty, 
which undergoes complete solution on addition of a qimiility of 
phosphoric acid sufficient to transform it into the inonocalcimii 'suit, 
and is converted into tricalcium phosphate hy means of cfiloiiim 
hydroxide; (■-’) the crystalline variety, which dissolve: with ilidieulty 
in citric acid, and is not converted into the trioalciuiu salt by calcium 
hydroxide, or into the iiionoe.iloium .salt by a strong avid. 

Further, the amoriihous form is markedly decom[>o.sed by water, 
whilst the crystalline form i.s not. Also, tricalcium phospliatc c.xist.? 
in two inodi’fioations, one of which is convertible into the dibasic 
phosphate and i.? hvdroly.sed by water,, whilst the other cannot he 
changed into the dibasic salt and i,s not decomposed by water. 

Tire.se observations are e.xplaineil by the author as dud to the exist- 
ence of an asymmetric phosphoric aci.l, II | and a symiretrical 


one, H.. I Ph’i. a'cl of asyimnetric and .symmetric, a! salts, 

ca i callFl.*, and I H l’< >„ only the former of which i.s c.'ipable of 

Yielding monocalcium phosphate. Similarly, with the Irio.alciiirn salt, 
there should he an asymmetric forui, ca | ca I ca j I’t',, two partially 

I i (■•1. 1 .. . 1 . 


svuiinetrical forms 


I PO4 anil 


ca 


1 !’{),. auJ a 


‘.lyn.imotiical form, ca 


r<V 


of these, the first is capable of yiel'ii»S 

di- and mono-calc, urn iills and free id.os, .boric acid when trcaurl wuh^ 
acid, the -ccond giving symmetrical dicalcinm pho.sp 1,1 e a ^ 

.acid, the third, monocalcium pho-sphate and pho.-p ■ ^ j. 

fourth, only phosphoric acid. 


Formation of Graphite ^ 

Powder and Carbonates. U. Unssmi.i. j j stronuan: * 

1909 4, 172 174). -In the reduction of .,iy in tl® 

calcium carbonate by magne.sium, the carbon obtame.l p 
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form of grapliite. Small quantities of graphite are found in the* 
carbon obtained by passing cwbon dioxide over heated magnesium. 

C. H. D. 

Thiocarbonates. Nazaueno Taruci and A. Magei { Gazzetla , 
lOOQj 39, i, 405 418).— When an aqueous solution of potassium 

thiocarbonate is boiled out of contact with air and in aii atmosphere of 
nitrogen, the first phase of the decomposition occurring is represented 
by the equation K^CS^ — "h C^S. The potassium sulphide thus 
formed subsequently undergoes hydrolysis, giving pofca.ssium hydroxide ■ 
and hydrogen sulphide : K.^S + = 2KOH + II^S. In presence of air 

or oxygen, the decomposition of the thiocarbonate effected by boiling 
its solution is represented by the equation; + 2H2O + 40 = 

KgSoOg + 'h + 2H2S. Finally, in an atmosphere of carbon 

dioxide, decomposition occurs according to the equation K0CS3 + 
CO.2 + IlyO = KgCOg + CS.2 + H2S. The equation K^CSg + 3H.j^ = 
KgCOj;; + SHgS, usually given in the literature a.s representing the 
decomposition of alkali thiocarbonates in solution, is hence in direct 
contradiction to the truth. 

Under the action of sunlight and in presence of air, solutions of 
thiocarbonates undergo, at the ordinary temperature and with an 
increjised velocity, the same tranformation as takes place on boiling 
in absence of sunlight. In ves.sels evacuated and then exposed 
to sunlight, thiocarbonates remain unaltered for a long time, the 
equilibrium K^CSj ^ K.^S + OSg nol being disturbed by the removal of 
one of the products of the decomposition. 

Towards organic compounds, thiocarbonates behave in such a way 
as to confirm the fact that they decompose into a sulphide and carbon 
disulphide. Thus, with aniline, potassium thiocarbonate yields the 
condensation product of thioformanilide (compare Flicol, Abstr., 1882, 
958). 

Under other conditions, thiocarbonates behave like simple sulphides ; 
thus benzoyl chloride and a thiocarbonate in equimolecular proportions 
yield benzoyl disulphide, which is al.so formed by the interaction of 
benzoyl chloride and potassium hydrogen sulphide. T. H. F. 

Action of some Oxidising Agents on Silicochloroform. 
Adolphe Besson and L. Fournieu { Compt . rend ., 1909, 148, 

1192—1194. Cora]mre this vol., ii, 398, 399).— In sunlight, dry 
oxygen slqwly attacks silicochloroform at -80^ forming the compound 
SigOCl^ with other oxychlorides.. Ozone has a similar action, but forms, 
,in addition, a small quantity of silica, with oxychlorides of high 
molecular weight. An explosion occurs when nitrogen peroxide is 
mixed with silicochloroform at -20^; when the materials are diluted 
with carbon tetrachloride, however, a reaction occurs, represented by 
the equation : SiHClg + 21Sr02 - fchO. + 2NOC1 -f HC'I. 

Silicochloroform reacts with sulphur trioxide at 100*^, forming sulphur 
dioxide, pyrosulphuryl chloride, SgO^CIg, and probably chlorosulphonic 
acid, together with viscous oxychlorides of silicon. Under certain con- 
ditions, a blue compound, probably the oxide, S2O3, is obtained. 

Silicochloroform and chromium trioxide react at the ordinary 
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Hemperature, forming oxychloiides of silicon and a compound^ Cr.OC] 
This is i\u unstable, brown powder soluble in water with Jocompositiuii 

• O. W. 

Stas’a Investigation of the Solubility of Silver Chloride 
Kakl DkucxvKK, {Zeifsvh. Cheni. Ind. Kolloide, 1909, 4, 216 — 
Experimental observations made by ytas in an investigation on (ht^ 
haloid salts of silver {Oeuvt. compL, 1, 87) are revieweil I'rom the 
colloido-clieinical standpoint. TI»o facts indicate the existence of a 
whole series of reproducible forms of silver chloride ranging froju the 
true gel to the crystalline form. bhich of the.se has a definite .solubility 
which increa.ses as the colloidal character of the chloride increase^' 
A comparison is made between the influence of the foiiii of the 
substance on its solubility and that of temperature on the miscibility 
of two liquids. H. M. 1), 


Crystals of Calcium Hydroxide in Roman Cement. SKrcEi 
E. (iLiNKA Krp.’d. 1909, 46, o03 — 301 ; from Ceinent, 

190-1,37 — 43, 217 223).-- Small tabular crystals of calcium hydi- 

oxide wore observed in a hydraulic cement and also in a Roiuari 
cement. Tbcy are he.\agonal, with a j.H*ifeot basal cloavago, a:c = 
1:1'20; 1) 2‘25-l : 11 2 — 3; refractive imlice.s, w - 1 -644, e ~ 1'446. 
'l'he.<o crystals arc not isouiorphous with the miuoral brecite 

L. J. S, 

Colloidal Barium Sulphate. Ekne-st Eeilma.nn {Tram. Faraih'j 
Sue., 19U9, 4 , 173 — ITS). — When barium chloride is added to a 
mixture of sodium sulphate' and alkaline casein stdution, a creamy 
liijuid i.s obtained, from which acetic acid precipitates a curd-like 
.\hcr wa.'hing and adding .sodium hydro.xide solution, a milky liquid 
is obtained, yielding a translucent solid on evaporation. I'his solid 
yields a stable colloidal solution. ‘The particles of b.uiuin .sulphate 
are probably .'surrounded by a protective layer of cjisoin. 


Electrical Properties (Thermoelectricity and Resistivity) of 
Copper-aluminium Alloys. IIkctok Vi.(:iiku.\ rend., IDOD, 

148, 1041-10-12. b’umpare this vol., li, 294).— 'I'hc author has 
iiiea.-uied tlie theiuioclcctric properties ami specilic q 

conimerciul coiu'cr-.aluniinium alloys wntaining 3, 5, 6, T.*i > 
94", of uluininium respectively, d’hq of a thormojunttion 

each alloy with elect rolytiv^ copper wa.s dctcriiiisied at a sene, o 
Uinf«ratiiios up to S20=. The variation of E.M.l'. “ 4 

idKj'H) i.-. ill all cai-es veiy approximately eiiiiat to (A +''*); ‘ 

ami // are lon.stauta for earl, alloy, that in, the A.m- ■ ° 
parabolic law. . 1,0 ^ 

A.-i the percenta4;o of aluminium inercasc., from 3 to ii, - 
of the rouple fall:., but heyoiiit thi.s incrca-scs, ko that of 

y i', alloy approaches that given by pure aluminium, 
the alloys in this property, which is not the same as 
comjxisition, is often niodiUod by temperature changes, 
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A small proportion of aluminium greatly increases the resistivity of 
copper, but addition of 6% of copper to aluminium does not increase 
the resistance of the latter. The alloy '7i% aluminium, 02-},% copper 
exhibits a maximum of resistivity. ** R, Jt, C. 

Cuprous Hydroxide and Cuprous Oxide. Hokaoe W. Gillett 
((/. Physical Chem., 1909, 13, 333 — ^335), — It is known that yellow 
cuprous hydroxide or red cuprous oxide, or a mixture of the two, is 
obtained by electrolysis of sodium chloride solution' between copper 
poles according as the temperature is below 60^, above 95‘^, or inter- 
mediate. The author has endeavoured to obtain precipitates of the 
red cuprous oxide at tlie ordinary temperature. 

, Addition of exti'emely concentrated sodium hydroxide to cuprous 
chloride dissolved in sodium chloride gives a precipitate of red oxide, 
but elevation of temperature is much more effective than increase of 
concentration, although cuprous hydroxide, once formed, cannot be 
dehydrated by eighty hours’ boiling. 

The electrolysis of sodium chloride proceed.® normally in presence of 
acid. On the other hand, when only 0’5'X, of sodium hydroxide is 
present, oxygen is evolved at the anode, and no oxidation of the 
copper occurs. With less alkali, in addition to cuprous hydroxide, 
some indication of oxide is observed. In no case is the amount of 
oxide formed on the anode more than of the whole precipitate. 

When a thick paper diapliragiu is interposed between the electrodes, 
yellow cuprous hydroxide appears on both sides, but unmistakable 
scarlet oxide is dejwsited in the paper itself. No explanation of this 
is offered. ' K. J. C. 

leoiDorpbistu and Polymorphism of the Mercury Haloids. 

W. J, Luczizkv {Zeitsch. Krysl. Min.^ 1909, 46,. 297 — 298 ; from 
Bull, Ges. Naiurf. Kiew.,, 1906, 20, 191 — 207). — Crystals of mercury 
iodide, bromide, and chloride, and mixed crystals of the iodide and 
bromide and of the chloride and broniide (but not of the iodide and 
chloride) were obtained from solutions in ethyl and methyl alcohols. 
The several modifications are tabulated as follows : 

Hgly. HgBr.2. . IlgCI,,. 


First niodificalion Tetragonal — — 

Second ,, Rhombic Khomhic a Rliombic $ 

Xliird , — Rhombic jS Rhombic a 


Rhombic crystals, probably representing a double salt, HgCl^jHgBrg, 
were also obtained. L. J. S. 

Preparation of Pure Cerium Salts and the Colour of Cerium 
Oxide. Akthuk C, Neish {J. Aitter. Chem, Soc., 1909,31,517 — 53.1). 
—A study has been made of the methods of preparing pure cerium 
salts, and special attention has been devoted to cerium oxide, OeOg, 
the colour of which has be**n the subject of much controversy, ihe 
following methexi is recommended for preparing pure cerium salts from 
the crude oxalate. 

The oxalate i^ tirst heated with dilute hydrochloric acid in order to 
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I'euiove iron, calcium, etc., anil ilie residue is treated with hot .aiiiuKitiiuin 
oxalate solution. The puritied oxalate is then heated with a soUui„[i 
of potassium hydro.xide in order to free it from aluminimh, etc. Tli (3 
hydroxide thus obtained is dissolved in sulphuric acid, and the solution 
is treated with potassium sulphate, yttrium, ytterbium, erbiiuu, and 
samarium being thus eliminated. The crystalline double sulphate 
produced is dissolved in dilute hydrochloric acid, potassium hydioxiile 
i.s .added, and the mixture is heated until all the cerium has been 
re-precipitated as hydro.xide. The hydroxide is treated witli dilute 
potasfiium hydroxide, and chlorine is slowly bubbled through 'the 
mixture. This treatment i.s repe.atod until the oxide is free from 
lanthanum and didyniium. The hydroxide is now boiled with dilute 
In'drocbloric acid, and hydrogen peroxide is added to effect complete 
solution and reduce the ceric chloride to the ceroiis condition. After 
adding concentrated hydrorhloiic acid and heating the solution nearly 
to boiling, a solution of oxalic acid is added, and, on cooling, ciy,staij 
of cerium oxalate separate. Uy heating this oxalate in hydrogen and 
afterwards in pure oxygen, pure ceric oxide is obtained. Tliis oxide 
has a pale yellow colour, rc.semhling that of chamois leather. 

The oceimeiK'O of a red or pink colour indicates the presence of 
coloured o.xide.s, whilst if the preparation is very pale or almo.st white, 
it contains wliite oxides as impurities. The colour of the pure oxide 
is not due to the pre.sence of mtrogon from the air, .since the colour is 
the same whether ignition i.s c.rrried out in dry air, free from carboii 
dioxide, or in pure o.xygeii. G. 


Heats of Combustion' of Aluminium, Calcium, and Mag- 
nesium. Kh.wk l-i. Nt i'sTON and 11. llt ssri.i, h.LLis ( / fans. htradiOJ 
.See,, I'JOO, 4. Iu6 171. t'omparo this vol., ii, hi). -lu further 
expeiimeuts on tlm thcrmilo reaction, oluminiuin i.s found to reduce 
lime only when lu-at i.s suppli..'d ; iaagne,sia is not reduced. Heating 
calcium with magnesia re.sults ehielly in the formation of mti-kle, 


Peroxides. Smi.rsrms T.\n,\t.\ic (Jin-., 1‘JOa, 42, 1516 
According to PelUni and .Meneghiui (this vol., ii, 5U), nickel peroxu 
does nut redutc pci manga uatc, contrary to the statement , 

(Ab.-tr., lOOO. ii, lill). It is now ^llo^vn tliat tlie [loroxiae p P' 
by means- of s.idium hypobromite ledueos pccinaugaiiate, am 
hydrogen pcroxi.ie may b.- prepared from peroxide 

of hydrogen eyanrle ami pota.-.sium cyaiudi “ ,,oxides «. 

could not be obta.ncl in this way f^u e^rdt or l^d 


from silver pero.xyuilrate ' i nomimu 

peroxide ” of IV-lliiii and .Meiieghim is [.rob.ihly a mold i - 
of nickel hydroxi.Ie amt hydrogen peroxide (eomium 
Abstr., 1 title, ii, 5e7). 

Signification of Colloidal Solutmns of Manganese 
Biocbemical Oxidations. I!iii:wk ^-joi.i.km.s ( ew. 

0, -Js" -dU 1).- -'I bo iidlueiieo of maiigaiie.so “ . ' . oxi* 

oxidation.! bis been investigated. A colloidal solution ol 


way 
(.Vh-.tr., 


iiid 

Willstiitter. 

C. IL. C- 
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manganese higher than manganous oxide was obtained by treating 
manganese sulphate or acetate with potassium sodium tartrate, and 
then with hydrogen peroxide and dilute sodium hydroxide. When 
protected from light, the solution thus obtained remains unaltered for 
some weeks, retaining its dark brown colour. Its colloidal 
nature was proved by dialysis. It give.s characteristic reactions with 
oxydase reagents, irrespective of whether it has been dialysed or not. 
It at once imparts a blue colour to an alcoholic solution of guaiacuna 
resin, and to a solution of ji?-phenyleuedianiine hydrochloride. In 
presence of light, _ it oxidises quinol rapidly, yielding crystals of 
rjuinhydrone. Aniline sulphate is at once coloured violet or blue, 
Pyrogallol is oxidised, yielding a dark-coIoui-e<l precipitate. It 
acts as a catalyst, decomposing hydrogen peroxide. It does not 
oxidise hydriodic acid in neutral, alkaline, or acid solution. It does 
not oxidise tyrosine in acid or alkaline solution, in this respect 
j esembling the ordinary oxydases. 

The oxidation of quinol, pyrogallol, and hydrogen peroxide has 
been studied qualitatively, the results indicating that a colloidil 
solution of higher oxk1c.s of manganese behaves in many respects like 
an oxydase. The author considers that the part played by manganese 
in biochemical oxidations is often important, and probably also in 
oxidations in the soil. A. J. W. 

Preparation, Composition, and Thermal Properties of 
Electrolytic Iron. Arthur Muller {Metallnrgie, 190^, 6, 

145 — 160). — For the preparation of electrolytic iron from ferrous 
ammonium sulphate, anodes of pure iron should be used, enclosed in 
porous cells, and the anodo mud frequently removed. Low current 
density and temperature should be employed. The cathode deposit 
^still contains some sulphur, and to obtain a pure product tho eleetro- 
dysis should be repeated, using ferrous chloride as the electxolyte. 
The final product contains only total impurities, of which 0’02% 

is carbon. Hydrogen and nitrogen .are also present to the extent of 
[)-02 — 0-08% and 0-02 — 'O'OS^ respectively. 

The thermal behaviour has been investigated, using a vacuum 
furnace with carbon spiral resistance, the construction being a modifi- 
5ation of that adopted by Oberhoffer (Abstr., 1907, ii, 736). In this 
furnace, 70 grams of iron may be raised to above 1700° in- twenty 
niiiutes. 

After melting in a magnesia crucible, the iron contains 0 017% C, 

1 089'% Si, 0-028% P, 0-025% Mi», and 0-037% S. The values found 
*■ the critical points are Ar^ 894°, Ac^ 917°, Ar^ 763°, Ac^ 770°. A 
itic<al point between 1000° and 1500° could not be observed. The 
on, after melting, is silver-white with crystalline fracture. It is 
Jrfectly malleable, and so soft as to be cut with a knife. 0. H. I). 

The Electrolytic Theory of the Corrosion of Iron. Willi.\m 
[. Walker {J. Iron and. Steel. Jnst,, 1909, i. Compare Walker, 
ederholni, and Bent, Abstr., 1907, ii, 875; Friend, Abstr., 1908, ii, 
!*8).— The electrolytic corro.sion of iron begins even in the ab.sence of 
^ acid. Ferrous ions pass into the water, hydrogen being deposited 
VOL. xcvi. ii. ^2 
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in a film ami liydroxyl ions being left in solution. Friend’^ analytical 
methods were insufficiently delicate to detect these minnte quantities^ 
but both ions may be made evident by tbe use of gelatin containiQg 
potassium ferricyanido and phenolplithalein, called the ferrosyl 
reagent. In the absence of an acid, the polarising film of liydiogen 
prevents further action. H- h. 

Influence of the Treatment on the Solubility of Iron and 
Steel in Sulphuric Acid. K. Huvst and O, Baueh (J. Ironmidm 
Inst., 1909, i. Compare Ah.str., 1908, ii, 819). —The effect of 
(quenching and tempering on the solubility in acid of steel contamiug 
of ciu'bou has boon studied. The liardeiioJ steel (inavlenrite) 
becomes more soluble in lO'b sulpliuric acid if reheated miLil 100' ii 
readied, after which the solubility again diminishes. The steel of 
maximum solubility is called by the uutliors “ osiuoiidite ” ; it passts 
throu-'h troostite iuto martensite, on the one hand, and through soiliite 
into p'earUte, on the other. The troo.stitos leave their iyhole cailjoa 
content in tlie form of carbon free from iron, whilst pearlile coitiiiii 
only carbide carbon, which is evolved in tbe form of hyJroSvnhons in 
the action of acid. \ 

111 the tempering of martensite, the greatest development ol\ heat is 
beloM' the osinoiidite point. I 

Steel containing only 0 07'V, C ahso sliows a maximum sol'™’? 
when tempaied at lOOh indicating that the allotropy of the ironUasan 
intiueiice on solubility. , 

Tlie solubility of soft steel is increased by cold-working, bu] 
diini u is] led b\' lebi'ating, beating even to 100' hav'ing ,1 iiiaikc^ 

.V permanent’ strain of only ll' , in length may he detected in t 
(Jii tlio otlier liand, cold-worhed aUuuiiiium is less sohili 
annealed metal. 1 he same holds good of cupiier. but in this ci. 
changes aie very small. h- 

The Decarburisation of Iron Carbon Alloys. IViLtiAjll 
lI.vrriKLU (J. Iron .<«-/ SUd. Inst , 1909, i. Compare Wii.-t, .tl> , 

1908, ii, 2.80).--Kxpeiiments with iron containing I CItjof Mibon a 
the form of eementite show Unit teni|ier carbon i.s not formed iii tlie 
deearburisuig proeesS, and that praet.eally the whde ot the car o 
may bo removed bv n-vidation. This disproves W ust's theory lha * 
c.ubon is only oxidised after intermediate formauou of 

The lesults „.e eonlirmed by the liehavioiir of white iron. _1 e leaction 
between the earbide and the oxidi.sing medium begins at 

Formation of True Peroxides of Iron, 

IX Msmouim (t/arrstM, 1909,39, b 381 -998 ; XriCc ^5 

1909, 62, 9o:;-9l7. CVmparo ^‘‘^''''' 7 , 

hydrogen pero.vide on ftrioii.s or f*-'*'*, “i ‘ , .,„b,tance, *!> 
or ferric o.xide giv.-s rise to a very u.stablo, pale ,|i the 

lias a le.ss eolloidal apirearauce than ferric n}> , .y is substar® 

charaetei .S of the true pcro.xide.s. The comiiosiuoii o to 

cannot la- est.ihlished with eertainty, owing ' tpeposoKe 

admi-vtuieof varying p.-o|K,rt-ous of feme ox.de, and 
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>f alkali chloride in the precipitates obtained by the action of alkali 
m ferrous and feiric chlorides. lu the peroxides obtained by the 
luthors, the ratio Fe : 0 never exceeds 2, and, as the results of 
Manchot and Wilhelms (Abstr., 1901, ii, 658 ; 1903, ii, 152) and of 
Just (Abstr., 1907, ii, 852) indicate that the ratio Fe : O cannot be less 
than 1 ; 3 or more than 1 : 2, the authors' peroxides correspond with a 
paixture of fen-ic oxide and peroxide. The constitution of the peroxide 

Fe<[[^ or OIFe'O'O'FeiO. 

An alcoholic solution of ferrous chloride exhibits a yellovvish-greeo 
|oloration, the intensity of which is only slightly diminished by intense 
loid ; with ferric chloride, the solution has a yellowish-brown colour, 
bich fades appreciably on cooling. The solution of the ferrous salt 
fceacts energetically with hydrogen peroxide, developing a consideiable 
fenouDt of heat and an intense brown coloration, which is not sensibly 
|gbtened by cooling ; the solution of the ferric salt reacts at most 
bly with hydrogen peroxide, the liquid obtained nob differing 
ipreciably from the original solution, and losing its colour in the 
,uie way on cooling. This behaviour indicates that some sort of 
lemical combination takes place between the ferrous salt and hydrogen 
oxide, whilst with ferric chloride such combination takes place 
or not at all or only extremely slowly. T. H. P. 

Chemical and Magnetic Study t>f Complex Compounds. 
Pascal (Ann, CAim. Fkys., 1909, [viii], 16, 359—402, 520-574). 
resume of work already published (compare Abstr., 1908, ii, 193 , 
756, 757, 927, 1013). The ferropyropbospbates reduce organic 
Ipounds at least as readily as do feiTOus oxalate or feirou.s 
troxide ; picric acid, on reduction with ferrophosphates in the cold, 
ds picramic acid, whilst at 60*^ the reduction proceeds further, with 
formation of nitrodiamiuophenol ; similarly, tiinitroresoicinol 
; dinitroaminoresorcinol. Nitrobenzene is not appreciably 
td by ferrophosphates even on prolonged heating at 60“. 
^itrophenol is slowly reduced to p aiuinophenol, whil.st ??i'nitropheuol 
eadily reduced even in tlie cold to the corresponding aminopheno) 

\ azo-compound. W 

^Qvision of the Atomio Weight of Chromium. I. Analysis 
Silver Chromate. Gkegoky P. Baxteii, Edwakd Mueller, and 
BRAY Aknolu Hises (J. Ghem. Soc., 1909, 31, 529 —541*;.— 

» results of deteiininations of the atomic weight of chromium 
lierto recorded show considerable discrepancy, and a re-determiuatiou 
Itherefore appeared desirable. Careful analyses ot silver chromate 
» been carried out, this substance being oho.sen since it can be 
Lined of definite composition, and can bo completely dried without de- 
osition. The chromate of silver is also very suitable for the purpose 
ceount of the ease with which its silver can be estimated. In order 
etermine the ratio of the atomic weight of chromium to that of 
pr or oxjgen, the exact ratio of the atomic w’eights of silver and 
gen should be known. Although this knowledge is at present 
* and Zeiisch. wn.org. Chein,^ 1909, 62 , 313 — 330. 

32—2 
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lacking, the data obtained by the analysis of silver chromate will be 
subsequently available for the calculation of the atomic weight of 
chromium. The methods employed in -preparing pure silver chromate 
and effecting its anal^'sis are described in detail. 

In some experiments, the silver was precipitated as chloride, and in 
others as bromide. From the average of three experiments with two 
different samples of the chromate, tho ratio 2AgCl : Ag.,CrO^ was 
found to be 0 S64094 [Ag : AgCl = 0 752632 (Richards and Wells, 
Abstr., 1905, ii, 451)], and the percentage of silver in the chromate, 
65‘03 46. From the average of eleven experiments with four different 
samples of the chromate, the ratio 2Agl>r : Ag.,CrO^ was found to bo 
1'13207 [Ag : AgBr = 0'574453 (Baxter, Abstr., 1906, ii, 740)], and the 
percenti^ge of silver in the chromate, 66'0321. Tho average result of 
all the analyses gives Ag = 06'0333%. Assuming certain values for the 
atomic weight of silver referred to oxygen us 16’000, the atomic 
weight of (.hrouiiuui is found to have the following values: Cr=* 
52-06 [Ag=L07-93]i Cr = 62-0l [Ag = I07-88]; Or = 51-9S [Ag = 
107-85 j. 

Pure, unfused silver cltroiualc has 6-C25. K. (b 

Revision of the Atomic Weight of Chromium. II. Analysis 
of Silver Dichromate. Gukgukv P. Baxtkr and Kich.xkd iU:.\uY 
JessE, ]un. {J'. A7H€i\ V/iei/t. 1009, 31, 541 — 64U*). — iiA.xtt'i', 

^fueller, and Hines (preceding absti-act) have prepaitJ and analysed 
[-uro silver chroiuato witlia view to tin-owing ligliL on tho aLomic 
weight of chromium. A siunlar inve.stigatiou has been carried out 
with silver diehromatc, whji h has the advantages of containing a much 
larger proportion of chromium than silver chromate and of b^-ing 
readily crystallised from nitric acid, and tlius freed from impurities 
carried down with it during precipitaliou. The pure salt was carefully 
piep.irrd and anuJy.sed by uiefhtKl.s whirii are described. Silver 
dichruuiate cannot be cojnpletely dried withovit decouipci.sition, and, 
when crystallised from nitric acid, retains trnces of the acid. Since, 
however, the silver and chromium are ju esent iu equivalent propuiUcUs, 
the inclusion of mother lj<pior can do Ji> harm. K<tjniation.s weto 
made of moisture and nitric acid in specimens of the salt crystalHs<.-d 
from nitric acid of different conceutiations. 

From the aveiage of nine analyses of three ditforv-nt samplc.s of lla* 
dichromate, the ratio 2AgBr : Ag..Ur.^U- was found to bn 0 869856 
[Ag : AgBr = 0'574453 (Baxter, Abstr., 1906, ii, 740)], and tho 
percentage of silver in the salt, 49-9692. Assuming certain values 
for the atomic weight of silver rt-ferred to oxygen as IG'OUO, tlie ulomic 
Weight of chroiiiiuia is fiuind to have the following values: I'r ^ 
52-06 [Ag= 107-93]; Cr^-52-Ol |Ag-lU7'88]; t’r-51*J8 [Ag- 
107-85]. These value.s are identical with those obtained by Ba.xUr, 
Mueller, and llines {loc. cil.). 

Silver dichroimite has j>f 4'770. 

Solubility of Ammonium Mohavauadate. Julius Meveh 

I'Ji'9, 15, 266 — 26S). — Tho solubility of aiumoniu^^^ 
molavanadato iti water i.-* (in graiu*moU*culea per litro) : 18’, 6 I'.i*- ■ 
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25°, 0-0519 ; 35° 0*0898 ; 45°, 0*1341 ; 55°, 0*1704 ; 70°, 0*2599. ;» 
O OSA^-ammoninm ch)ori<le solution, the solubilities are : 18° 0*0142 ; 
25°, 0*0225; 3.5°, 0*0445 ; 4.5°, 0*0757 ; 55° 0*0954. In 0*lA'-ammo- 
nium chloride they are : 18° 0-003-56 ; 25°, 0*00995 ; 35°, 0-0235.; 45°, 
0-0451 ; 55°, 0-0631. Kach of these sets of results show^s a change of 
direction in the soliibiUty curve between 39° and 41°, indicating a 
change in the solid salt at this temperature. The solubility in O'OSiT- 
and U'l A-aminonium nitrate .solutions are also measured, and found 
to be very slightly greater tliaii those in the corresponding ammonium 
chloride solutions. The salt is very ranch more soluble in ammonia 
than it is in pure water. In 0 0077*V-aramonia, the solubilities at 18° are 
0*0476, at 25°0 0G03 ; in 0 24r)-2.V-aitiinonia it is at 18°, 0*0680, and 
at 25- 0*073 ; in 0*5872.V-;\mmonia at 18°, 0 1020, and at 25°, 0*108. 

T. B. 


Action of Antimony Hydride on Dilute Silver Solutions. 
Hans KEC Ki-F-nES 1000.42, 1458 — 1464). — The black precipitate 
produced by antimony hydride in silver nitrate .solutions has been 
assumed to have the coinpo'ition (Las^aigne, J. Chhn. Med., 

1840. 17, 443), but secondary reactions are known to occur. The 
precipitate contains o.Kvgon. but not in the form of antimonic acid, 
which i.s not produced wlieti dilute nitric acid acts on antimony 
hvdroxi<le ; it lias tlicr*-fore been described as a mixture of raotallic 
silver and antirm'iiv hy<lro.\id** (Vitaii, Abstr., 1893, ii, 206). 

Owing to seenndary i-'-actloii', the method .adopted in the ca.se of 
ar.scnic hvdritle ( Ih-cklebci). l.ockemann. aT?d Kckardt, Abslr., 1908, ii, 
36) is not appUcihh*. 'I'he lila^-k precipitate is decolorized by oxidising 
ftt'cnts, of which iodine i< the nest convenient. Iodine in presence of 
Urtaric .acid rca-hly convotts inctallio atitiinonv into antimonic acid : 
Sh + 51 + 4H..,0= -I- olU. atid the free antimony may be esti- 

mated in this w.w. d'tie result, of the annly-es .«hows that the first 
rciction of ;infimor»v Iivdride with .'iiver nirnite U tliat fie.?ciibed by 
bassai”no: ^hfl, + ;iAgN< - Ai:..Sb - 3HN( V but that the excess of 
-liver riitrat** caui-ns the t'uitlwv icaAion *. 

A.Sb + 3AgN<b + 3n.n-dAg+H,.Sh(b + 6irXt>, 

The final luvcipi'a’*' th*i>‘foro con.'-ists of silver and antimony 
hydroxide with a HtHf metaUiV antimony, some antimony at the same 

tiim* pas.sing int-> s dut'.'*n- 

Influenco of High Potential Discharge on Amorphous Gold. 
nAVA.n Conn irUo,. .V..-.. 19e9, 99. 209~2h>).--Mien amor- 
pl,,,.,. fion. .1.1, .rul. l.y f. r™,.. sulpl.ye, washed 

w:,u-.-, is hl.inittVd ... tlu- -f .■i-' d.s.l.arge of 

a t*'n in«‘h Kh 


.-..il I, „ pl.t.,..,,., .'lecuodos it be.omes 
iv., to.vi...as a I-'-'", to .levelo,. nu-os of 

-fiiis l::.s l..vn .vi«,tod fo.ir t, .no. with similar 

alts, and, in :i.l.liti.>.i. a.i...iplio'.s p.M plm-y - 

,On„n,.n ..|,.,.tr,.l..s in a |.a.-.ly .■va.... ...d ttUss tnlm 
il. l.ko manner to the l...;l. !-.t.-.nial di,-.-l.a.-,i..e lor '1™ 

an ho„r, when .s,.l.se,i...Milly .lhsolv,.d and analysed, pave 
ih>liiu't indications ol co|'p«-r. 
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" The Supposed Hydrolytic Action of Platinum-black. W. E. 
Grove and Arthur S. IjOEvenhart (Proc. Amer. Soc. Biol. Chem., 1908, 
xxviii — xxix ; J. Biol. 0). — Aftera month no hydrolysis of starch 

occurred on the addition of platinum-hlack. The effect observed by 
others who used large quantities is due to oxidation by the platinum 
oxides contained in platinum-black, but there is no evidcnco of 
catalytic action. W. D. H. 


Miner a logical Chemistry. 


Paraffin Content of Mineral Oils as Criterion for Judging 
their^Relative Geological Age. Michael Rakusin {Bfir., 1909, 42. 
1211—1215, Compare this vol., ii, 153. 246).— It is found as the 
result of the investigation of samples of mineral oils from the saino 
district that the percentage of paraffin hydrocarbons present in tlic 
natural petroleum decreases with an increase in the geological ;^go of 
the oil. 

It is possible that in nature, fractionation of the mineral oil takes 
place in a manner similar to that observed by Gilpit» .and Cram (tlii< 
vol., i, 1), as a result of which the paraffin hydrocarbons are fouii(l 
nearer the surface tlian tlie <icnser, unsaturated hydrocarbon^. 

w. u. c. 

Ga.'jes Occluded in the Laras of the Last Eruption.? of 

Mounts St. Pelee and Vesuvius. Gkossmans {Contpt. reml., 10ii',(, 
148, 091 — 002'. — Two lavas from each volcano were examined by 
heating in a vacuum, tlu? ga.scs being absorbed i>y lIio usual leagcnt', 
Nitrogen w<as tin. illy ab.'-oibed by lithium at a very dull red heat, and 
the re.'idiies were examined ^pectroscopicaUy. 'Die lava from Vt's ivi'i> 
(lOnb) contained much more gas than that from St. I’eb'e (H'o-J'. 
(hirbon di‘'\i<lp, carbon monoxide, hydrogen, and nitrogen were pri '-M 
in all, oxvgrn and inetiiarm onlv in Vesuvian lavas, lltdiutii \vas 
found in <uie St. .sample, and argon in one from \'e>’!vi!i', 

Ktbvlene, acttvleno, pr«'>pvlen(‘, an«l benzene were .ab.sent. 11. -1. i'. 

Composition of Bauxite. II. .\u.sANi)Ar.v {Compt. ren-l.. 

148, O.ld — 938) - Fifteen s|KTimens of V»auxite have been analy-td 
bv liealing each with i-onecntiatcd hydrochloric acid fi*r an lM"ir nii 
the water-bath, which extr.icts all the iron and very little aluminiiuii : 
the residue «-(nit:iining prrH-tically all the aluminium, and also tituuiuiit 
and -ilicon, is then treated with conci-ntratcd sulphuric acid, and ‘he 
analvsis coTnpl*'!ed in the usual w.ay. Uy dt'tcrmining tlm j*re[i-e t I' li 
of water in the pari in.-oluble in hydrochloric acid, an apjuc.'vim ib* 
value is obt.aine-1 for the degro“ of hydration of the alumuia. It'-' 
result.s sliosv that the j»roportion of water .as.sociated with the 
aluminium is independent of proportion of iron in tho iiiiin i';'!, 
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TU “•■■■esponds approximately with the formuU 

Al.Oj.HjO. The oxide of iron 13 practically anhydrous. Titanium is 
present in very small proportion, and probably exists as metatitanic 
acid. The proportion of .silicon v.aiies conaider.ibly. Q, .S. 

Three New Manpneee Minerals : Vredenburgite, Sitaparite, 

r. Gf-ol- Surv. India, 1908, 37, 

199—212. Oomparo Abstr,, 1907, ii, 700- 1909 ii 1531-^ 

IS fournl ,as crystalline nias.^es in thi manganese deposits 
at Beldoiigri m U.e biapur dntrict. Central Province.s, India (anal. 1), 
.and at Garividi in the Visag.apatam district, Madias (anal. 11 
It IS dull steel-grey witl, metallic bi.stre, and in .strong sunlight 
shows a bronny colour ; the streak i.s dark browni.sh-blaek. There 
are well-inarke.l octahedral cleav.age.s, indicating that the mineral 
is either cubic or tetragonal; 11^0,1. A striking feature is tho 
very strong m.igneti.sni. ctp.al to tlial of magnetite, which is often 
polar in character. '1 ho .simplest formula is 31111,0,370.0 The 
magnetic character suggests, however, that the iron inav be present as 
KejOj. in whicli ca.se tlio two .analyses give tho formuho" 

2Mn,().„.3(Mn,fu).<), ami 7.\lr ,0.,8f Mn,Fe),0, 

r<>':poct.ively. ‘ ^ 


^rtiOJ. >rj]0. y\o■^. a]..o 


I. -J i-'i: 3S-2t 2-^*> 
II. jroi :;r-j 

III. 27 •: 

K.O. N.i,/'. S 

I. 

II. 0 


1 - ;2 
2i0 
1 >'2 


IliO. r-iO. .M'.'O. 

1 iT.ii 


'}■]•■) ti-n 
.\s“.. I 


O-2'I 

117 

‘• 0 . 


O-M OO-i 


1 

0 <■'> 


• '.'ji.’-iii' .1 ■ 


n,,o 

'ill. 

. lo-y-;. 

* -VIS 
0-ki;i 

T:0,. 

• n 
1, o-'- 


IT.O 

(o'.inlu.Tr.tal. 


5\h "r. 


CO .. 


nil 


To:aI. 

4 ' 

l''0-K 4' 


Sittipartf^ is ffinn-l. tout-tli'-r with sathl otiier mangane-^e 

:«t Sifaj-iir in iho ^ 'hhirKlwur.a 'li.'trict, (‘entral Pronnce.s. 
Ill irsi dark hron7.o-i;r*'y i-olnur ir c-lo*t'l_v i>‘'orabio-<; vrodenhurijite, but 
it i.*; di«tin;;ni>'iiMl fi-om thi- by only feebly nnguetic. It 

is iirittle with rl«'ava^<-*i : 11 = 7 ; 1> 4 h-Oty Analvpi? Ill 

uMVfs tlio ft)rn»iila l'C^ln‘ or more 
siuiplv, 9Mn .( ).,.l M nO .'.U 'a( i. 

Jvd‘lrie is a manual. ilVrcnis aiii:.hibole ticvuiriti;; in a'i=ocii'ition with 
the niaiii'aniferous |»yrox«uio blanfordito (Ab>tr., lOCT, ii. “Cl'i a,t 
1\ iifliarwahi in tlu* •li>trior. It is di-'iingui.'bed \»v its very 

>ti'nn;; iihM)fhit>i-sm — I'anuini*, l>Iae oi* irroon. atui orii’>::o. L. J. S. 


Stanniferous Rutile from Vaux (RboneC i I koK'^k-i^ Fiuepel 
mill (Ihanimkan UUtU. Soc. M io., IVU.C 32, Cl’ — h-ih — Small 
< ryv| Ills. fiTniin;; an art't’-a'orv rMUtt it luuu of ii wny ihoCte- 

liavo 1> 4-LCb'^. ninl fontnin I'Th . SmO,. iumI (approxiumrely) 
i''’'".' ', 'fiO... 'fhe amount of tin |nt‘-ont in the ro-'k i-selt O'Od.C.i 

i'OMv-j>on<lino witli n | , pf -.triunilVro\j< rutile. I- -b S, 

Crystalline Form of Conichalcite. n Mu ni i. {Ihi'l. >oc. 

frail''. Miu.^ IDOlb 32 . a’>b al). -(’rv>tals of liiis rare mineral h.ive 
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.nofc previously been found. Material from the veins of copper ore 
(copper-pyrites, malachite, etc.) at Maya-Tass in province Akmolinsk, 
western Siberia, presents a crystalline structure, and • cavities are 
lined, with minute, indistinct crystals. . -The optical characters point to 
orthorhombic symmetry. Analysis gave : 

As._. 05 . CuO. CaO. FpoOg. MgO. H.jO. Total, Sp. gr. 

36‘40 1-30 31-55 23-10 O'lO I'OO S'lS OS’SO 4-15 

L. J. S. 

Artificial and Natural Hydrated Calcium Carbonates. 
Peteh N. Tschirwinsky {Zeitsch. Kryst. Min.^ 1900, 4Q, ^0*2 — 303 • 
from A^in. GeoL min. Jivssie^ 1906, 8, 238 — -244; de^itsch. I^ca. 
245 — 249). — The paper of L. L. Iwanoff cif., 23 — 25) on the 

occurrence of hydiocalcite in the neighbourhood of Novo-Alexi\iulrin 
is criticised, and a review i.s given of the knowledge of the hydiiited 
forms of calcium carbonate. Only three of those, namely, CaOO,,..3H O. 
CaL'0,,^)H.^0. and (’aCOj..6iPO, are regarded as being dclinitelv 
tablished, and of the.^o only (he lir.«t two, di.stinguished respcctivrdv 
a.s trihydrocalcile and pontahydrocalcite, are known as miiu 
One of the forms described bv Twanoff appears t'» be a inonotlinif: 
or triclinic form of anlivdrons calcium carbonate with 1> 2'62t). 

' I.. J. S. 

Pyromorpbite from Rhenish Prussia. Kiieiniurd I’rain.s 
{Cenir. .Uin., 19<>9, 2.57 — 261). — A description is given of 
from .several uiiuvs in the neighbourhoml of Kli(dnl>reitbach, Dinh 
brown crvsfnis (a : c -- 1 :0-72026) from .Xgidienberg gave on an;i]v*;i> • 
PbO, 81 88; P,_,<V 15-80: Cl, 2*5.3= 100-21. 1.. J.‘s. 

Phenacite from Brazil. Kcukn Hussak iCntfi'. Miu., 

268 — 270). — CiUtsiderablo numbers of pu-fi-ct ly eoloiirle.ss and (imus- 
pai-ent d v.-fals of [ InMi.acito have leccutly been found in gidd jiiins 
at San Miguel de Piraeicaba. in .Minas (hM-aos; th.^y UKM.sur,* up to 
6 cm. a<To>s. and are of a tlat, rhouil>ohedial habit witlj nuiii.inn^ 
bright fac*.-s ; 1>2'97. 'J'Ih'V oc<Mir in a peginatito min togiu li, r wjtli 
ania^'ori-stone, quartz. mica, louruialine. ouiuinbite, 
xer.otime, etc. Tin* \»*i)otiin»‘ ha.s tin' form <if tubes, being boiud,-! 
bv the fetrai^onal prism and the hi-al plane: anaiy>is by (b Florenco 
gave : 

r/)-. V ^ > t-m!. x :-. 

:• ;-jI '-2 ''.2 r. i - il iO'ViiO 1 : 

L. J. S. 

Sardinian Mineral.s: Mimetite from the Cupriferous Strata 
of Bena Ci e Padru (Ozieri). Atukmo Skeik.v A‘. .I r^/. 

I.iurp}, I9i’'.'. jvl. 18. i. .361 — .36.3>, — In tric'-e sttata. the aunur 
Jiijd,'. t’vo \ani'fi‘.; ol miimUite: ont? ytdiow an I morn fi *'■ juin ’ . an i 
the o'iifT-, eo:..ijr]«*.is oj* white, w'liudi iH-curs I'arelv. 'riu* miIo.v 
vaifetv ha" t'no r -ni po-if if)n ; 

i'f-< !,. iv"*-.- T.a.o. 

•.'i 0--y 
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which corre.'iponds with the formnla 3[Pbs(AsO<)J,PbC)„ and the 
axial ratio of the crystals is o 1 O'TJhiO The aorfe 
(10n);{09Cl) varies in magnitmle with the chlorine-content of the 
mineral, its value being (1) 40'’4' for the yellow variety, which con- 
tains 2'30% Cl, and (2) 3y'’52 for the white variety, containing 
2*44% Cl. T H P 


Weathering ProcesBea. Ko.nstaxtix D. Gu-vka iZeikch Krwf 
Min., 1909, 46, 283-287; from Trav. Soc. Hat. Si VeLbZa 
1906, 34, 1—175 ; denVichKis., 17.5— 178).— A detailed study was made 
of the action of weathering procea.se3 on silicates, more e.sppciaDy of 
aliimino-silicates, not only in the surface soil, but al.so in the sub-soil 
where humus i.s absent. Kumeious analy.ses ate given of vanou ,5 
rock-forming minerals and zeolite.s and of their weathering products, 
fixperiments were also made to determine the action'’ of water, 
carbonated water, dilute acid solution.s, and humu ,3 acid solutions 
on these minerals. It is shown that one and tlie same mineral may 
give rise to ilifferenb products according to the conditions of ireatber- 
ing to which it h.a.s been subjeetcii, (lie presence or absence of hiimits 
acid being of importance in thi.s direction. 1,. J. S. 


Allophane from Abbey Wood, Kent. B, H. Ch.ixdler 
{(Jml. 1909, [v], 6, 202 — 223). — A considerable amount of 

allophane was fouml in a denehole at Abbey Wood near Woolwich; 
it forms a .scam lictwccn the Tlianct 8and and the Chalk, and along a 
fault fissure e.ctcnd.s downwards into the Chalk. The material 
is cream or tniff -coloured .ami friable. Analysis by S. L. Foiicar 
gave ; 

1{«0 r/'SSoni'initJon 

Al,vOv y’-- ;at iVr). ;-'(:0e). Tctil 

23r.-4 -J-;:. tn.c 2:3Jy 20;; 28'7S 

L. J. S. 


Studies of Garnet. Max [Pu'L Wti.nF.t.M] Sef.rach {Zeiisch. 
AVys(. 't90!.\ 46, 312 — .')15; from hmug. Diss., J-{s‘i>h]herg,\Q(i^, 
— The following A-aiicM{e.< of ji.-n'not were examined with a view 
to detennining how far the* niatonal, after fusion, is decomposed by 
hY»U-ochioric aciti. For the coiiiploie analyses trie material was decom- 
posofl by fusion witli Ivu-ui trioxid«‘. i )oterminatioeis were also made of 
the sp, jir. ajid the refractive iinlicM of the material both before and 
after fusion. Melauite from Fr.ascati (anal. I — TV), after fusion, 
is not coujpletely deO(Uu}>f>--cd hy hydrochlotic acivi. Demantoid from 
Pnlew.skoi Zaw^x], t Tills and ^ 1) also not completely decomposed, 
Pvn^pp from Menmitz, I'oluMuia (N U and \ ITU j over isinsolublo 
in hydrorhlorin ; the fn>ed umtevial in this ca>e was not .an isotropic 
jilasM,. hut cuntAineel oclaheilra, probahlv of ci>romite, set in a bire- 
jironnd-nm.^s. Fyrojw from Colorado Kiver, Arizona (IX and 
X). Almandiiio from Coykui (XI and XU) fuses to a black, strongly 
magnetic gla.«s, of whicli about 2?'',, is not <lecoiUipc»sed hv acid ; tha 
isotropic contain-: skek'tal crystals, probably of magnetite. 

Alniandirio frotti -feypur. India (XlU and XLV); insoluble. 
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^ndrndite from Dognaczktv, Hungary (XV and XVI) ; the crystals 
show a zonal structure with isotropic and, birefringent bands; the 
fused glass is practically all decomposed by hydrochloric acid. 
Grossnlar from Xalostoc, Mexico (XVII and XVill) ; completely 
decomposed, 

Sp. Kr. 

aft or 


SiO... 

TiO., 


Fe..O.. 


FeO. 

MnO. CaO, Mj-O. Total, Sp, gr. fii.sion 

I. :U-4 7 

2 l43 

5 -.50 

21-31 

1-99 

0*56 

32 01 1-66 

100-29 

11. 34-93 
III. 34-21 

1- 47 

2- 04 

5-29 

.5-74 

•>2-30 
21 -00 

— 

1 -99 
1-99 

0‘56 

0-60 

32-83 1-19 
32-93 0-9S 

O0S7 

100 :5D - 

IV. 35-29 


.5-17 


— 

1 -09 

0 7S 

32-59 O-l l 

9y-9i‘J 

V. ir.-M 

— 

V33 

28-80 

t-30 

0'.5‘2 

0-29 

32-18 0-16 

100-3S 

100-31 /3 

VI. 35 30 



1 -1 .5 


1-29 

0 .52 

0 3S 

32-34 0-2.5 

Vll. 42-9t 

— 

21-43 

1-00 

1 97 

7 -.30 

0-47 

4 -42 20-52 

100 98 j -’1 

vni. 4;3-0-2 

— 

•21 -24 

0-90 

2-15 


o-r.3 

4 - 52 20*82 

IX. 43--20 

— 

20-.37 

— 

2-50 10-21 

0-5S 

4-62 18-26 

lOO-OS 

X. 13-45 


21 -1-2 

-- 

2-21 

10-21 

0*46 

4-1.5 1.S-.58 

100-48 ( ' 

XI. :;7-31 


19-39 

3-37 


35 15 

1 29 

2 42 1-20 


XII. 371tl 


19-4 7 

3-21 

— 

3.5 -4.5 

1 IS 

2-59 1-06 

XIII. 3s-n 

— 

19-54 

2-13 

— 

31 -.5$ 

1-40 

5-11 2-.‘'0 

100-69 

100-19 J — '■ •'* 

XIV. 3S-03 

— 

19 70 

-2-19 


31 

1-31 

4 -95 2-73 

XV. 30-74 


l-sl 

'0-)-l9 


0 39 

0-29 

31-41 0-69 

ioo-07 

XV 1. 34 -84 

— 

1-27 

29-41 

— 

0-09 

0-23 

ai -as 0-85 

XVII. 10 75 

— 

•>] 

0-21 

— 

0-13 

IIS 

35-52 0-30 



XVIlI. -lO-3-i 

— 

21-73 

0-15 

— 

0-13 

0-9:1 

35-73 0*48 


* In 'ludiii.iT K.jO. O'U. i XxjO, tMoo. 

.* L'’'S «'>n iiiniti’-n, I'P.}]. ;; L.^s i;^'nilion, O'40, 

riie fusitig <>f L’-uMicts is thus accompained hy a decreaso in sp. ^'r, 
of 1;^ o — and the refactive indices are also lowered bv \‘'2 — tVO 

L. J.S. 

Basalts from the Plateau Round Tiesi, Northern Sardinia, 

At'KKr.TO Skur-v i.ifti J,\ ^lr.v/'^ J.incfi, 1909 . (v), 18 . i. 1199 — jn;,), _ 
The autltor <Usciihes various samples of hasilt from different poiip-; 
of the plateau surrounding Tiesi, 

(1) Ki'tim Monte Satilo. — Tl»o fundamental mass consists of slcmh-i. 
fel.sj atliic sMtps. emhedds'd in wliich aro crystals of lalu’a l 
oUvi!\e. deh -site. augito. apatite, ilnienite, and juagmtite. Its chcinival 
roiti{'<''if ion is ; 

S:M„ a! ,0, K. ,n . K. O. MtiO, Ti< V.. I ' lO. 

Hai H-.ii 

Mi.'*'. K 'V N I O. fitl’lo . nit « i a- i? T - u. 
t '.‘7 

Thc-^’ i< suits (• 'iTc-jMUjd with I -UK* h K >.,.l>'N'Sit ; K n : U' ) 

{'2i Ii-oin Monte I'elao. The stripy felspar exlnhits inclu'iot- it 
1 ihr I'loT jt*\ oli vii;.-, aii:^dt ■*. 1» vpcrst hene, magin-t it<*, a{ at i^'. .u-'t 

giatjul*-. of •cviiii'Ctl ii»>n formetl by altcr.atioii of tlie oti\iic U'i 

iiiHgt i.'Mto, Cl i.»ii is: 

>:<> . i' 'b- r‘‘>. Ti«v r.o . 

w.o n n 

Vi:**. : - C 1 !'> It O I 1 m a T' l, 
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(3) From Monte Oiave. — The matrix consists of small mic roliths of 
felspar containinj; crystals >>f plagioclase, augite, and olivine, and 
small granules of magnetite. Analysis gives the following results : 

HiO... Al-A- '''-O. MnO. TiO.» PA- CaO. 

.'j2-]4 21-S'> 1-74 3-50 0-40 OSl 077 DIG 

II.,0 ir^o 

MgO. K.O. XaA (at 11 O'), (at ad heat). Total. 

2-81 2-34 r}-Z-Z O-q;’, lOO'GQ 

the formula being I '8RO,H,()g, POSSiO.,. 

The.«c rochs are more acid, and contain more alkali, than the 
mean of 19 ba.salts examined by JjoewirisoM-Lessitig (Studieri iiber 
Ernptivgesteine, Internat. Oeob Cong., St. Petersburg, 1899, 

] 9 ; 5 — 461), the mean formula being 2'64Ru, 1:1,0., ,4-03SiO,,; : PlO = 

1 : 7'B5. The rock.s e.xajnined by the author are evidently intermediate 
to the andesites and basalt-, and a{)proxir,iiate the more nearly to the 
former class. They dilTer con.siiler.ildy from the more recent eruptive 
rocks of Northern Sardinia (comp.aro thi.s vol., ii, 15G), the mean 
formula for which i.-^ ; I'OllU.K./dg, l O'.'SiO.. T. H. P. 

Chemical Composition of the Deposits from the Thermal 
Waters of Uriage (Isere). Gi’stavk .^I.\s.<ot (/MA>S'(?c. chiin., 1909, 
[iv], 5, 404—405. (.Vuiipu-e Ai>>tr., 1908, ii, l<i04), — The waters of 
the thermal spring of I’liagc d.-po-it on cooling a pale yello\vi,sh-grey 
solid, soft and «dly to (he tou.ii, ati<l consisting of sulphur, 564%; 
mineral matter, ; organic matter, 6'44'‘,. and moisture, l’2*2'yj. 

The sul}'hur is alinn.st cMif irel v .srduble in carbon di.-^ulphide ; the organic 
matter contains nitro.gcn : the luineral matrer i? composed chiefly of 
^iUi'ic acid, and, in jnldition i<> the olements calcium, magnesium, and 
ai'i^ei.ic found by l.efort. contains aUo zinc, manganese, load, and copper. 


Physiological Chemistry. 


Biological Oxidation. K.viii.Ku and IUx.in.m.d 0. Herzog 

p/ii/slo!. ( I,-,,,.. H'o'i. 59. :'.-27 -:’.T.o). — .\ ,li>oussiot. uiamly 
hi.ioiiral ail.) tln-on-tii-.d nf lii.' kumvlod,;:.' of oxi.latioij ui tbe body. 
'I'lio i.r.a.vnism tak.'s ii. -.i.o.v,.. o.xvp n. and th.' tiixt pl.ase of iti^ .action 
i= an auto oxi.laf Ion with tin- formation of additnx compounds ot the 
aiitoxidl.aldc snlt.tancc. ivitli a inol.ciilc of o.xycoii. ior which the 
name moInrUh., is siij,'i;ci-t,'d ; llic action of peroxides ou “ aeceptois 
:ui'! thn part played l.y oxyd.ises arc .-il.-o considered. 'Hie 
rcgiirdod as enzymes iu the sen>e of caialyiic agent,--. • ■ 
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* The Partition of the Sugar in Blood. Adolf Hollingbr 
{Biochem. Zeitsch,^ 1909, 17, 1 — 12). — In rormal circumstances the 
fluid and corpuscular portions of the blood contain about the same 
amount of sugar. In the majority of' cases of hyperglycsemia, the 
amount in tho corpuscles increases more than that in the plasma. It is 
theiefore necessary in every case to make an estimation in the ■srhole 
blood. W. D. H. 

Enzyme Concentration in Saliva. J. G. Ryan {Ar>ier. J. PhyM., 
1909, 24, 234—243). — The rabbit’s submaxillary saliva contains no 
dia.stase ; the parotid saliva contains about the same concentration of 
ptyalin as hum:m parotid saliva, butoa.«esarG found where the enz^’^me 
is absent both in the parotid saliva and serum of rabbits. Most ptyalin 
is obtained in .saliva obtained by stimulating the cervical sympathetic 
nerve, or by lessening tho blood supply of the gland. During prolonged 
secretion, the ptyalin concentration falls off and may reach zero. Tho 
same is probablv true for enzyme concentr.ation in other secretions. 

W.D. 11. 

Enterokinase in Infancy. Authuu K. Austin {Proc. Arner. Soc. 
Biol. Chem.. 1908, viii — ix ; J. lUoK Chutx., 6). — Extracts of tho 
pancreas of infants, from twenty-four day.s of age onwards, contained 
trypsin at least partly activated. T'he intestinal mucous niembrayjo 
of the same children, irrespective of ago or cause of death, contained 
enterokina.^e. No antikina^e was discovered. W. 1). If 

Human Pancreatic Juice. Harold C. IIhadi.f.y (/. Bin!. Chtnn,, 
1909. 6, 133 — 172). — Owing to an accident followed by an oporaiir«i). 
tlio opportunity occurred of obtaining for some time a supply of hnnian 
pancreatic juice. Its specitic gravity was about 1*010 ; its alkalinity 
varied from a A* 1«> to a A' 20 .sodium hydrogen carbonate solution. No 
detinite relation occurred between diet and enzyme eontent. Tho 
amount of enzymes varies a good ib.al, except amjdopsin, which was 
fairly constant tVoni d.-iy to day. When excreted slowly, the juice is 
more coneenfrate<l in total s<di'ls. earbonatos, ami lipase. Kcnnin, 
inverta>c, and lacta.se were not fotiiul. Neitiicr in.anganou.s .vulpliate 
nor bile aocelorated its power to digest starch. Trypsin was fout.il in 
about half the .samples ; the inactive s^implos h«‘canio gradunllv active 
after a time, even in tho presence of toluene or chloroform. livaiinn 
wa.s rapidly brought .about by ♦•uterokiijase. S.«jMni!ie{ition, heth c:f 
olive oil and of ethyl bulvrate, v.irieil in a parallel way in tlio dirfcitu.t 
.'■amples ; probably a single ^-nzyiue is concerned in both (uses. Bilo 
exercises a two-thdd intlm-nce on the digestion of olive (hi: it 
assists emulsitication, and protects tho enzyme from tlio inhihiMiv 
action of the ac:d hbirate-l. The eflect on the digestion of eyini 
butyrate is mime complex; it inbibil.s or accelerates ncoording tn i'> 
concent rat ion. 

'I’iiB hydi<)ly.sis of olive oil piax'r-pils at tlrst as an aut>T v' ily’ic 
rciictioii. ilii-i may be due t<» soap formation .and coi'-t 'i c at 
ernulsificatiom At certain .stai:es tiieio is a constant relation In rwo<‘!i 
the amount of acid iiherat»*d .and tlie time of the reaction. ( 'oiit iicuu' 
shaking inhibits tlie leaclion. Thi.s m.iy be due l(» air hiihhic.' 
diminishing the surfatre contact between /.ymolito and enzyme. I p to 
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rise of temperature increases the reaction, and above that inhibition 
occurs by an increase in the inhibitory effect of the oleic acid at 
50°, the enzyme is -weakened, and about 60°, it is destroyed. 

w, d! n. 

Activation of Pancreatic Juice. Haukaka Ayetox [Quart. J. 
Exp- Physiol. i 1900, 2, 201 — 217). — Pancreatic trypsinogen may be 
activated by entorokinase, and also by calcium, salts, probably by 
chemical action. The spontaneous activation which ocemrs when the 
juice is kept free from the enterokinase is mainly due to the presence 
of calcium salts in the juice. Put some other factor is present, for, 
after decalcitication, addition of caleiutn salts does not produce 
activation. Kxce.ss of calcium salts inhibits activation. Spontaneous 
activation is accelerated by heat; the calcium, reaction of the juice is 
not affected Ijy clianges of temperature under 40^; activation by 
entei'okiiiaso is retarded at 35^, as the enzyme is de.stroyed by that 
temperature in an alkaline metlium ; in a neutral medium, elevation of 
temperatures quickens activation. W. D, H. 

Action of Electrolytes on the Hydrolysis of Pats by the 
Pancreatic Secretion. K.'hi.b F. Tekkoixe {Coiupl. rend., 1909, 
148, 1215— 1-1^)- — FxperimcuU are described bearing ou the 
iiilKionce e-xerte*! hy tlio sodium halides, and by the chlorides of 
calcium, barium, and ruagi.osinm, on tlie pancreatic hydrolysis of fata. 
'I'he experiuu^uit.s do not .Mipport tlie view that these salts accelerate 
digestiou by facilitating the formation of fatty emulsions. ^ ^ 


Metabolism of a Breast-fed Infant. .Samuel A.mbkeg and 
W P. MtiEUii.l.. A/ner. Aoc. Diol. ('heui., 1908, xxxv xxxvi ; 

Biol Chem., G).— Details ai-e given of the nitrogenous metabolism in 
an iiifatit a mouth old, for two pcriod.s in which it received different 
amounts of milk. Tho retention of nitrogen decreased with advance 
in aire. Tho ammonia eocrlicimt i.s not >o much dependent on tho 
amounts of protein and tat in the food as on the ratio between them. 
In Ihe (list [.in-iod tl,o f.it : I'lOiein raiio was .y : 1 and the animoma 
cufllldent, in tho .stvun.l I'-iioa, on a .scantier diet, I'.P latio 

was 5-1 : 1 , and tho ammonia ooeilieieiit, . u. . 

Influence of Salicylic Acid and iw Isomerides on Meta- 

boliem^ Ku.K.a^%V man, tlie’ ortho- 

C^pound increases tl.o ouMnit of uric acid, ps.Uy b**.*^^;*^^ 

, ‘ . , • , . ,„4 3. llvdi'O'Lvbouzoic acids have no &ucu 

tho uru-olylic enzyme, m- .mu p iiyuio. y ^ 

clli-'Ct. 

The Tranefer of Protein in Inanition. 

((• j y; lunu fi wu_-nin-_li, is well known that in maniuou 
hwlLUni-., lUOJ.e - ^ nourished at the 

rertaiu orgaus, such as the that the same may 

cxpoiiso of lesto mitxirtaut organs. " «■=» .... 

occur even when food is taken, and the sug 


OV;5> lUrVU a ^ 

festiou occurred that a 
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difference in the autolysis of some tissues might account for their 
lability and the transfer of protein to other tissues. A l^irge number 
of autolysis experiments are recorded ifi detail which, although of 
interest in themselves, did not solve the problem, nor do tliey entirely 
exclude the suggestion mentioned. Among the points made is this : 
the blood-free tissues from fasting animals show no marked difference 
in autolytic properties from normal tissues, hence there is no evidence 
of increased autolysis, or diminution of anti-enzymes in starvation. 

W. D. H. 

The Physiological Protein Minimum. Louis ]SIicnAUi» 
{Zeitsch phydol. Chem.y 1901). 59, 405 — ^491). — A point hitherto 
neglected in considering the effect of giving to a starving animal the 
S 2 xmo amount of protein as it loses during inanition, is the kind of 
protein used, A mere nitrogen estimation in the food-protein i« 
insufficient ; tho proportion between thecleavage products is important, 
It is shown by exper iments on dogs that a protein foreign to the body, 
such as edestin, will not piotluco equilibrium if given in quantity 
equal to the protein lost during inanition, biitthi.s can bo uccoiuplishd 
if protein obtained from dog’s iiiuM-le, blood, and other organs is 
administered ; horse tiesh or casein are not so readily built into tho 
dog’s orgaui.sm. By alternate periods of feeding and inanition, thy 
protein luinimmu is reached in a slairca.se-like manner until it roaches 
OT gram nitrogen per kilo, of body-weight. \V. L. H. 

Fat Absorption. K. H. WiniKiiKAD (dmcr. J. J'/ipsioL, 

24, 204 — 206). - ff cats arc fed on fat coloured witli iSudan red lli, 
the globules found after .absorption in the villi are uncolourcd. This 
is additional eviJeiuo in favour of the view now generally hehl that 
fat-splitting occurs before fat pro<lucts are absorbed by tho iidestine. 

\V. i). H. 

Absorption of Phenol from tho Alimentary Canal. Pai l 
HANZLfK and ToHAtn 8oi.i.m.\sn {/‘roc. Amrr. Soc. JiiuL C/tan., ll'n.s, 
XXX vii ; J. liivl. f Kiim., 6). — If concentrated phenol is intruduceii into 
tho stomach or inti .'•tine of e.as and «logs in the du^c of 1 gram per 
kilo, of body-weight, about lbs is absorbed within live minutes, and 
then ab^uiptiun completely cca.-cs ; llie cause of the arrtisL i.s not i UmI', 
for it i.s stated not to be due to <-«tiTo>ion, or h>cal injury, low blt’oib 
pressure, or rc-cxcretioii, or to a greater solubility in thegastric^ c>>tit cut.-. 

\V. I). H. 

The Fats of Hens’ Eggs. Hafkaki.k Palaju.so {/iiochrw. /.tlis'-h.. 
190'J. 17, d';6 — The yolk of hen.s’ egg.s contains both liquid and 
.solid fats, amoijg.'L the products <jf hydioly.sis of which were oiiu', 
palmitic, arul stearic acid'. Phosphoric jwul, iron, and ^uIphm’ wire 
alio found. Formic acid was probably aLo present. S. H 

Origin and Destiny of Cholesterol in Animals. III. 
Absorption of Cholesterol. L’iiaici.hs I)oukk and .Ioiln A. 
‘Tahti.nek. IV. Cholesterol of Eggs and Chicks. W. Ki ns 
and John' A. (Iakuneh (l‘roc. A'oy. A'oe., 1909, Tf, 81, Hdj -- 111 -". 
129 — 132. Couqjare Abstr., 1908, 514). — Cuinsideratiun of the 
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previous work of the :iuthors and of otliers appears to sliow that some 
of the cholesterol of the bile is the debris of blood-corpuscles and 
other cells; this cholesteiol i.s^ however, re-absot bed and used in the 
making of now cells; the hrces of herbivora is free from cholesterol, 
and izi carnivora, tiie i’aical chole.^teroi is accounted for by that in the 
food, which may on certain diets be partly converted into coprosterol. 
Thei’O is, however, wastage of cholo^tel•oi through the skin, and the 
question arises how tins is made good. Feeding experimonts were 
therefore undert-aken, and in rabbits considerable absorption of 
cholesterol added to the food occurs, and the percentage in the blood 
rises. Jji cats a dilliciilty arose in not at lirst being able to devise a 
diet fi'ce from cholesterol, ami so the results are not. .so cdear. This 
dilliculty has now been overcome and further worlc promised. Jn 
the experiments on <*ggs ami chick.', no synthesis of cholesterol was 
found to occur during embryonic develupnicut. W. D. H. 

A Mono-aminodiphosphalide in Egg-Yolk. Hioii ^UcLkan 
19n*j, 4, IbS --174p - -The ethereal e.\.ti-act uf egg-yolk 
contains ordinary lecithin, ami al.'O a ni'mo-aruinodiphosphatide which 
is somewhat dilferent fr«-ni the cuoriii of he-in-iuuwle. The diireieuc© 
probably depouds the preseuco of dilfu-ent fatty-acid ladicles. The 
ethereal extract also contains ptue tripaluutiu. W. D. II. 

Globulins of Bgg-Yolk of Selachians. Caul T. Alsueug (/Voc. 
Aiiiti'. •'Soc. /i(uL (ih-’ot., I'jns, .\iii ; ./. I'Bd. Cheal., G). — The ovarian 
of the skate cord tin a cbai ..c*eri>iic vitelliu. but in the eggs of 
tile spiny dogtisU m.-m- onnld be bjund. As the skate is ovipurousi and 
iho dourish vivipatt'iu', tbi.s mav liavc a hiou»gical .'ignicicunce, 

© I - Vk IT 


Chemical Analysis of Brain. \V\t.LtMAU Koch fiml Syunky A. 
Maxn (.Irc/n uu'/ i^odul'j Cou/<c//, IjOj, 4, 

‘dly).- --The method- eniplovi-d fur tlie .'•epaivaion aiid estinuttiuu 

of the mmieroii.s conslituents uf n.rrvons malerial are described with 
some fultiCss. As the br.iin grows, thcie is a dccrea.-e in the pioportiou 
of moisture, prottnns. extr.iciivus and a-h. and an iiwreas-e in the 
-ralu-tosides. lipoids, and chuK-steroi. I’lu-re is an iucr..ave m hpoid sul- 
phur and nhosphuru.s. hut a kU-crk-a^e in neutral .and inorgamc sulphur 
and extractive j-iiosphoni-s. A ik.m(.an-on of the human brain with 
tU.H „f Oth.i- ...n...;.!- is Ii. iK>:,-..tn-o,k dik.'SC tUe wvia- 

ti.ms f..„„ the uonnul ere t.sMuuukr.'n <t the huun m 

ruse- of .U'Mieijtii, i.nrc.s ror.hrhi tlu.se (.ivvioilsly i.uulislie.l 1- 
11108 ii, 5 - 2 ), 1.. ro..er:.l ,si..Hlysis, the ,f,st..u-tu-o .liseAse uttaeks the 

hra,« t,,sM.e as a wlio'o, hiM the vi-o-lhatMos ai^ear 
readily dcstroyeil coiistitileuts. I iu' rhai.uo lu tiK ^ , 

euiileiit .vliioii orciirs ill deinei.tia j.va-eos is i.ot. 

paralysis. 

Influence of Age on the Quantity and Chemical 
of Phoephorue in Nervee. firuuKs n 

made of the amount of i.ho-si.horu-s in the dne,! per.pliei.il .uim» ao„. 



varying in age from four weeks to eight years. It is found that the 
total phospliorus diminishes as the age increases ; the same, is true of 
the lipqid, nucleic, and inorganic phosphorus, although to a different 
extent in each ca>^e. When the amount of phosphorus in these states 
of combination is expi-essed as a fraction of the total phosphorus, it is 
found that whilst the proportion of inorganic phosphorus diminishes, 
the propoi tion of lipoid and nucleic phosphorus iu<a’eases with age. 

W. O. W. 

The Potassium in Cerebrospinal Fluid. Victok C. Mykrs {J. 
Biol. Chem., 1009, 6, 115 — l.'il). — The corebio-spinal fluid alters 
rapidly after death, probably owing to changes in the permeability of 
the cell wall in nervous structures; this especially leads to a rise in 
potassium, and occur.s in healtli and disease. In degenerative nervous 
disea.ses, the amount of potassimn in tht; tliiid is not increased duriug 
life. Tlu-ro is a similar inciease in the phosphates after death. 
Sulphates are present in the merest traces both during life and after 
death. The sugar in I lie huid usually di>appear.s after death. 'I'he 
proteins are increHsed in dementia paralytica during life. ‘I’lie 
occurrence of choline was not investigate<!. . 1.1. H. 

Effect of Salts on the Frog’s Heart. F. C.. Cook {Amer. 

1 OOO, 24. 20.) — 208). — From a numl)or of cxpiuitiiHnts, 

the conclusions are drawn that nitrites in small <lu.'Os .slightly stimuLuo 
the heart, and tliat certain nitrates have a similar effect, Tlic 
sulphates (except tho-'C of nx'ti .and liydrogcn) increase the Ijoart’s rate, 
and chlorides produce the same result, except tliosu i>f .stroniium and 
potas.-'ium, W. L>. H. 

Retention of Alkali by the Kidney. T.awuk.sok J. llKNmji.sox 
and H. M. Adi kk i J'rotr. .I>/Kr. So<\ Biol. 19o8, xx.xviii wxi.v ; 

J. Jiiol. (.VWr/c, O'. — I'rii.e i.s tivatnl with potai>sium (jxalate, t]hei'i.'il. 
dilute.!, and lit rated with decinormal .'Odiuiu hydr«»\ide, using rciiiial- 
red a.s indicator, 'riio end point is found by matcliing tho colour witli 
that given by a .'t.imlard piiosphate .solution pckM^essing the 
reaction us bloo h Tin* re.'ult t*f tlie titration j<lui tho urinaiy 
auinionia niea-uies tho aik.ili retention. W. I). 11. 

The Action of Gasee on Autolyais, with SpeciaJ Reference 
to their Action on Metaboliam. F.kxst u (.Vc/<r»yf. i'hu-fiih.d. 

vkotiofn. b>-*- Koni'jA^T'j, I ; Ib prinl). l.'ndor certaiii eoniliiiou.'; 

in life, wicn an <jx\gen d«'liciei-i‘y and «*\ee.'.s of carbon dioxide oeeui' 
in the orgHni'in, .in im iea>ed nitrogen excretion jus c(>nit-ured with tlio 
normal tak« s place, d'he aufh<»r --liows that u.xygen inhil»its autidyM'. 
whereas ^Mrl»on <lio>ide iiuTea.*-es it. (’aidamic acid, like .ull oiijer 
acids, ineioa.-es autoly.-is, but it aj»j*ears to have a specitically jHoveihii 
effect as cuuipartal with otliors. Ik 

The Action of Areenic on Autolysis. K.unht I.ai^i ki k 
BhijaikiL ukonoui. '’/Vs. Kont^ither^, 1907, 48; Keprinl).— Ko^sel Ii.i.s 
shown tiiat admini.stratiun of ar.seiiic and so<!ium arsenito to dogs 
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increases nitrogen excretion. Nevertheless, those siibsfcance.s inhibit 
autolysis of the liver. S. B. 8. 

The Influence of Inorganic Colloids on Autolysia, VI. ■ The 
DiSersnces of Action of Various Hydrosols. M. Ascoli and 
G. IzAB {UiodmiK Z^Uch., 1009, 17, 301 — 394. Compare Abstr., 
1908, ii, 121> 713).- — 'I’lie rate of autolysis of ox-liver in pre.scnce of 
varying quantities of different colloids was inve.stigated, and in each 
case the following determinations were male : total nitrogen, nitrogen 
of morioainino-acids, of purine bases, and of albumose. It was found 
that the formation of monoarriino-acids in autolysis was influenced in 
the same way as the total autolysis. Scission of nucleins, however, 
was promoted liy puialler quantitie.s of a colloid than were neces.sary 
to markedly influence the total autolysis. Tlie favouring fiction of the 
colloids on autolysis reaches an optimum with certain concentrations of 
tlie colloid, but above thi.s concentration the colloid exerts an inhibitory 
influence. 'I'hore are quuulitiUivo differences in the action of the 
various colloids, an<! in a few iu.stances also qualitative differences, 
certain of the colloid.s having actions soniowbat divergent from those 
above metiti 'Dod. 8. B, S, 


Adsorption and Partial Purification of Catalase from the 
Liver. Amos W'. Pi:ti;ks and H. W. .Stkwart (/Voc. Amer. <5oc. Biol, 
i'hfim.. 1008, xx.x -xx.vi : ./. Biol. Chf-m , 6) — The aqueous extract of 
liver is treate*l with .sodi un pbospliatc and zinc .sulphate. The pre- 
cipitiiteil zinc phospiiute is heavily charged with catalase, which is 
removed with fsodiuin phosphate and fuither puritied by the same 
iiroce.vs cf aiLoi-fuioii. 'L'ho catala.-^e so prepared gives a strong xantho- 
jnotoic reaction, but practically negative Milloo'.'S and biuret r.^actions. 
It is inactivated by boiling. 

Post-Mortem Olycofgetiolysis. John J. R. MacLkod (/Voc. Aiatr. 
.S'o-‘. lUol. Vhtm., 190S, .vl— xU ; / Biol Chem., 6).— Glycogen in the 
do'^’s liver i.s tinoveidy distributed in the various lobes. If the liver 
is I’oinoved before death, the amount of glycogen is less than imme- 
dii'elv aft‘T death, prabablv hecause in tiie former case the liver 
oantains more bl.Hxl Glvcogenoly.^is is quite slow immediately after 
death, :ind later i.s rapid. If tlie groat splanchnic nerve is stimukted 
in the bloo<lless liver, the rate of glycogeuolysis is more than doubled 
Tlie glycogeuolytic libre.-^ in this nerve are therefore independent ot 
the vaso-inolor librc'^. 

Action of Phloridzin on tlie Liver. K.iiii- Lm-iJi: {Pjlui/pys 
irchiv lilOD, 128, lis~-lt'l).'-l!y tl.e simultaiieous perlir-ion 
le..tioso nn,i (lu-ougli the iiver, no increase of glyc .gen 

occurs in tln.t irgu. such as takes e e. 

It may he that glvcogen is for.ucd, hut this is masked hy the 
l,vdrolj.si.s whi.t foUoivs Its formation. t uder the -Ay"™ 
rhlorid/,lii tlio glycogen alieady present in the luer ' ’ . 

is not due to a simple wa.shing out. for the lobe of the 1 
taneously perfuscl will. Hinders solution .shows no s.ch^^maiked 

VOL. xcvi. ii. 
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aeerease. Tho glyoogen in the phloridzin lobe is from 21 to 54% less 
than in the other. That the glycogen is changed into sugar is regarded 
as probable, but the point was not specially investigated. Phloridzin 
acts directly on the liver colls. W. D. II. 

Chemico-physical Investigations on the Crystalline Lens. 
VI. Imbibition of the Lens in Sodium Chloride Solutions of 
Various Concentrations. Filippo Bottazzi andNohScALisci (Aiti 
R. Acmd. Lincei, 1909, [v], 18, i, 326 — 338, 379 — 384. Compare 
this vol., ii, 417). — Even in very dilute sodium chloride solutions 
(0•000SJ^'') the imbibition of the cry.stalline lens is much le.ss than in 
distilled water. This is tho reverse of what occurs with gelatin or 
agar-agar, probably owing to the facts that the lens is impregnated to 
some extent with sodium chloride solution, and that the imbibition is 
accompauied by osmotic pi'ocesses. The solution in equilibrium with 
the lens contains about T3% of sodium chloride. 

In the more concentrated solutions (0*341 — 2'393iV) of sodium 
chloride, tho lens loses in the first hour T35 — 4 93% of its weight, 
With such .«olutions, there are three distinct periods, in which (1) th<,- 
lens diminishes in weight continuously, reaching more or less rapidly 
a minimum : (2) the diminution in weight gradually disappears, the 
initial weight being attained, and (.3) continuous increase in weight 
takes place. The more concentrated tlie solution the more rapidly do 
these periods succeed oue another, the rapidity incre-ising more rapidly 
than the concentration. 

The diminutions in weight which the lens undergoes in the con- 
centrated solutions are small compared with the increases in weight in 
the dilute solutions in the same time, so that tho lens is more inclined 
to take up water, increase in weight, and swell than it is to lose water, 
diminish in woiglit, and contract. 

Prolonged inimersion of two lenses in 0 834 and 1 '709d\’’-sodium 
chloride solutions show.s that io tho third period, after the lenses have 
first ]o>t weight and thou recovered it, increase in weight takes place 
oidy until a maximum is reached, the weight then oscillating about 
this maxinuim for some liours. There is thus an apparent tendcju v 
to arrive at an e<juilibriuiu between the force of imbibition of the bo<ly 
of the lens which tends to attract solution and the elastic tension ui 
the cap.^ule, tlie opposition of which to the entry of li(^uid increases 
with the volume of liquid penetrating it. 

Iniinei>ion of lenses in water vapour of varying pressures at ;>8 
shows that, no matter what the vapour pressure, disimbibition of the 
lens always takes place to about the .same extent. When the capsulf^ 
of the Ifiis i.s removed, similar behaviour i.s ob.served, and, it the 
inimii>i<in is prolonged, the distillation of water from the lens to the 
liquid is continuous. T. It. P. 

Autolytic Formation of Lactic Acid in Muscles. K. S. 

(Z^/d^ch. jJtuviol. Chetn.y 1909, 60, 15 —19). — Fresh riibbit's muscle 
.=oilf!times coiitain-s lactic acid (4 case.s), sometimes not (3 cases). 
Uv slicft digestion in chloroform water, no formalion of laitic arid 
cccurrci in o ca.se» ; in one csiso there wa.s a positive result, by 
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prolonged digestion there is a decrease in the lactic acid, so there 
seems to be present an agent which destroys the acid, probably of the 
nature of an enzyme. The amount of water of crystallisation in the 
zinc salt shows that the acid is of the dextrorotatory variety, b*iit on 
putrefaction there is generally a mixture. W. D. H. 

Influence of Cold Storage on Flesh. A. D. Emmett and 
HabryS. Grinkley {Proc. Am*r.Soc. 1908, ix — x; J. Biol. 

Cheni. 6) — Three weeks cold .storage causes no los.s of water or protein 
in beef and chicken, an increase in soluble inorganic phosphates, and 
a decrease in non-protein nitrogen. Six weeks cold storage causes a 
slight loss of water, no further increase in phosphates, and an increase 
in extractives and soluble nitrogen. Cold storage meat loses less in 
cooking, and is juicier. W. D.H. 

Diastatic Enzyme of Meat. Amos \V. Peters and H. A. 
Mattill (Proc. Amer. Soc. Biol. Cheid.^ 1908, xxix— -xxx ; J. Biol. 
Chem., 6). — During autolysis of mtiscle, the sugar obtaiued increases 
po long as the muscle remains edible ; later the sugar diminishes, and 
finally vanishes. W. D. H, 

Pharmacological Actions of the Placenta. S. Hioucni {Bio- 
clieui. ZeiUvli, 1900, 17, 21 — 67). — The normal human placenta con- 
tains neither a toxin nor any substances of the natvirc of ergot, 
adrenaline, or saponin. It, however, contains enzyme.? which decom- 
pose hydrolytically many glueosides and esters, in some instances more 
powerfully than extract.? of other animal organ.*?. Any similar action 
on alkaloids is only exerted in small measure. W. D. H. 

Physiology of Glands. XI. The Functions of the Spleen. 
Leon Asher and Ha.xs Grossenhacher {Biochem. Beitsch., 1909, 17, 
78—119). — The amount of iron in the faeces has no relation to the 
total amount of fmce.«. The daily excretion of iron in dogs from 
which the s^pleen has been removed is much greater than in normal 
dogs (29-2 to 12-2 mg. a day). Tlii.s is not due to lessened absorp- 
tion, for the same is .seen during inamtion and in well-fed animals, 
riie same phenomenon goes on five months after the operation. The 
-pleen, therefore, plays .a part in iron metabolisni, enabling the body 
to retain and utili.se it. 

The Physiology of Glands. XII. The Function of the Spleen 
in Iron Metabolism. Deo.v Asuek and Hich.ard Zimmkrm.ann 
{Biochem. Zeic^ch., 1909, 17, 297 — 3^G, Compare this aoI., ii, 163). 
J'ogs, even ten to eleven montli.'-' after .splenectomy, excrete more iron 
than iioriual animals. This difference between the excretion of ^iron 
in normal dogs and dogs without spleen is nob much influencea by 
subcutaneous injection, and the spleen has but little significance on 
tho utilisation of iron artificially introduced. After injection or 
acetylphenylhydrazine, which causes a destruction of blood-corpuscles, 
there ia a slightly increased iron excretion in the spleuectomised as 
compared with the normal dog. On the other band, in starving dogs, 
.where iron is derived from the breakilowu of body proteins, t e 
[increa.sed excretion in dogs without spleen is marked as compared 
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with that of normal animals. The experiments confirm Ascher’s theory 
that the spleen is capable of causing the utilisation of iron derived 
from the breakdown of the tissue proteins. S, B. S. 

The Iron of the Spleen. Cksare Capkzzuoli {Zeitach. physiol. 
Chem., 1900, 60, 10— M).— In ox spleen an iron-containing nucleo- 
proteinis present ; it contains 2-32 — 2'6S%of phosphorus. It dissolve.s 
in boiling water with feonse difficulty 5 the percentage of iron in the 
nucleo-protein obtained by the first extraction with boiling water is 
1 *43— 2-0, and by the second, 0* U — 0-97. The filtrate still, however, 
contains a variable amount of iron, about 20 — 25yo of the total. 

W. D. H. 


Neurine, a Constituent of the Suprarenal Gland. Alfkkd 
Lohman^^ {Pftugf^r s A^xhiv, 1009, 128, 142 — 144). — In addition tu 
adrenaline, choline, and other ba.'^es previously separated fi’oin the 
suprarenal body, neurino is also present. It was separated as tlie 
aurichloride, and gave tho chemical characters ami physicdogiciil 
action of neurine. 


Determination of Iodine in Protein Combinations. i. 0 Lis 
\V. Biocsf. Absorption of Iodine by the Dog’s Thyroid, 
Eleanor van Alstyne and 8 . P. JlEKifK. Iodine in Human 
Thyroids. Lolls \\. ami S. P. Beebk {Pro(\ 

Piof. C/ietfi., 19f>8, xli. xli, xli — xUi : J. liiof. (7(^7/!. , Gj. — InijTovt*- 
ments in RuiULum's proi-ess arc sugge>te‘l. lu vouug dogs there 
is a luaxinuun capacity for iodine absorption in the tliyioid ; llii.s 
lessens with age, and in old aii'inals it ni.ay rea<‘lv z^-ro, In tiie 
human thyi'ui<i rlio avor.igo ^pianti'V of iodine is 0 :13 mg. jiri' gmui 
of fresh gland, Some ca.ses gave higlicr numbers, l>»it probal.hy ioiline 
had been given to thc.'C j'aticiits inodicinally. In c.Nopljtlialiuic goitre, 
the average fig^ure was much less Cither jatludogii.';il 

gave very variable iniuibers. . lb A. 


Phosphatidea in Animal and Vegetable Material.^. Hans 
Yaoklkh {/iiorh^in. Z^iUch., 19l<9, 17, From mmieinii- 

analvses which are given, the pljosph;ttid«'H H|>{‘ear tu b* bi'Uiid up 
with vital marjifc.*-t atiuns in plant life The percenfage [Ui' ni 
increa.~e.s witli devel''pnit'nt, and tlieri decrease’s .-ifter M-ts 

in. An aiialo«:«»us <'<>nditi-n obt.iins in animal nictah' ibsni. i hey 
are charac?or;~j.d by their colb-idal nature a?jd readiness ut o\Ml:iTi"i., 
a ['loc'.-'S intiniati-lv }i-><K-iatiMl witli life. Methods tor tlioir shiip 
separ.ition fr<.>m one another su-e still largely lacking, and so it i- 
iiuixissible to .'•Tate the relative iin|s^itAnce ot llie diilereot mciuhti-' 
of the group. K \v-' le.'iih.s on the pail lecithin plays as an aiMl>' ctpL'i' 
are regarded a.s doubtful. 


Origin of THurocholic Acid. IbuiKut H. Cih.son {/ ro'. 

.S'oe. Pioi. Chfw, I’.H-.s. xvi ; .A. 7boA <7.<*m., 0}, Ivxi'ciitie tn.s uii 
eat- are recorded which confirm the vi»av of Hergniinn anl u 
Wohlgeinutii that Uiunno originates from the cystino of piutcin 
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bromobenzene is aciministered, artificial cystinnria is produced, and 
the consequent fall in the taurine of the bile was observed. 

W. D..H. 

' Analysis of Vernix caseosa. 1. I,eo Riti’er von Zumbusch 
(Ztitsch. pky»iol. Chtvi.j 1909, 59, 506 — 519. Compare Ruppel, 
Abstr., 1896, ii, 199). — ^'Fhe amount of water and of substances 
insoluble in ether vary con.siderahly. The insoluble material consists 
mainly of epidermal cells. The ash does not contain phosphates. 
The fat which was c.Tctractcd by ether gave the following numbers: 
D 0‘9003, m. p. 34'’, f. p. 29'3'^, add number 8T1, hydrolytic value 
128'9, Reichert-Meissl number 0‘730, and iodine number 47‘42. 
Sixty-three grams of Iho fat gave 19 grams of fatty acids and 38 
grams of noii-hydrolysable matter .soluble in ether. Another portion 
(120 grams) gave 40 grams of non-volatile fatty adds, 71 grams of 
non-hyclrolysable cholesterol derivatives, and small amount of 
volatile acids (formic). Tho fatty acid.s contained 41 *2^;^ of oleic 
acid. The solid fatty acids ajo odourlo.ss, comparatively hard, and 
have m. p. 56'5’, f. p. 48’, and iodine mioiber 35 ‘84. 


The Enzymes of Milk, hfiin. Borda.s and F. Toctj.ain { Compt . 
mu?., 1909, 148, 1057 — lt'59). — Fresh milk is differentinted from 
boiled milk by the coloration it gives with tincture of guaiacol or 
p-phenylcnediamine. 'I’hc action is a catalytic oxidation of the 
indicator, and ha.s been supposed to be duo to an enzyme of the oxydase 
class, termed lact'umcroxijihtse by Diipimy. By heating at SD'', the 
temporatnre at which enzymes are de.stroyed, tho oxidi.sing power of 
milk is lost. Tf, however, boiled milk is centrifugalised, baththe cream 
and tho solid reddue give tlte colour, whilst casdn extracted from 
fresh or boiled milk is found to give a very inten.=^e coloration. The 
authors reject the i-nzyme theory, and prefer to suppo-se that the 
reaction in question is brought about by casein or calcium caseinate. 
In boiled milk the casein proper is nia-sked by a film of soluble casein 
deposited on the i-artieles. J* 


The Ratio of Inorganic Bases to Acids in Normal Human 
Urine. Stanislas Kozlowski {Hull. Acad •''bi. Cracow, 1909, 

Four series of exporiuieiits were made, two on a diet consisting chiefly 

of meat, one on a mixed die% and one on a milk diet. On a meat diet, 
the inorKanie baser, consi.lei-aUly exceed the .juaat.ty required to 
saturate the in<;rganic acids, une acid, and orgiiuic acids soluble m 
etlier. The balance tv.nA he consi-lered as combined with proteic ands 
On n milk diet, on tho other hand, the inorgunie teses are msnfhcient 
even to saturate the ii>or-anir acids, although uno, proteic, and ether 
soluble organic acids are also la eseut. The balance must he 
hy organic bases, of which creatinine can only torni a small part, 
mixed diet gives an inteiniediato result, the inorgame bases approxi- 
iiiali'ly saturating the inorganic, uric, and cihei-so a > e acu s, a 

urine is only remotely related to the production of 
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acids in the organism. It is not due to an increased production of 
inorganic or uric acids, and it cannot be entirely due to acid phosphates. 

C. H. D. 

Composition of Dilute Urine. Archibalo B. Macallum and 
C. C. Benson (X BioL Chem.y 1900, 6, 87 — 104).— In dilute urine, 
obtained after drinking large amounts of distilled water, \ ranges from 
— 0'30 to — 0'075; the proportion of potassium is usually greater 
than that in the more concontratod urine obtained before the experi* 
ment began, and is never the same as in blood-plasma. This i.s due to 
a “ lag’* in potassium secretion as compared with the chloride during 
the decrease in the concentration; the same 'Mag" is seen usually 
when the urine again begins to become more concentrated. Tlio 
elimination of water and salts is due to activity of the renal 
epithelium, and is not a mere (iltratioii. \V. D. II, 

The Influence of Adrenaline on the Excretion of Carbon 
Dioxide and Urine. St. Wklecki {Bull. Acad. Sci. Cracow, 1909, 
119 — 124). — The injection of minute quantities of adrenaline into a 
vein causes an increase of blood-piessure in the main arterial system, 
but a decrease in the pulmonary arteries. lutraperitoneal injection 
causes an increase of pressure in both systems. 

Experiments on dogs and rabbits show that intravenous injection of 
adrenaline causes an increase, and intraperitoncal injection a decrenst', 
of the carbon dioxide excretion. In experiments on guinea-pig-j, the 
quantity of uriuo was more tliaii doubled after inject ion.s of ailreijaline, 
the urine becoming more dilute, but the absolute quantity of drv 
substaoce and nitrogen being increased. 11, Ii. ' 

Elimination of Barium. Gc.stavk M. .MEVEn (/Voc. .Injcr. Sor, 
Biol. Ch*hi., 1908, xlvii ; J. BioL Chf.m., 6). — Uariuin bromide was 
given to dogs by the mouth and subcutaneously ; by the fonaer 
method, 0 !ily traces appear in the urine, and by the latter, none at, ail 
was found in that excretion. ^Y. D. H, 

Estimation of Amino acida in Urine. Valdemar Heskk^ies 
{Zeitsch. Chern., iiMd*, 60. 1 — 9). — liy means of ^'un-usen’s 

method of titration with fornialdebydo (Ab.'^tr., ii, 2;U), the 

amount of amino acid nitrogen in urino can l>o estimated witii great 
accuracy, and at the same time an estimation of aiumoiiia nitrogen 
can be ohtaiiicd. 'Iho amuuiit of amino-aci<i nitrogen exprcs.-evl iu 
fierccntage termn of total nitrogen is in man on a mixed diet about - 
in the goat fed on hay about 0'7, and in tho dog, numbors vaiyiiig 
from 0‘73 to 4 0 were obtained. \V. P. H 

Indole-producing Compounds of the Urine. CU.ikiks 
P oKCHEK {Conipt. rend., 1909, 148, 1210 — 1212). — A distu.»iun of 
the decoinjKjsition of tryptophan in the digestive tract of thi* higher 
animals, atid of the appearance of its breakdown-products iu the 
uiirie. The lelative pro|>c)rtioii of iiidule protiucing compounds 
(indolepropiouic acid, indoleacetic, indule-/3-carboEylic acid, etc.) to 
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indoxyl derivatives m the urine depends on the extent to whic5i 
tryptophan has undergone proteolytic decomposition in the intestine. 

W, 0. VV. 

Metabolism in Dementia Prtecox. Giacomo Pmnrai (Arch, 
NtwroC. and 1 syc/aat. London County CoutlcU 1909 4 ooo_ 943 ) __ 
This is a metabolic study of twelve cases of deinouti’a praiox, four in 
the acute and eight in the more advanced stage of the disease In all 
cases modifications of normal raetaboli.sm are seen. In tho acute sta<ie 
(that of restles-snoss and violence) there ia a negative balance of 
nitrogen (urea, uric acid, punuo liases), of pho.sphonis and sulphur, 
indicating increased catabolism of protoin, and phosphorised and 
sulphurised cDnstitucnts. Tho body temperature is also raised 

In the advanced stage (that of dementia) there i.s a proportionate 
retention of nitrogen and phosphorus, also of sulphur proportionate 
to those elements, and an independent loss of calcium. In both 
phases the intake and; excretion of water i.s diminished, especially hy 
tho skin ; it is difficult to get the patieut.s to take fluid, and mo.st of 
tho water excreted passe.s otf by tho kidneys. There Is a relaxed (sic) 
excretion of ehlori<les. j) 

Intestinad Diabetes. Kdi'aku Pfluger {Ffiu^er’s Archiv, 1909, 
128, 1-5 — 135). — Ke^^ection or oven injury of the small iulestioe, 
especially of its outer and peritoneal layers, produces glyeosuria, 
Nvhich is hold to bo of iierv’ou.s origin. It continues for some days. 
Injury to tlie pancreas was excluded. W. .D. H. 

Destruction of Body-protein in Fever. Piirtir A. Shaffer 
[Proc. AiMr. So>’. Biol. Chc//i., 1908, \xvii j J. Biol. Chem., 6). — In 
typhoid fever tho lo.-s of body-pioteiu may bo ret/ivded, or even 
prevented, by diets of high caloritic value coobainiuga large amount of 
carbohydrate. W. D. H, 

The Large White or Soapy Kidney. O.^kar Kloi'E (Proc. 
Aiiicr. Aioc. Biol. Chcin., 1908, xxxviii; J. Biol. Chem.,, 6/. — This 
palhologic.al .specinieii contains lcs,< fiit th.in the normal organ, but it 
vontaiua excei^.s of " iiiycliii.-^.” By o-xtiwcuou with ether, and subse- 
quent extraction of tlie ethereal extract with ulcobol, tho substance 
was obtained in solution and proeipiiatcd by (•ldorofoi;)i. It proved 
to be a compound of two fatty acids (one of wliich is oleic), potassium, 
and sodium. The term soapy is therefore probably ia>titiei:l. 

\V. D. H. 

Reaction of Blood serum in Malignant Disease. • N. 
West Watson {J. Path. Bact., 1909, 13, 499— 196).— 'fhe alkalinity of 
the serum to diraethyl.iiniuoaxoben/.ene iu malignant disease is markedly 
increased, and this is most notii eable ai ai^ early stage of the disease, 
especially in axrcinoina as couipared with sarcoma. Keuioval of the 
growths produces lio appreciable change in this eondilion, fioni which 
it appears that the alteration iu tho sermn favours the growth of 
malignant tumours rather than results from their preseuce. 

W. 0. .11. 
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* Antagonistic Action of Ammonium and Calcium Salts. 
Carl Voegtlin and I. Kikg {Proc. Amer. Soc. Biol. Cheni., 1908, 
xxviii ; J. Biol. Cltem., 6). — In acidosis the blood and lirine contain 
excess ‘of ammonia. The intravonoas injection of ammonium lactate, 
chloride, and /3-hydroxybulyrate produces symptoms of acid intoxica- 
tioE), whilst that of calcium salts antagonises the toxic action. 

W. D, H. 

Physiological Action of Allylthiocarbimide. E. Wace Caulikk 
(Bio Cheni. J., 1909, 4, 107 — 116). — AlIylthioCMibimide (like allyl 
sulphide) acts as a poison, paralysing respiratory and vaso-motor 
centres, producing muscular spasms, affecting the heart beat, siiid 
lowering body-temperatuie. The Uiiocarbiiiiide is the more powciful 
of the two substances. W. I). H. 

Ureidoglucose fCarbamidodextrose). Pati. Mavku {/Hochcm. 
ZeiUch.y 19()9, 17, 145 — 155). - -Sclioorl has shown that a couipuuiul 
of urea and dextro>c can ho formed: 

CO(NU,), = XH,-CO-NH:CH-[0U*OUVCH,-Oll + n.O, and the 
compound" so formed (carbamidodextrose) can bo re.-oived into its 
components by dilute mineral acids. (.’arbamidode.Ntrose is l:evo- 
rotatory ; [a],, --So'. When given to rabhits l)y the mouth, abunt, 
7",) is burnt in the body, and about 29 ',’. reap|>oars unchanged in the 
urine, with a .small t|uantity as caibamidoglycuronie acid. If givi-u 
subcutaneously, ‘>0 to and if given intn\v»M»otisly al<out . 

rtappo»ai-s as such in the urine. Evidence was kI.so obtained, alt}iiMi''h 
not absolutely coTU-lu.<ive, that the liver is in Mjjall degia-o ahk- to 
resolve it into its con>iituem<. W. 1), Jl. 

Oxidation of Carbon Monoxide. .Ioski’m II. Kasti.e (/v< 
Ai)U.r. .<oc. Bial. (.'hem., I9ns. wiii wiv; J. Chem., d . — 

lodosobenzuic aci<l may be employed to «*vi»lise carbon moncxidf, hut 
whether this oxidation can be acoompli^ho*! when the gas is coinhitied 
with h;eniOglobin, for the relief of carbon monoxide poi>t)ning, i.s uni 
yft .'settled. W. I). H, 

Experimental Lead Poisoning. Kksnkim <Jnxi*uv (J. 

I'Jb'.h 0, 122 lod). - Kxperjiio'iit:^ on cats ^liosv th.i.t the irihalatiun d 
lead -lu.-t laiiM-.s had poi.soiniJg ; tlu* lead ni.ay therebnc enti r fn tlii- 
^e^pilatory well as liy the g;i>tit> itiie'*tiiiai tracts. I’hai thi*' abo 
ap[»iics to u.fii iiigigiMl III industrial |‘r'a'cs'e' was al>u shown by the 
fact that 'he lahoratorv workers sutTered from tlie toxic i fTccts uiuil 
later during rli'* work whei; precautions were taken to [ircvcnt p 
inhalation of the do't. . ih H. 

Mercurial Poisoning of Men in the Respiration Calorimeter. 
Metabolism during Fever. Timknk M. ( aki-entkk and Fi a.m i> 
Caso Uk.vkijU'i iAmrr. J. Phii^nth, 24, 187 2u2, 2ii;r ’J.hli.— 

nui ing ' he cfiui sn of numeioti-, nb.-ci vatioiis on tUiUi in tlu* caha niu tcv. 
fi'xii' - \ ni } ton, -> wi'i>’ cp}>s<*rvcd in soim? oa.-'**-’ \vhi<’h are atlrihiil* i 
the cfT»'« t of merciiri.al Vanour originating from t he imu'cury ii.-ednitln 
VrtlvL.s of the apparatus. Among the symptoms so [irod\iccd, fevn- :i.' 
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one, and an .opportunity thu.>) occurred of studying metabolism in the 
febrile state, ihe ob.'ervation.s are fragmentary, seeing that they 
were not undertaken primarily for the .study of feyer. The data must 
be .studied in the original papers. There is oyidence that, at any 
rate during the height of the fever, there is increased heat production; 
conclusions regarding heat elimination are not .so clear. W. D. H. 

Protection to Acetonitrile Poisoning by Thyroid Feeding. 
S. P. Bkkke (Proc. Amer. Hoc. Bid. Ohem., 190«, xiii ; J. Biol. C'Jtem., 
6). — In mice tlie protective action of thyroid feeding again.st aceto- 
nitrile pui.soning is not .so uniform as in Iluntbs experiments. In 
about 40% of the mice there was no protective action. W. D. H. 

The Mechanisra of Atoxyl Action. A. Bueixl and itA.xuiiLiAN 
Nieke.n’stei.v (Xeilsch. I iniUMHitutuforsch. e.cj). Therap.^ IS09, 1, 

020 — 632; Kepriut). — .Atoxyl enters into comhination with the proteins 
of .serum, (lu treating thi.s ato.xyl corubinatiou under ceitain t-onditions 
with liver emulsion, oxidative torments, or hydrogen peroxide, arsenic 
in an inorganic f<u-m is .so-t froo. I.'iidcr these conditions, atoxyl will 
i .xert a try ponocidal action. 'I'he setting free of arsenic in this form 
can he accomplished in vivo either by organs of the body or by the 
trypanosonie.s thcin.stdve.s. At the same time a reduction process takes 
place, whereby at>eiiious acid and aniline are doiived from atoxyl, and 
the aniline is excieted in the f;cces. The chief action of the atoxyl 
is due to the setting free of arsenic iu inorganic form. S. B. S. 


Chemistry of Vegetable Physiology and Agriculture. 


Efficiency of Berkefeld Filters. I. Andrew AA ilson. II. 
WiLitAM Bfi.LOCH and J. .Andersen Ckaw (/. Hygiene, 1909, 9, 
33—34, 35—49). — In leply to Bulloch and Craw’s statements as to 
Berkefeld filters (.Ab.-tr, li"'#, it, 314), Wilson jmint.s out that the 
fibers are injured by sterilisation in the autoclave at 120^, and should 
bo sterilised by boiling water. The former authors publish more 
( xperiments which support tlicir previous .statements, altiioogh they 
sterilised the filters in the wav recommended by AATlsoii, 

AV. D. H. 


Anti putrescent Bffecte of Copper Salts. Aefsied serinoek, 
-cii., and Ai.kuei) .'ti-Hi.MiEU, jun. (/Ver. Amer. .Nic. Ami, C/ium, lJUS, 
xxxii— xxxiii ; J. A/../. t'Aew., 6i.— The nim-putre.seeiKe of a cwtifaed 
...ilk excited snspiemn of an added amiseptie ; this was ultimately 
tiMtVfl to ooppor from tho I'uiler c ot i>s pai s-, e c. 

Kspcrliiients showed that copier salts are selective, ui tlieir ■’■'‘inu ; 
ilaiy particularly inhibit the growth of putrefying bacteria, but tho 
lactic acid organism among others is not much atrectec . 
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Differentiation of Lactose-fermenting: Bacilli. Alfred 
^IacConkey (J, Hygiene^ 1909, 9, 86 — 103) — The tests at present used 
are not adequate to differentiate lactose-fermenting bacilli. Other 
tests are suggested, the use of which it is hoped will put the bacterio- 
logical examination of water on a 6rmei* basis. W. D. H. 

Pood-poisoning Bacilli and Efficiency of Rat Viruses. 
Francis A. Bainbridge (/. Path. Bacteriolf 1909, 13, 413 — 466). — 
The viruses examined owe their potency to bacilli indistinguishable 
from B. A«rtryck and B. Gaertner, but their destructive power on rats 
is inconshint, the death rate varying from 20 to 50%. Bhosphorus 
paste is more etficient (61 — 67 %). Probably some of tbo rats be- 
come immune. The entire innocence of the bacterial viruses for man 
is astatemeut which needs justifying. W. D. !I. 

Action of Bacteria and Veasta in Rendering Soluble the 
Phosphoric Acid of Compounds Insoluble in Water. K. Kkohek 
{J. Landto.y 1909, 57, 5 — 80). — The activity of bacteria and yeasts, 
by the production of acids, in liberating insoluble phosphoric acid 
may be of considerable importance. The chief agent is carbon dioxide ; 
acetic, butyric, Uactic, and other acids are also produced. The actiofj 
on phosphates is hindered by the presence of calcium, magnesium, and 
ammonium carbonates, feirio and ferrous hydroxides, etc. 

The action of the acids produced by bacteria varies considerably 
with different pho.->;ph.atcs. Tricalciura and dicalciiuu phosphate:- 
and the tetracalcium pho.sphato of basic slag are dissolved mucli luoiv 
rapidly, and in much greater quantities, tlian the sparingly soluble, 
crystalline, and ainorpho\is crude phosphates. 

The increased effect of tho more sparingly goluble phosphates in 
humous soils, a.s compared with other soil.s, is .attributed to the greater 
activity in siuh soil.s of acid-producing bacteria, fungi, and yeasts. 

N. il. J. M. 

Relation of Magnesium and Phosphorus to Growth of 
Fungi. Howard JS. Kkrd(/V 0 '’. Amtr. .Voc. Bwl. Chem , 190$, x\iii : 
J. Biol, ('hem., 6). -C’ertaiu relations between thvse two olcuicnts in 
nutrient solutions liave striking effects on growth, and espcti dlv on 
spore formation in A^yergiHxiS nigtr \ the latter may be :iluK'?t 
inhibited by redvK-ing the phosphorus to small amounts. \V. I), H, 

Enzymes of Some Lower Fungi. Aktiiuu \V. IKtx (/Voc. .(//<"/•, 
Soc. Biol. (Jhern., l90S, xxiv — xxv; J. Biol, 6). -Kioiii 

cultures, an enzyme resembling eivp.-sin was obtaiu'-d : this is* 
most active at the neutral j>oint of methyl orange ; a bipparie :irid 
.-iplitling onzyiiio was also found. InotluT kiiuls uf l^enicilHuin tin- 
enzyme activity wa.s very vjniaVde. W. 1'. H- 

Are Fungi Able to Utilise the Elementary Nitrogen of the 
Air and to Increase the TotalNitrogen in the Soil? bKKTU 'U' 
Hf.is/.i: {Bifjl. Xfntr . I90'j. 38, 2S0 , from Amutf. inyeolorjiri, H**)*'. 4. 
41-- 6;i). — blui-h-giM'di itlgnj a.Hsiniilnto free nitrogen, allbou^h rot to 
the same extent as It is doubtful whuthor mould langi 
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can fix niU-ogen, but even if they can not, they are important as 
sources of carbon for nitrogen-fixing bacteria. 

In the microbiological fixation of nitrogen, the first produpts are 
pvobabfy amino-acids, perhaps .salts of carbamic acid. Higher amino- 
acids would next be formed, and from these, by mutual condensations, 
proteids would be produced. N H J M 

The Proohromogen of the Respiration Chromogen of 
Plants. Wladimir I. Pallaeus {fkr. iJeut. fjot. Ges., 1909, 27, (3), 
101 — 106). I’be author sidduces evidence to .show that the chromogen 
of ttie leaf (Palladio, ibid., 1908, 26, 125) exists in combination, to 
which he gives the name prochromogen. From this the chromogeii is 
liberated as riMphred by an enzyme, and is therefore not found in any 
quantity in the leaf as a general rule. In spring, however, when tho 
physiological piocesses are intense, free chiomogen can be found in 
larger quantity, which can be still further incr6a.sed by feeding the leaf 
with sucrose. E. j, Jt, 

Theory of the Respiration of Plants. I and II. Wladimik I. 
Palladia {BuH. Amd. .Sd. St. Veltruhourg, 1909, 459—478, 
519 — 546 *). — The aullior discus.ses exhau.stively previou.s work on 
aerobic and anaerobic re.spiraiion (compare Abstr., 1906, ii, 481, 570, 
G96 i 1907, ii, 385 ; 1908, ii, 416, oU;.), from which the following con- 
clusions are drawn. 

I'he first reactions of respiration are reactions of anaerobic decom- 
position, brought about by enzyme.s. These reaction.^ are similar to 
the reactions resulting from dry diatilLition, consisting of a series of 
successive reductions ami oxidatioD.s by means of combined oxygen in 
the net-work of organic substance.-. Besides dextrose, other suKstances 
may afford material for anaerobic respiration, which may proceed 
without fortnafion of alcohol but with formation of other compounds. 
Anaerobic respiration transforms stable oon-stituents of the plants 
which do not undergo direct oxidation into extremely unstable, 
readily oxidisablo sub.stani'cs. Alcohol is formed only during 
anaerobic respiration, and not during normal respiration in air, 
intermediate .substances which are formed earlier than alcohol, and are 
hence more lalnle, themselves undergoing oxidation. Aerobic plants 
are capable of living in media free froai oxygen without developing 
carbon dioxide. Uespiratory oxydases are ovdinary pigment-forming 
enzyme.-^, and aro invapable of direct oxidation of the products of 
anaerobic «lecoinposilion which arc related to compounds of the 
aliphatic bcrif's. The respiratory chromogens are very widely 
distributed in plants; tliey are not oxidised directly by the oxygen of 
the air, the presence of special oxydases being required foi* the varioub 
chvomogens. Tho rospiiutory pigments formed in plants usually 
undergo immediate reduction to colourless chromogeus, these chromo- 
gens being related to aromatic compounds. Dextro.se, as the initial 
product of the as.similalion of carbon, is the parent substance from 
which aromatic compounds .are formed in plants ; as in diy distillation, 
so also in plant tissues, tho benzene ring is formed from dextrose, io 

* ami Bi'Kht.m. Xt.ifcJi., 1^0'.*, 18, U>1 
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compounds, in the form of which the chroraogens occur in a combined 
state in the tissues, the author giv^es the name pro-chromogens” 
(compare preceding abstrac't). Absence. of chromogetis renders im- 
possible, not only oxidation processes in plants, but also oxidation of 
pyrogallol by the latter. T. H. P, 

Disassimilation in Plants. N. T. Deleano {Biochem. Zeitsch., 
1900, IV, 025 — 230b — X^he mould Lactarius sanguijiuus contains two 
kinds of lipase, one belonging to the mycelium, insoluble in the 
nutritive medium, soluble in glycerol and acting as serum lipase does, 
best at 42 — 50'^. The other originates from tlie cells, passes into tho 
nutritive medium, and acts like pancreatic lipa.*ve independently of 
temperature changes. At tl>o time of fructitication, lipaso action is 
the dominating factor \ after this stage is passed, lipase action can no 
longer be detected, the enzymes l^ing either de-^iroyed or their action 
inhibited. \V. D. H. 

New Methods of Colouring Vegetable Phosphorus Com- 
pounds. CouHAUO r>oNoiovA.N.si {Stuz. 8)>trh/>. a^rar. iud., lOdO, 
42, lid — 120). — b'or detecting organic phosphorus compoinids in 
plant tissue?, the author lecoiniuends the following methods, whirl) ho 
ha.s applied to the sccda of Rictnu^ couimunis^ whe.at, and Trop<if;oluni 
majns. 

(1) Sections of the seeds arc warmed gently with dilute hydrochh-ric 
acid, washed several times with water, treated with I'"-, f« rrio rhloride 
solution, again washed, immersed in 10- . potanssiuin thiocyamite, and, 
after furtlu r washing, e.xamined under the microsope, when the 
globoids are seen to he stained yellow. 

(2) Tho sections are iminorsed for about tUteen minutes in a 

saturated solution of tnolybdic acid in hydroi hhu io acid and thou 
placed, witliout washing, in a In , stnnnuus chh-ride solution 
containing a few drops of o', p-Ua^'inm or ammonium tliiocyanate 
solutinn. In this way the cell-sap is rolourod a faint yidlow, an.l the 
globoids of tho aleurone granules an inteu.-o reddish-violet, wlulst 
the protoplasm either remains colourless tir assumes a faint vi"ht 
coloration. T. H. P. 

Distribution of R«nnet in the Parts and Tissues of Plants, 
C. t>Kiu;KK rt^.ud , 148, t.n'2 -9‘J5).- d’l)e cagulating 

[xjwer <-^f the parts i>f Vaj'ious pl.iuts iias been d«‘t«*r!iiiued \vith tefi reiue 
to milk at 42 , In the gieen ]»aits of tho plant the rennet i.s roughly 
proportional to tho chlurophyll. d'he reproduetivo apparatus contaiiks 
more lennet than ilu; vegyialivt* «»rgans, (he nttflt being more iudve 
than the w'hent . Ilennrt :i]>|»ears to 1 h; di>lriliuted in the plant in 
the same manner as the proteolytic femifiit, s<> that lioth aclivitu? 
may bo due to one and the saiim cnr.vme. 

fn the nx»t ajid ^lalk, tho lihrr alone cont.ain.s any appreciable* 
.ennet aetivitv, but i«’um*t is preMUit in the green bark. In 

plants like th** mulbeiry, ti)«! green parts of whieh ennt.alti 
ifenuet can bo belter >'tudied in the Uf>'T of lh»* >!alk than in the 
loaves. Ih d. ('• 



VEGETABLE PHYSIOLOGY AND AGRICULTURE. 


513 


Fatty Oil from the Fruits of Aesculus hippocastanum. 
Mortkn Stillkskn {Vhein. Ztit., 190U, 33, 497—498). — This oil was 
at one time used in. mediciae. The fruits yield on extraction with 
ether T5 to 3’0% of a yello\vi.sh-browD, rather vi.scid oil with a faint 
odour reminiscent of mustard oil, but on di.stilling 5 kilos, of the 
fruits in steam no volatile oil was obtained. The oil has D{^ 0-9260, 
T4747, saponification number 194*5, iodine number 95*4, Keichert- 
Meissl number l-o4, Hehner number 92*9, acetyl number 13-5, and uu- 
saponifiiibie matter {phyto^tel■ol) O-oS''^. By extracting the lead salts of 
the mixed fatty acids with ether and oxidising with permanganate the 
liquid acids thus separated, evidenc*e was obtained that these consisted 
mainly of oleic acid with a little linoleic acid. The solid fatty acids, 
which were pre.'^ent only in small amount, appeared to consist of 
stearic and palmitic acids. AU the acids are present in the oil as 
glyceryl ester.-;. T. A. H. 

The Fruit of Araiia hiapida. .T. 3Iiltox OiLcnKi-ST {Chem. 
Xews, 1909, 00, 211). — The ripe fruit of tlihs plant from Sylvan 
Beach, New York, \va< drie<l at 105 — 110% when it was found to 
contain 4 1 '7 2'% of sugar, proh.ibly hevulose, aim citric acid and tartaric 
acid as well a.s .acetic acid. The results of analyse.? of the ash gave the 
following comp(.>sitiou : 

SiO.,. C'.O. S^S). K/). PjOg- SO3. 

9*13 9-13 125 1 7-2 25*66 13*63 IS'Ol 5-23 

The nitrogen content of the fruit was found to be 1'5%, and 
pota.s.siuni io<lido iodine solution gave no indication of the presence of 
any alkaloid. From the nutlets contained in the fruit, by grinding 
iheiu to powder, and Miccessively extracting with ether, oils were 
obtained amounting t.) about 45 '., of the dried nuts. The saponification 
value w.a.s found to be 517. whicii (•oiTe.-()onds with palmitic acid, and 
tlic products of saponilii-ation seemed al.^o to contain oleic acid. 

J. Y. E. 


Are the Cinchona Alkaloids a Protection for the Plant? 

P. v.vv Lkkusl-m WeeMhd, U‘09. 46, 3fi'J— 3T6),— From the 

i-tsults of experiment.-;, the author concludes that the cinchona 
alkaloids do not protect the plants against the attacks of insec^s.^^^ 


Ca.scola (Falling) of the Flowers of Frappato Vines. 
E.vkio) r..xT,.vFi,i,t ( iu: !!■ Accml Lincei, U'09, 18. 

i, tnn - .- 411 i. -'l lio aullu.r In? invc,?tiiratert a case ot cascola ot the 
vine, amt limis ilv.t lu-allliy tnapos ami leave,? coDt.ain considerably 
liioro carbohvdrales of all soit.s aud considerably less of the v.anous 
forms of iiiU-OKCn than the disea.sed grapes and le.aves. Ihe con- 
clusion i.s drawn th.at the disease is due to e.vcess o m rogenou 
nutrition iu a soil otherwise poor in nitrogen and iu piosp 

Indigo Products from Northern Nigeria. 
already the results of an iuvestigulion of the Gaia p an ( 
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carpus cyanescsns) of Sierra Leone {ihid.^ 1907, 26, 389), the fermented 
leaves and stems of which were found to yield 0'65% of indigotin. In 
the present paper an account is given of tli6 examination of a further 
sample of this plant and of indigo extracted from it. 

A specimen of mixed stems and leaves from Northern Nigeria con- 
tained 0 65% of indigotin, whilst a sample of indigo also from this 
Colony contained 21’47 to 2165% of indigotin. 1‘1 to 1*3% of indirubiii, 
and 12 ■15% of “ brown matter” soluble in sodium hydroxide, the rest 
being moisture, inorganic matter, etc. The botanical origin of these 
two samples is uncertain, but comparison of fragments of leaves and 
stems present in each of them with corresponding parts of the Gara 
plant ” showed that they were probably, derived from this, and this is 
probably also the case with the samples of fermented leaves and 
indigo from Northern Nigeria examined by Rawson previously {J. Soc. 
Chem. Ind., 1888, 17, 429). The presence of considerable quantities 
of “ brown matter ” appears to bo characteristic of all these products. 
No samples of the plant containing the nndecomposed glucoside from 
which the indigotin is presumably derived in the first instance have 
yet been obtained. T. A. H. 

Formation of Indigotin in Plants. Oskah Wai-theu {Ber. 
Deut. hot. 1909, 27, 106 — 110). — The author considers tliat the 
enzyme, peroxyJase, plays an im|'vortant part in the formation of 
indigotin in plant.’*. The hydrolysis of the glucosido indican to 
dextrose and indoxyl, and the subsequent oxidation of the latter to 
indigotin, are. lie .suppose.s, t»oth brought alx>ut by enzymes. 
General oxidation procc.^sos in the plant aro also discussed, with 
special reference to the respiration chroinogen of Palladin (.Vbstr., 
1908, ii, 416). E. J. i:. 

Amount of Hydrocyanic Acid in Reed millet. Juha.vk 
Bkhrexs {Died. Zentr.-, 19U9, 38, 282; from /><r. VersuchA Siat. duyu?- 
tenberg^ 1006, 38). — Plant.s of Sorghum saccharatum when crushed in a 
mortar with water and distilled alter two <Iay.s yiekUd, 52 mg. of iiydro- 
gen cyanide per kilo, of fresh .substance. N. II. J. M. 

Action of Fertilising Salts on Plant Enzymes. Mich.^kl X 
Sullivan [I’roc. Amer. Soc. liiol. Chem., 1908, xliv ; J. Biol. (Jh&in., 6). 
— Potassium sulpliate retard.'*, whilst nitrate and mixtures of calciuni 
hyilrogcn plio.sphato, soilium nilrato, and jK)ta.s.siuin sulphate acceUrat^’, 
the oxidi.sing action of wheat roots. The mixture of tlio three salts 
in equal quantities iiicieases, tlie phosi-liato only increasos, and tho 
sulphate alone diminishes, the activity of malt dia.sta.so. Sodium nitrate 
ha.s no action. Plants were grown in a mixture containing 1**0 parts 
per niillior. of plio.sjdioric acid, ammonia, and f>ot.assium oxide, and in 
a mixttiro of this with 200 niilligrains of .starch paste. The ic'ot.- 
corivert the starch into sug.ar. This activity was retaialecl by ['oia»iuiii 
.sulphate and calcium hydrogen phosphate, but increased by sediuiii 
nitrate or by a mixture of the three salt?. W. lb lb 

Influence of Environment on the Composition of Wheat. 
b'KANK T. SituTT {J. Soc. Chcm. ind., 1909, 28, 336 — 338). LesulU 
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are given showing the effect oF soil moisture, especially during tte 
period of maturation, on the quality of wheat grown under conditions 
of high temperatures. The ;\mount of gluten largely depends on the 
character of the season, whilst the quality of the gluten is determined 
by the variety ; the quality of the wheat is influenced by both factors. 
When the soil contaij\s sufUcient moisture to bring the wheat crop to 
maturity, a succeeding period of hot, dry weather is desirable. 

N. H. J. if. 

Manurial Experimenta on Cereals with Calcium Nitrate. 

Giulio Pakis [BieiL Zenlr., 1009, 38, 230 — 231 ; from Staz. sper. 
ag^'ar., 1908, 41, 171). — The einployincnt of ciilciiim nitrate, or sodium 
nitrate and lime, is recommended for non-ealcareous, volcanic soils. 

N. H. J. M. 

Manuring Sugar Beet with Sodium Chloride. Kakl Andrlik 
and Josef Urban Kuckerind. liOhm, 1909, 33, 477 — 485). — The 

employment of sodium chloride cannot re.'rult in a marked decrea.^e in 
the amount of :'Ugar in Mig:ir beet provided that the amount of .sodium 
in the roots and in the wliolo plant i.s not incieased. Further experi- 
ments aie required to show whetlier .such application can be beneficial. 

N. H. J. M. 


Nitrogenous Nutrition of Plants by means of Amino- 
compounds. Rkn’ato l^EUorn {Staz. sperim. agrar. ital, 1908, 41, 
593— COS), — Working under sterile conditions with maize, beaus, 
wheat, and rice, a.s botli young and adult plants, the author fiuds that 
dicyanodiauiide can be u.«ed directly as a nitrogenous food by these plants 
to an extent not ies.n than other amino-compounds and ammonium 
nitrate are used, prov’ided that the amount of dicyanodiamide employed 
does not reach tlio to.vie do.^e; this compound offers the great advan- 
tage, that it.a toxic action is e.Ktremely slight. The biochemical 
beliaviour of dicyanodiamide would iudicate its structure to be either 

nh:c<'^[[>c;xh or xii, c<|>G-xn,. 

This view of tlio canstitutioii is siipporto.l by the physiologicul 
InTuiviour of UifyouoiUaiiiiiio coiiipiiro.I with ttiat of cyanamihej the 
latter rontaiiiiug :v 'CiN group, wluch has a stronjt toxic acdoj^ ^ 


Action of Ammoniacal Nitrogen [as Manure] Under the 
Influence of Lime. Thkokok PniiFFKu. Ai.bert Hfp.nek, and 
L. Frank (liitd. /eutr., IhOh, 38. iJO— 2t;S ; from ifitt. laadw Inst. 
Univ. Breslau, lUOS, 4, 331).— Oa peaty soil ammonium salts only act 
favourably when lime i-s al,.o applied. On sandy soil, injury due to the 
ellect of amnioniuin .salts is only to be feared when eNception.i y ai^ 
amounts of limo are applied, or when lime i.s applied too ate. n 
case of loamy soils, as much as T'.. of caleiuui caibonato u.as witiou 
iiijiiricus eSect. 


X. H. J. M. 



O lO 


AUSTRACrrS OF CHEMICAL PAPERS. 


Analytical Chemistry. 


Potassium Hydrogen Tartrate as Standard Substance. 
Constantin Kollo (/^Aann. Zenir.h.j 1909, 50, 315 — -317).— Tho 
author proposes potassium hydrogen tartrate as a tit standard 
substance both in aoidimetry and alkalimetry, on account of its being 
noil-hygroscopic and leadily obtainable iii a pure condition. 

As, however, its .solubility in water is rather limited, a iV'/lO-soIution 
must be prepared by dis.solving 18'819 grams in 600 c.c. of boiling 
water and diluting this when cold with water up to a litre. Free 
alkalis may then be titrated with phenolplithalein as indicator. If, 
however, mineral acid.s have to bo standardised, 1'8819 grams are care- 
fully ignited, and the re.siiUing potassium carbonate is dissolved in 
water and titrated with the acid, using methyl-orange as indicator. 

Ta I)E K. 

Potassium Hydrogen Tartrate as Standard Substance. 
Rudolf HEtEr,.\iANN (/Vmrm. Zenir.-h., 1000, 50, 334 — 335). — ’\'\\q 
author observes that Kollo's u.so of |>oi.assium hydrogen tartrate 
(preceding abstract) is not novel, and that the use of thi.s .salt ha.s been 
recouiiaended from time to time by several analy.sts including himself. 

K. DE K. 

Potassium Chlorate Containing Bromate. Khnst 1‘iesxczkk 
{P/mnn. ^eif., IOmO, 54. 3*d5). — 'I'lio author agrees -.vith Klop.stock 
(this vol., ii. 130) that e^umiiercial potas.^ium chlorate (prepared 
electi'ulytically from carnallite lye.') fre<picntly contains hrum.ale. 'i’tie 
amount may be estimated as follow.s: tho sample is fu:-rd with im 
equ.al Weight of ferric i»ydro\ide until all eiTervo.''Cence ceasis. 'Ihe 
ma.-Js is then exlian.-ted with witer, and the filtrate evaporated tu 
dryncs-s. 'I’lie rcsiilue i.'' extracted icpcat»slly with strong iilcoii''!, 
which di.s.solves tho pot;i.s>imn hri)nii«lc and leaves tho balk of the 
chloiide uiidi.s.solved. Tho alcoholic .solution is evapouitod to drvre.ss. 
and the r«'.'iduo. dis.solved in water and precipitated with silver nitr.itc. 
the silver hrouiido, and cijloii,lc, so oht:iin»'d is wasln-d. fu'od, and 
wc-ighed. It i.s then heated in a current of chlorine, which e-X{*els tl.c 
broniino, and rtswadglieJ. From tho dilTerence in the weighings llie 
fjromine is calculated a.s usual. L lu: K. 

Estimation of Total Sulphur in Urine. F. W. tlii.r. at.d i 
llAkHY S. (Jhindlky {/'nj'-. Am^,r. So-'. f‘iuL 1 9 i i.s, xl ; lUul. 

Cfi/iin., (5). — I'her** i- a h».s of sulphur alUaiding the cstiiuation id tiii' 
olomont in urines wlien the s«>dium pero.xido method i' u-sed. 

W. U. 11. 

Quantitative Estimation of Tellurium. Af.K.XANnru (JLiri'-.n 
and FkhlinaM' Klouv (C/iein. |yi>9, 99, 217. t'ompare .M'-n.. 

l9‘)3, ii, 32*S). — The [>o-^ibility of satishtctorily estimiting telhumm 
by Freiichs’ gi .iviiiietri«* metiexl ( Ab.slr., 1903, ii, 41) is r.\ll''l hii'> 
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question. The authors now publish a series of fewel\?^e results of most 
careful det'ermwiabions of tellurium in extremely pure tellurium 
dioxide by Krorichs* method ; these neither agree with the theoretical 
79-95% Te nor amongst themselves, varying from 82-80 to 89'28%Te. 
On examining the precipitates obtained, they proved to be freo from 
dioxide and from potassium, but, however, contained iodine, which 
could not be removed even by continued washing for some hours. The 
great aflinity of iodine for tellurium (Ahstr,, 1902, ii, 653) being in 
this case very pronounced, renders it impossible to carry out 
quantitative estimations of tellurium by Frerichs’ method, owing to 
formation of tellurium tetraiodide. J. Y. E. 


Estimation of Nitrogen by Kjeldahi’a Method, especially in 
Milk. Georg WfEG-Ntu {./. Landu;., 1909, 57, 8]~]10).— About 
10 grams of milk, weighed in the llask, are heated with 25 c.c. of 
sulphuric acid and a (Iropof mercury for about ten minutes, when froth- 
ing ceases ; 10 grams of potassium sulphate are then added, and the heat- 
ing continued until the Ihjuid is colourless. The solution, diluted with 
50 c.c. of water, is tiltmed to remove iinoxidised fat before being 
distilled. Potas.‘^iurn liydro.xide solution (600 gram.s in 1 litre of 
water) is added in suOicient cjviantity nearly to neutralise the acid, the 
mixture allowed to cool, and then the rest of the potash solution 
(making 175 c.c.) and 100 e,c. of IT o .solution of potassium sulphide 
added. The distillation is carried out iti a new form of apparatus, of 
wliich a .sketch i.s given, and. with the amount of solutions employed, 
is continued for forty-live tiiiiiuU-s. The ammonia is collected in 60 c.c. 
of A/lO-sulphuric acid, wliich i.s finally diluted to exactly 250 c.c, 
Kifteen c.c. of 10 pot.-i^.'^imn iodide solution and 15 c.c. of 4'n potassium 
indate soUition are then addoil. the ilask closed, and left for forty-five 
minutes. It i.s then titrated uiih .V lO-thiosulphate solution. 

Copper .snlphrtle should not ho employed instead of mercury for 
milk, as low results are obtained. Potas.<iani hydroxide is preferable 
to sodium hydroxide, as tlio ^^olutions boil without bumping, and 
addition of zinc i.s nnnece.*-s;iry. J- 


Estimation of Nitrogen in Saltpetre by means of Stannous 
Chloride and Iron Filings. Alb. Ki.eii'.kh {Chem. ZtH., 1909, 
33 ^ .17y,_4SO). — Ten gnuiw (d the sample are dis.<olv-ed in water 
up’to ir.O C.C., and Tv c.c. (0-5 gram) are placed in a 700— 1000 c.c. 
distillation ila.sk, utuI 5 grams of .'.tainiOiis cliloride, 15 c.c. of strong 
.hydrochloric acid, and 1-5 grams of iron tilings are added. After 
wiu-ming for ten to fifteen minutes on the water-Uath, 50 100 c.c. o 

water are added, ahso a. .sin.all lump of [arallin, and then 60 c.c. o 
strong aqueous sodium hydroxMe. 

five ammonia formed is then distilled oil' and collected in a receiver 
containing 20 c.c. of A' 2-suIphuvie arid; the distillation should take 
about lialf an hour. 

Eatimation of Nitric Acid by Nitron in Liquids Contaming 
Many Organic Substances. U.vRrwm Fk.^nzk.v and h. 1 a>hmanx 
17, pr. Chem., 1909, fiil. 79, 330 — 338).- The usual volumetric 

VOL. xcvi. ii. 
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methods for the estimation of a mixture of nitrons and nitric acids 
are inapplicable to bacteriological cultures ; good results are obtained 
with nitron. The authors use Busch's method, in which the total 
nitric acid is estimated after the nitrous acid ha.s been oxidised 
to nitric acid by hydrogen peroxide, and the residual nitric acid i^ 
determined after decomposition of the nitrous acid by hydrazine 
sulphate. 

T'ho estimation in the presence of Bouillon’s solution gives too 
low results, owing to the retention of some nitron nitrate in colloidal 
.solution. If this is prevented hy the addition of 2 to ‘2 ~i c.c oF 
concentrated sulphuric acid per 200 c.c. of solution, the estimation 
in the presence of Bouillon’s solution is as accurate as in water outv. 
Since oxalic acid is a common constituent of bacteriological culturpi. 
the presence of sulphuric acid has the additional advantage of prevent- 
ing the precipitation of nitron oxalate. A somewliat largo excess of 
nitron should bo used. (\ S, 

Estimation of Phosphorus in Foods, Fteces, and Urine, 
F. W. (.till, J. li. Petkkson, and Hauky IS. (Bu.NnLKV {I’roc. A}/u:r. 
Soc. Biol. Che^n.y xii ; J. Bio!. Che^n., 6).- — 'Dm (a) inagiiosiuin 

nitrate, (6) nitric acid, (c) a<]ua regia, {<}) KjehUhl, («) hydrochlnrio 
acid and potassium clilorate, {/) nitric and hydrochloric ai-ids, mid 
{rj) direct ashing nictliod.s wore compared ) methods <i, /j, 
and g gave practical!}* identical results. Tlio uiMnitim aL'ctate 
volunietrie method applied to urine. (■oinp;irotl with the nit ro-hydro' 
chloric acid method, shows that the former gives lower results. 

\V. |). 11, 

Estimation of Phosphoric Acid with Uranium Acetate, 

liOHEKT C. (JiBsas and (‘l,aken(’k F.stks (/V«'\ Afii-fr. Nu-'. /ho/, 

XXV — xxvi ; J. Bio!, 6). — An eXtV'S of .'tanilird 

tiranium acetate .solution is n»lded, and after decantijig t>r 
from the prci-ipitatcil uranium phosphate, the unconihiiied uraiiimii 
is estimated colorimetruMlly by additicu of pota^'inm fei r<'ev,\iii.Ie. 
and dc-terriunation in the usual wav of the depth of colour pr-idiK*'!, 

\V. 1). ir. 


Estimation of Phosphoric Acid in Ashes. M'. I’l.i > ki;i; 

17. 4 Id — l.)t). - I he nu'Uul nt 


estimating phosphoric acid pr<»i> 0 --ed hy Boren/. (.Vh>tr.. Ih'il, ii, . 
in which tin* precipitate of ammuniiim pho>phoniolyh<iate is uAii:in'i 
directly, wa.s f<.>nnd hy the .aulln-r to In? tiu'-tw(u t liy. I Im mctii'i 

is paiticularly useful for the estimation of very small ot 

P>’nosj>horu' acid, a,s e leh mg. of tin* latter s iclds iiij.', 

precij'it.ite I'he prcseiK-e of iron, aluminium, and silna is 
influence on tin- results oljt:iine»l. For the estimation of 
acid ill tliO a-li <’f organii* 'uhstancos, it is re?'<)mim'tid<i! iliU 
the substance should he first treate.1 with ealeium ar<«tatc solution 


or witii milk of line* in order to prevent loss 
coinpound,=? during tlio ignitiun. 


of volatile pliosplii'i"' 
W'. I’. 
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The Simultaneous Estimation of Carbon Monoxide, 
Methane by Fractional Combustion. V. 
Nesmjki-off {Zeitsck. anal. Chem., 1909, 48, 232 — 272). — The* author 
arrives? at the following conchisions. The fractional combustion by 
means of silver oxide is not suitable for practical purposes. A. 
simultaneous combustion of carbon moxo.vide, hydrogen, and methane 
over pallaJium-asbestos allows of the estimation of tho carbon 
monoxide alone if tho velocity of the current does not exceed 1 litre 
per sixty minutes. The combustion of the mixture for the purpose 
of estimating tho carbon monoxide, by j>assing it over copper oxide 
heated at 250’, give.s good rc.siilts, .ami the methane is not alfectecl. 

Ta I)K K. 


Gases Disengaged by the Action of Copper Salts on Steel. 

K. GuU’Jwn (Compt. re»d.. 1909, 148, 988—991. Compare Carnot and 
Goutal, Abstr., 1897, ii, 520). — During the dissolution of cast-iron or 
steel in pota.'-'sium cupric chloride, ga.seou? compounds of carbon are 
aiveo off wl.ich appear to have been occluded in the metal. An error 
in the estimation of carbon in .^teel may arise if account is not taken 
of these gaseous prodiicl--^. To estimate them, the author dissolves 
10 "nim.s’ of steel liling.s or .shaving.s in potassium cupric chloride 
at 15'' in two hours. The solution i.s then boiled, and tiie gases are 
carried forward in a slow ( in reut of purilied nitrogen and pas-sed 
through baryta wator to absorb carbon dio.xide, sulphuric acid 
paturate.l with hromino to abM.rh misaturated hydrocarbons, and 
hnally through a tube, containing gla=s wool moistened with iodic 
acid, maintained at 75^ In the la.t, carbon monoxide is absorbed 
^,iih Ubenuion o{ ioair,.-, wl.icl, is cA.rioa foi-^.a mto chloroform 
aiul aftc-nvrvrds tUrafcl witli sinnacrd thioinlpbate (.arbon aioside 
i? e-<fimatcd .a.s barium c irboimtc and as barium sulphate. . , , 

Tlio total volatile carbon i.-; determined m a further sample of steel 
di‘Solve.l ill tho same way. the ^.Mseous st.oam ho.ng mixed with 
oxvgeu aod I'a-ssed ov.-r a he.at.;d platiimm spiral Iho carbon dioxide 

ni-odiiCGa i.s estimatod in the u.iial way. „ n-AISif 

‘ A typical hard steel contained solid carbon 0 0 8 d,„ 

caibon'L carbon dioxide, ivOOS'.'bas oarU.u monoxide, and^O^Ob l,, 
a-! unknown hydrocarbon.'^, etc, 

results, and tin: volnmctru- n.ethed IS inoie iapKl. 

Experiments with putassinin cupne c donde 

no product ion of hvdrocurbons, and tlu-rcloic no .j- , ^ I 

steel is d.s.solved in a solntiou of a copper salt, riie a to in s t e 

is best cstimatci by direct, combn.tum, earned 

the iieat of oxidation of alumimi 

oxide formed. A pLatmum boat is 

under Llm steel. Tho experiments v.cie m.uk >1 U, D. 

tube. 

• from Mvtucf pn-.-f. 

M—i- 
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Estimation of Carbon in Aliphatic Hydroxy-compounds by 
the Wet Process, Eknst Berl ami A. G. Inner { Bcr ., 1009, 42, 
1305 — 1300). — The necessity fora rapid and trustworthy method for 
e.stimating the amount of cellulose in a cnprainmoniuiii solution of 
this substance, coupled with tlie inapplicahility of the ordinary com- 
bustion method, owing to the dithcnity of filtering and purifyin<» 
precipitated cellulose, lod the authors to devdse the following metliod, 

A known weight of substance is introduced into a round-bottomed 
flask, which can be attached by means of a ground-glass junction to a 
Biinte burette. After evacuating the apparatus, 5 — 6 c.c, of a satu- 
rated solution of chromic acid are introduced into the, llask from a tap 
funnel, which is fu>ed into tho side of tho llask. After tlm reaction 
has subsided, 5 to f> c.c. of syru[>y pliosphoric acid are introduced, and 
the reaction is complete*! by five to ten ndnutes’ heating, The carbon 
dioxide is then driven over into the burette by running hnt water into 
the tiask from the tap funnel. After twenty minute-s the bottom of 
tho huretto is opened over a saturated salt solution, and the level of 
the liipiid i.R read ; tho carbtm dioxide is tlien absorl>ed by potassbnii 
hydroxide, and, after displacing tlie latter hy salt solution, the level 
is Again read, from which tlio volume of carbon dioxide can hv 
calculated. 

As shown by van'ous accordant test analyses, tlie mctliod is 
applicable to aliphitii- hydroxy coinpiuinds wliioh aii* not volatilf.* 
in a vacinim or with steam, hut n«u to arom itic compounds, owing to 
the tendency to f >rin caib.%n monoxid.* and gas*‘ous hydrucarlxms. In 
cases in which chiomic arid and pho-pli.u-jo acid alone do not sniiii'e 
for complete oxidiiion, a gl-funlc of mneury shmild added, 

SinoG chromic acid and pho-pliorir ;u i>ls art' both liable to cont;iiij 
organic impurities, .a blank rxporimfht >l.oul‘l bo madr. Tia' 
pho^phoric acid is {uv}>av*‘d by di>H>(viiig pure white p!inspli,:.ii\' 
o.xide ill a .-mail '[uaiitity of w,iT4*r. T'i:o \i.--o **f .-Niilpburic ari<i in 
place of pho<pb> ail* acid is not to be loconiiueioled, <-*wing to liu.’ 
formation frf Milpbnr dioxide. 

I'he aiiioutit of inriteia'al u>* 'l f*U‘ atialy-is uinst b«* -uiliciviit ly 
to ensuK* tliC ciitire oxulati'Ui taking pl-uo under reduced pi i e, 

]', il. 


Precipitation of Fisrher'fl Salt < Potassium Cobaltinitrite 

l. nirs I.. i»K, Kums'. k S.„'. r.Miu. 23, ‘J"*! •_irj 

tortlio deteetionof j> uta.'-'inm hv ]*i*N-i|.itation as <-.>b,il' inin in', bn' 
author riM'oniriien-ls l b*- n-o id’ ;i »:m? ii»ti pia-p.n ed .as fidhiws : .'»* ' :.t u:;- 
of cobalt nitrate are dis-o! v* .{ iu a lit i *• • >f u at<‘r w it ti i lie add;' len ' ‘ 
25 c.c. of iiili :>• ,u id ( 1 1 1 -2 •. aiel t hi-^ is mix. d wit b a -idut iiui f 
by di.- olving dial orain- of ^o-ll’! 1 u nitrite m n litre, 1“.. lore u:-e. tin* 
oiaijJL'e taiioiired >d;jfi.,n is loft for t -.r en? V f*'ur to fort\ eialil l!('’ir> 
to allow i t ' l.e pr* eipitat ion i»f mv luall ipiant it y <»f poi.»-.-iiim !i 'It 

m. ay be pie-eut. Witii this ><duiii>n. poLt-.-iuin ean ju-t b - d' bclid 

if pre-otil in n com • utrat :oi, of 1 in lo.nnn. \ 

For * lu* [a eripit at lull of rob.ill. a M>lulion prepared b} di--''!' 

.35 gram.s <>f M.diuin iiitrit*- and 22 grams of jMitas-ium niiratc 2 ^ 
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100 c.c. of Vatei- is recommeiuled. Tliis avoids the use of potussium 
uitiite, whicdi is nob easily obtainable in a pnro condition. 

’ H. D. 

Compensation Apparatus for Rapid Methods of Electrolytic 
Analysis. Artiiuh Kiscmeii {Chem. Zeit , 1 000,33, 337). —A descrip- 
tion of a convenient arrangement of apparatus for makinfr measure- 
ments of the cathode potential during the deposition of metals in. the 
way described by Sand (Trans., 1007,91, 373). 

The improvements introduced consist in using a voltmeter to 
measure the coni[»eijsaling A’.J/./’., and a galvanometer a.s zero instru- 
ment in place of a capillary electrometer, the rheostat and measuring 
instiuiuents being pcrnrinently connected in one box. T. E. 


Constant Current Electro-analysis. Horace W. Gillett (/• 
Physical Chsm.^ lOOO, 13, 330 — 340). — In the separation of copper 
from zinc, when the copper remaining in. solution has become too dilute 
to carry all the (utrrent, electrolysis of the acid begins and continues 
wliilst the last traces of cop[>er are depo.sjted. The liberation of 
hydrogen prevents tlio separation of zinc, which requires a higher 
potential, If two metal.s, .1 and C, to be separated lie on the same side 
of hydiog'-n iu the potential scale, it is u.?ual to employ a cocstarjt 
voltage method, but if an e-\cess of another metal, £, requiring an 
intei mediate voliago i-« added, ii will serve to prevent the deposition 
of metal even although the voltage u.sed is higher than its deposition 
potential. The inet.al must iiot be pa.s.sive under the conditions 
employed, but iuu.sl be ca[ful)le of redissolving should it be locally 
deposited owing to local rix; in cuiaont den.-ity or imperfect stirring. 
Thus ill pliosjdiate -•^olutiuu ai du- the following decomposition poteii- 
lial.s were given hy Itoot (compaie Ab.Tr., 1903, ii, 6S3) : Ag 1*3, Ca 
I C, Fb 2'2, U 3 25. Tlu* autlior shows that in separating silver from 


lead at dU', excess of coppi r i.s a perfect preventative, the whole of 
the silver being readily dt-po.siied with some copper, but without a 
trace of load, witi» a current of I ampere at rising to 3 9 volts. 

’I'ho numl)er of pos.-ihle ap^dications of this metimd i.s .small, because 
of the comjdic.iti<JH.s introduced by formation of alloys, amalgams, and 
solid .-olutuiu.-:. 


Microchemical AnHlyses. [V.] Analysis of the Iron Group. 
Nicol.\.vs J^chouki.. {Zeitfch. tuml. Chtm., 1903, 48, 200 — 231. Coin- 
jure Lhi.s \o)., ii, 00). -Colull be^t precipitated by means of a 
soUitiuu contaii'.ing c'^jual wi'ight.-f of amiuoiiium thiocyanate and 
mercuiic chloride. Nickel is h.-.st precipitated by means of an ammo- 
niacal solution of diinctliYRdvexime, or by means of lead acetate and 
pota.^.>ium luiiito. Iron' is 'detemed by the ferrocyanide reactmn. 
Alumiiuvim is best precipitated as alum by means of potassium 
hydrogen sul|)lmtt^; this i.s preferable to civ-siuni sulphate, formerly 
employed, t'hromiuin, which .'^hould be prcreut as chromate, is best 
precipitated with beuxidino liydrocblondo in presence of s^odium 
acetate. Zinc is best proiii>itated by adding schUuiu hyilrogeu carbonate 
*■0 its solution in jujuoous Midiuui hydroxide. Manganese is ocst 
precipitated by means of potassium hydrogen oxalate. 
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In all above-mentioned reactions, characteristic, microscopic appear- 
ances are observed. 

In case of some, or all, of tbo metals being present, the usual 
course of separation must be adopted. For instance, nickel and cobalt 
are separated from the others by treatjng the mixed sulphides with 
dilute hydrochloric acid, and the cobalt is then separated from the 
nickel with potassium nitrite. Advantage is taken of the fact that 
iron and chromium oxides become very insoluble in acids on igriition, 
thus enabling the alumina to be extracted by dilute nitric acid, etc. 

L. j)K K. 

Estimation of Tungsten. M. Tsciiilikin [Ber., 190i>, 42, 
1302 — 1 301). --Ttmgstic acid is Jjaantitativcly precipitated by 
a-uap)ithylamine hydrochloride in the cold ; for this purpose, 25 c.c. 
of a solution of bodium tungstate are slowly addud from a burette 
to 100 c.c. of a solution of 25 grams of a-naphthylauiine with ]l 
molecular proportions of hydrochloric acid in 1 litre of water ; after 
three hours, the precipitate is filtered and washed with the naphtljy). 
amine solution, diluted witli live p.arts of water, and ignited whiU 
moist in a platinum crucible. The composition of the precipitate i> 
expressed by the formula; (t’,0H.,N)^t\VO5)5,3JlA), the foim\ila of 
the correspouding precipitate formed witli benzidine (compare vou 
Kiiorre, Abstr., 1905, ii, 2^>6) being C'uui- 

tnercial .sodium tungstate ha.s the compo.sition Na.,\VO^,2ll.,U. 

P. li. 

Estimation of Thorium in Moiiazite Sand. Vi.scknzo IIuhki.i.i 
{Gaz'.6tta. IL'U'J, 39, i, 425 — 448). — The author deals with the dis 
gregatiou of tlie s:ti‘d, the solution of the prudiiets of disgi egatic'ii 
precipitation of the ovalate.s of tlie rare cavth.s, transformation of thi 
oxalates into nitrates, and the separation of tlie llKuiiuu frusn Uii 
other elements, t or tlie details of tlio various .step.s in the Csiimatiub 
the original must be consulted. T. H. 1*. 

Precipitation of Antimony from Tbioantimonate Solutions 
Willy Sciili.tk {Metallnnji'i^ l9o9, 0, 211 — •22t)). — Aluiuinimii oi 
magnesium precipitates metallic antinmny from soluti«tns ef ali d: 
thioaiitimonate.s, or from a .'•usperi.*>ion of freshly precipiluled aiuinnuiv 
peiitasulphide. The pi<}ce-:s is not tpiantitative, a.s tiie aniiim uy ,ir 
tii>t pii cipitaled is partly re-dissolved hy tlie so«lium .''Ulphide f -i ibi' l 
if allowed to remain long in contact with the holulion piimjiuv 
Czerwek, Ab.-ir., i». 

Magne.-ium i^. iinue active, and the method may 1>4' u.-ed ipiautu.i- 
tivei\'. Fn < ipiiate<l at»t imoiiV sulphide, fre<‘ from otle r .-uiplud' -. i> 
di>sulved in -odiuiu .'•iilpliido .•solution and ovaporaled on the w.tUi- 
bath, and, wbei. magne.-ium pmwder is added. The selicuvi 

becomes warm, and livdiogfu sulphide is evolved. 1 he pifCi'-' 
cotAinued until further additions of magiie.dum produce no liwtla'i’ 
evoiutiuii of ga.o After >tirniig and remaining overnight, the sohi 
tion is .•stirred niitil no more ga.s is mailved. l)ilule sulphuric ai’i'l 
then addc'l to remove magnesium iiydroxuic ami excess of 
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and the whole is fiU-ered thro\igh A tared filter. The ^>recipitated 
antimony is wAshetl sncecssively with warm water, dilute sulphuric 
acid, boiling water, and alcohol, dried at 110'^, and weighed. The 
presence of sodium hydroxide in the soUitiou must be avoided, as it 
prevents the action of the magi)e.'ium. 

Small quantities of antimony !iy<hide aro formed when magnesium 
acts on a hot .solution of thioantiinonate. 

When an alloy of UU% tin and 10';.', antimony (Britannia metal) is 
made the anode in a solution of sodium sulphide at bO— 90^, the alloy 
may be fleposited unchanged in compositiou on an iron catljode, copper 
and iron remaining in the anode mud. With au electrolyte consisting 
of sodium thioantiinonate and .sodium hydroxide at 65 — /ff, the tin 
may he dissolved, the antimony being deposited on the cathode in a 
practically pure state (99-60';^). U H. I>. 

Separation of Antimony and Tin. Georu Paxajotow {Btr., 
1009 42, 1296 —1290). — Antimony .sulpludo is insoluble in a 15% 
solution of hydrooliloiic acid, whereas tin .'^ulphide i.s soluble ; this fact 
was mado use of for tl»e separation of antimony and tin by heating a 
mixture of the two salts, coniainiiig about 15',;, of hydrochloric acid, at 
50 --OO^and passing a rapid stream of hydrogen sulphide through the 
mi.xtuie for half an liour ; tlio liquid u.as then cooled to 30^, and treatetl 
for ten minutes more «iih a .-lower .-tream of gas. The precipitate 
was liitercd on a Ciooeh ciucible, washed u'itli water containing 
hvdrocren sulphide to remove .any tin, and weighed after treatment 
suece-*^ive{y with alctdiol, carhou di--ulphide, and ethor. The Un 
contained in the liUiate was precipitated by hydiogen sulphide after 
neutralisiition with ammonia. Ttie method gives accurate results. 


Rhodium, Ar.cxixuKK (.iiTiiitii aud M. Ries^ (Bev , 1909, 42, 
U37 144 IV— 'I'lit ri'.liiciioii .4 vliodium salts to tlie iiietallic state by 

hyaraziiie ((.lutbi.-r ai.J I lol'uieb'i'. Abstr.. I'JUj, ii, 533) may be, 
tor Iho e,sttmalion of rhoiliiim (.■imi|iare .Jaimasch amt Maj«' , Ab.Ai., 

1905 ii, 557). K.^vorimoiits iiiaile witli fliloropeiitaaimmeiliodiam 

rhlor'uie and tiro biviuo-So-omide, and ailU sey,ual alkali rhodt- 
ptHlahalides (Culbier and lluttlmaer, Abslr.. .lUS. u, dUO), >bow 

li.at the ,.refii.it.t.on should take i.la.e in hot ** 

that the cottoentmtion .-hould not be too areal. Ihe rhoJuim h) Jrosol 
at first formed sonii .lian-es into a metalhe, gliitemag iiiecipitat 
evolution of eas taking ,,laee otvin. to the eat^'t.c 
metal on livdiaiino. The iueeiiui.ate is diied .U- J . aur — 
in air, then in hydrogen, and iinally .n carbon dm-vido freed f^om 
oxygen. The metal docs not retain alkali. 

Naphthalene Picrate and the “e 

Will™ P. J„b.s...:.x and d. IlLraKS ><';■ "V 
261 272). A summary of tbo methods ‘ ireoiuiomucd 

napl)ih:»lfjic. Th.at of Mavoi inus (//rh Uio, +< ) 

m.aeeoant of the dccompo.sitr,,.. of naphthalene 
Vohitility of botli Iiaphthaleiit; and picric acid at I' U ■ ' 
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and Sniitli (Abstr., 1000, ii, 372) gives too low results, owing to 
solution of the naphthalene picrate in the washing wate- employed. 

A. J. W. 

Nylander’s Reaction. M. E. Rehfuss and Philip B. Hawk (Proc. 
Amer. ^oc. BioK Chem., 1008, xxai — xxxii ; J". Biol. Chem., 6).- — 
Mercuric chloride and chloroform do not interfere with Hylander's test 
for sugar in urine (as stated by Beehhold) provided the urine is first 
boiled for live minutes. The reaction is regarded as a valuable 
confirmatory test, and details are given regarding the best way to 
effect it and the influence of other substances on it. Protein does nut 
interfere with it, unless more than 2% is present. W. D. H. 

Barfoed’s Test. William H. Welker {Proc. Avier. Soc. Biol. 
Chem., 1908, xxxiii — xxxiv ; J. Biol. Chem., 6). — In some cases where 
the test was used a greenish-white precipitate was produced ; the cau^e 
Wits traced to the presence of sodium chloride, quite a small percentage 
of which interferes with the reaction. The nature of the precipitate is 
not yet clear. W, X>. H. 

Correction of Acidity and a New Method for the Estimation 
of Free Volatile Acidity in Wines. NicoLt> (Iai.i.o (St<iz. sj/er. 
agrar. Itai., 1900, 37 — 50). — Experiments with wines to which 

acetic acid had been added .show that when it is a ^lue^tio^ of 
dimiui.shiiig the amount of this acid in a wine by U o — 0 recoui^o 
simuld be had to normal potai<sium tartrate aud never to tho (Mi bouatr. 
Calciuni carbonate siiould only bo used when the proportion of acetic 
acid tio bo neutralised is very large. 

The following metimd for e.stimating the free volatile acidity of 
wines depends ou the observation made by the author that there exhts 
a n^’^cCically con.stant ratio between the quantity of acetic acid iu a 
'/iiJt and the quantity extracted by ether in a single extraction. The 
method consists in shaking 25 c.c. of the wine aud 3') c.c. of etliei 
vigorously for a few second.^ in a 100 c.c. cylimler with a giouii t 
stopper. When tho ether has settled, 20 c.c. of it are removed by a 
pipett^ and shaken with water in a small beaker. The ether i^ ti.m 
evaporated at a low temperature, and the remaining acid solutiuii 
titrated with M/iO-.sodium hydroxide and phenolplilhaiein. i'ia- 
number of c.c. of alkali solution, multiplied by 0 24 and by 3 3n,givc- 
the parts of free acetic acid per lUUO of tho wine. T. 11. i'. 

Estimation of Oxalic Acid in Urine. Huuh MacLean {Zeiisch. 
physiol. Cheni., 1909, 60, 20—2-1). — Autenrieth and Uarth’s mclShxi 
(Abstr., 1902, ii, 575) conHists brielly in treating the dog'.-i urine 'vith 
exce.ss of calcium chloride and ammonia until strongly alkaline ; tlie 
mixture is filtered after eighteen to twenty hours, and the precipitate 
dissolved in 15% hydrochloric acid ; (hi.s is .•'haken with a mixture 
ether and alcohol, which dis.solves tho oxalic acid, and in tlie uirfl 
atjueous .‘-olution acidified with acetic acid, the e.'-tiuiation of uNaiu' 
acid a.s calcium o.xalate i.s made in the? u.sual way. At Salkow ? 
.suggestion, the accuracy of this method was tested, and tho staU-iuetit 
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of Autenrieth and Barth is confirmed that the metdiod is exact ; no 
oxalic acid is Iftft in the filtrM® after remorai of the first precipitate. 

W. i5. H. 

Estimation of Total Tartaric Acid in Tartaric Products, 
r. Cahles (J. /Viftrjw. Chim., 1909, [vi_\29, 3'Sl —382 ; /ML Soc. ckim,, 
1009, [iv], 5, 567— 568; yina. CViort. axa^., 14, 183 — 185). — In addidon 
to the precaution-^ already mentioned (Ab.str., 1907, ii, 655) as necessary 
in making this estimation, it is suggested that litmus paper should be 
used a.s an indicator. An jupieous solution of potas.diim tartrate or 
potassium sodium tartrate, wlijchever product will result from the 
titration, is prepared, and the coloration a'^sumed by pieeo.s of litmus 
paper placed in this is used as a stundanlof neutrality. The potassium 
iiydrogen tartrate to be titrated is then dis-wilved in water, a few 
diop.s of phcnolphthalein added and .‘oaie pi<’?ce.s of litmus paper, and 
the titration proceeded with unlil the litmus paper a.ssumas a blue 
tint, The li<pu<l is then boiled, moi-e litmus paper added, and tho 
titration continued until the colour of the paper is tho .same as tliat in 
the standard )i<juid. .\t ihi.s .stage 1-he addition of a few more drop.s 
of alkali shouhl <'au.'^‘e the red coloration due to pdionolpbthaleiu to 
appear. T, A. H. 

Estimation of Amino-acids in Urine. V.^ldemau Henrh^uf.h 
[ZeifMi. physiol. Vheyn.., 1900, 60, 1 — 0). — Sec this vol,, ii, 506. 

Halphen’a Reaction. Tkok 1'onnet (J. Fhariu. Chiio,, 1909, 
[vi], 29, 379 — 380). — 'I’ho autlior Irvs tric'd the modified form of this 
reactiiin described by ihirnur vol, ii, -117), and finds that it i.s 

If.ss sensitive than llif Iv-'^t as originally de.scrilH-d by Halphen. For 
the fpiaiitit ilive cstiinalion of cotton seed oil, the author applies 
jla)[(| ten's re.iction coloriintdi icaily, the cohair givi-n liy .an oil containing 
a known quantity of cotton .-Ccd oil being u.-^cd as a standard of 
coiupat I>oii. T. A. A. 

Estimation of Added Water in Altered Milks. Andh]-: 
Ki iSt; and Vwi, ibtV (CW/ f. r^O'L, 1900, 143, 1050 — 1052 — Tha 

estimation of added water ii> milk which has been kept for any letigth 
(if time is complicated by the lernientations which occur in spite of 
prescrvativc.s and ccnvei’l. p>art of tlie non-fatty soli^ls iiilo volatile 
matter. The .authors deUnuiine the total nitrogen by K-jeldahls 
method, Iriving first cv.aporatcd to dryness under redvu-ed pressure, 
i'iie total niti-ogcii per lilie multiplied by the factor 6 39 gives the 
amount of pj-otein juatler. wliieli i.s either comp>ared with tiiat in a 
milk of .similar origin, or, in default, with the standard value 33 grams 
per litre. Tho .authors show that this method is c.-ipable of yielding 
concordant results with the same milks when fresli and after two years 
.storage. The addition of 5 ■. of water can be detected unmistakably. 

U. J.C. 

Distinctions between Natural. Artificial, and Synthetic 
Camphors. \Vilhi-:l.h IjOIimax.n (/>Vn />hinm. G.s., 1909, 19, 
222^220).— After a historical resume of tho processes available for 
* and .Inn. Chim. aiifil.. U'OO. 14*, -21.. 
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the manufacture nf synthetic camphor, the author points out that the 
melting point is not a safe means of distinguishing natural from 
synthetic camphor, and that the best means is the observation of the 
rotatory power, all the synthetic camphor so far placed on the market 
being optically inactive- Some commercial synthetic camphors are 
impure, and coii>^ist of mixture.'? of camphene, borneol or iffobomeol, 
and camplu^r. 'Phe presence of such impurities can be detected by 
fractional sublimation, and estimated by acetyiating the crude product, 
suitably diluted with turpentine oil, and detewnining the amount of 
acetic esters formed. The estimation might aUo b© carried out by 
melting the crude prodmT with phtbalic anhydride, converting the 
bornyl hydrogen phthalate formed into the sodium salt by adding 
sodium hvdroxide, ami thou shaking out the unchanged camphor with 
ether and weighing it. Artilicial camphor (pinene hydrochloride) can 
be readily distinguished from natural camphor by heating it with 
potas-'iuni liydroxide until all volatile products have passed off, and 
then testing the rcMduc for chlorides. T. A. H, 

Choline in Animal ^Tiesue.s and Fluids. W. WKn.siKa {V>\o- 
Chem. J.^ 4, 117 — — 'l‘ho author is of the opinion that the 

test? hitherto eniployed for the detection of choline in tl\6 Mood are 
untra>t\vorthv, and denie.s that cholino can be detected by their ineans. 

\V. 1). II. 

Estimation of Creatinine. F. 0. i'oOK {I'roc. Artier. Soc. Biol 
('hem., .x\iv ; J. lliol. ^'hem., Q). — Ort:iin f.u’tors inllucuco the 

estimation ol' cvoatinin.* hy holin’s colorimetric im^thod. If more tliim 
10 e.c. of alk.ili arc lower lo-^uUs are obtained, because the alkali 

llis.^olves cn-atiniju* picratc. Thirty c.c. of puadc acid gave hut 
.slightly higher I'-nuUs than 15 c.c. The presence of protein and the 
peric d of staiiding are al^o factor.s that influence the results. Of 
four other nn-thod- »‘\aniiuod, the autoclave method of Jlonedict and 
Myer.^ ino.-t sati'f.nrlory results. W. I>. H. 

Alkaloid Reactions Eserine (Physostigmine). C. Reichako 
{Vharm. /.tnfr.h., 50, 375 — The author is investig.’iting 

sv.>tematicallv tin* «oh,,iir rcju-tion.-i aad other distinctive characters of 
ilio cliiof alk^ih'id'. ar.d a considerable number of these have bevn 
de.ak witli in prevjuu-? pappus. 

If a I’.i'lc i M iin*- suiphato is phu-c*l on .a gla.ss slip and inoisteiud 
witli w.iN j, and to t ho drop of .solution so formoil a drop of .^nlpimric 
;e id i' ad'h d, eh ij :u teri~t lo * ry?tals of a .';jK\ringly s<)luble siilpliate 
s»-pai ale. Ailrr a wjiile. f h** proj aratirm gratiu:»lly become.-' oily 
and cventualiv re-'inous, but tin* cry.-^tals retain their chara(;U'ri^•tic 
app**arafice fur a c()nsi*lerablo time. Witli nitric :ieid, a situil.u* 
epaiaH-m uf i i vsiaU occurs, and if the preparation is not w.armM, 
the ru id remains l ohmi le.-'S foi’ a day (.hi addition of pet;i>siu!ii 
. hj-uTii il.' t<i e-erino .‘'Ulph.at^j in pre.‘-cii<-€* of nitric acid, a gicon mas- 
1 - f«M !iie I, !iini :i -ilfular tdiariL'c occurs, but iin»re slowly, in 
of sulpliiiric acid, 'i’iie alkaloid reduc**-' nndybdic acid very sloul} 
and slightly in tlic cold, hut rapidly gives u blue coloration on 
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warmin^r No coloration ig given by eserine sulphate in the cold 
with titanic acid in sulphuric acid, but on warming slightly a yellowish- 
brown tint, changing to rc<Mish-brown, is obtained ; this rapidly 
disappears, yielding a colourless solution. The foregoing are the most 
characteristic of the luimeroua reactions desciibcd. In each case 
detailed directions for the application of the colour reaction are given. 

T. A. H. 

Reaction of Hordenine and Urotropine. A. Laiut (/. Pharm. 
Ohivt., 1000, [vi], 29, 433 — 43j).--Derjigi\s has shown (Abstr,, 1008, i, 
775) that hordenine, like other substances containing a />-tolyl nlieleus, 
gives a green coloration when heated with fortna(<Ieliy<]e and sulphuric 
acid. . Tlio author now jxiints out that -siuco urotropine yields formakle- 
byde under the con«litions of this experiment, it can replace the latter 
in making tho teat, nnd conversely, that hordenine Ciin he used for the 
detection of urotropine. T. A. JiV 

Estimation of Urea. C'r..\HKNX-K i^uixan (J. PAol. Chem., 1009, 6, 
173 — niodlhcation of rive hypobromite metho'l is described, 
in whic-di gieatcr o.v.uuncss is obtained by the use of a modified Lunge’s 
gas-voluineter. VC. D. II. 

Detection in Urine of Chromogens of Methylene-blue, 
Thioniu, and Lauth’s Violet by Oxidising Agents in Acid 
Media. C'. Fi.kio {J. Phi'.i'in. i'hiin., 1909, [vi], 29, 513— 5-0). — 
Melhylcnc-blue may bo climif it-d in rhe ntino ns such or as (1) a 
“ chroinogcn of cliuiinaiion.” whi«-ii is stable atnl yiehls niCLhylene-blue 
only after boiling wiOi acetic acid and sul»::equent o.xidation hy 
exposure to air, or (2) a *■ ch!Otii''gen of fertneiuation, ’ formed by the 
action of inici’o-oigaiii~nis in .alkaline or feebly .a(i<l urines. This 
second clu’omogcn is inisfablo and yields nir-thylone-blue by mere 
e.xposure to the atmosphere. 

The new test consists in adding c-bher hydrogen _ peroxide or 
amnioniiuu persnlplmtc to mine supposed to contain either of these 
chroniogens ; the unstable ou^ yields mcthylene-blue at once, the 
stable uue only after the further ailditioti of acetic acid and l^oiliiig for 
a few minutes. If mothylenedduc is present to begin with, it is 
extracted by means of rhloroforfri. 5rethylrne-blue is eliminated in 
the ficce.s in tho form <'f a cliromog-n dnlcrent from those occurring 
in tho urine. 'I'ho .same (e.'-i may be applied to the detection of the 
chromogciis of thioiiiii and l.anth's violet in urine, but in tlie ca^e ot 
thioniii, dilute hydrochloi ic a«-id is preferable to acetic acid as a h\dio- 
lysing .agent, and, fui tlur, ferric chloriilo .solution may be used as an 
o.xidising a<:ent in plaeo of livdiogeii peroxide or ammouuaii pei- 
sulphate’ The test i.v not apidieable to the urinary chromogens ot 
triplienylrnethane dvos. Fluorescein is eliminated in the iirme 

nnchaiigul. ^ T. A H. 

Formation of Crystals of H;A?min by lueans of .Alkah 
Iodides or Bromides. CrLt>iuJFs (li'inix («/. /Amvn. ( ‘■'Pbr 

29,377— ^378).— Fresh detihrinated blood wa.s dialysed until ir no longer 
‘^O'ltaiiied chlorides. A drop ot this preparation, placed on a nnero- 



528 ABSTRACTS OF CHEMICAL FA^E)^. 

scope slide and evaporated to dryness, ga^ on i^itipn of a dilute 
solution of an alkali bromide or iodide, microscopic ^rys;t^'s^dentloaJi 
in form with those of lisemin (haimatin hydro^londe) produced in 
Teichmann*s test I r blood. ,T. A, H. 

Tests for Pus and Blood. Joseph Hi* Kastu and ^Nqbjiah 
Roberts {Proc. Amer. Soc. Biol. 190B,’ ^vi — ; J, Biol^ 

Oi&n.i 0). — Peroxydases are absent front normkl. urine, but are 
present in active inttammatory conditions of gettjto-urinary tract 
when ^us appears in the urine. 

Phenolphthalein as a reagent for the detection • of blood is very 
sensitive; I part of blood ill 80 million parts of water can be 
detMted. Blood-sbiins more than a year old give the reaction. • 

W. B. H. 


Animal Faeces, I. Comparison of the Analysis of Fresh 
and Air-dried Feeces. A- IX Emmett and Harry S. Brindley 
{J. Jm«)\ Chem. .S'oo,, 1900, 31, 569 — 579). — In th© preparation of 
faeces for analysis, it is uMial to dry them in the air, and attorwardg 
reduce them to powilor. It is dc.^irahlo, however, to d ^ grmine th© 
composition of tbo fresdi, iindried material, since a nitrogen 

usually occurs on drying. Moreover, the anal^is of fre?h dung 
facilitates the study of the nature of the metabmic and undigested 
product.4. 

It has now boon found that proteins, fat, moisture, ash, carbo- 
hydn\tcs, and phosph<M*us can l>e easily |pd^^^^otorily estimated iti 
the fresh fax'cs of swine and cattle. of swine-dung, it is 

oonsidoved that tlie losses which occur %Hjprying uro chiefiy due to 
mechanical eirors intixahucd by the manipulation of the material 
during the drying pi(XM*>s. and not to the loss of any particular 
constituent. In ca.s»^s in which there is any danger of loss of nitrogen 
or the prodnct.s of fermcnUition, the nnaly.sU of the fresh material, 
preserved with thymol, is preferable to the dry method.* In connexion 
with the analysis of fresh fa'cos. it necessary that the food-stuff s 
■supplied to tho animal.s should bo grtiuud or chopped fairly Buiall, 
othiTwi^c the dung will t'ontain coar.=»o, u^igested particles, and it 
will con't>(jucntly Uo ditlii ult to ohta?^ an average sanyde. E. G. 


New Reaction of Abraatol. Ottokiso Cari.etti {Boll. Chim. 
Fiirii .. 190.', 6, 225 — 224). — Tho following reaction allows of tho 
ih'tcciion of gram of abi'astol in t'l© extract prepared from 

fovsl niat<Ti|ds in thi; manner described by Vitali (.Vbstr., 1908, ii, 642). 
After rcmt^al of the solvent by ovajwration, the residue is treated 
witli 2 -3 c.c. of concentrated sulphuric acid and then Nvith 1 to 
2 iliops of a a<jm*ouH or alcoholic tartaric acid solution, the 

rap- ale •l>cing ihon cautiimaly heated by means of a sm.'iU tlame. lu 
pif.-t'iice of ahrasUd, emci-ahi'green strim form in the lujuid, which 
iM-rome.s uiiiforiidy groen on shaking. The ooloration disappears if t e 
solution <iilute<i with water, Thia reaction has the- advanUge over 
that given hy forric chloride, that it is not influenced Vy the preseure 
e ■ 1 T* H; P. ‘ I 

of organic acid.-s. ■** ^ 








